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Nos performances de prise de perspective (PdP)lamement considérées et mesur

ées

comme une capacité statique et unidimensionnetite@hése a pour objectif de démontrer

que nos performances de PdP fluctuent et sontteodstes par deux dimensions : (1) na
capacité a gérer les conflits entre notre perspeafigocentrique et celle d’'une au
personne et (2) la priorité relative donnée audmaént de notre perspective égocentri
par rapport a celle d'une autre personne. Nous savois en évidence l'influence de
instructions, des émotions, et de la motivationrsas performances de PdP. Nous av
également montré que chacune des dimensions peuts@écifiquement influencée @
associée avec des facteurs tels que la culpabiditéonte, le narcissisme, et les habitu
auto-rapportées de PdP. Enfin, nous avons mongdeguindividus different fortement lg
uns des autres sur les deux dimensions de telle goe certaines personnes sont plus
moins aptes a gérer les conflits de perspectivesd’'atitres sont particuliereme
altercentriques (.i.e. qui traitent en prioritépeint de vue de l'autre) ou égocentriqu
Globalement, au travers de notre étude de ce fluence nos performances de PdP, n
avons démontré la pertinence théorique et l'intéfétudier la PdP comme une capac
dynamique et multidimensionnelle.
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Abstract

Perspective-taking (PT) performance is widely cdastd and assessed as a static and

one-

dimensional ability. This thesis provides evidermmeoss 4 studies that PT performance

fluctuates and is underpinned by two dimensionsth@ ability to handle conflicts between
our egocentric perspective and another person’sppetive and (2) the relative priority

given to the processing of the egocentric perspeciver another person’s perspective. We

have highlighted the effects of task instructiomsnotions, and motivation on P

performance. We also found that each of the twoedsions underlying PT can be

T

specifically affected or associated with factorstsas guilt, shame, narcissism, and self-

reported PT habits. Finally, we found that indiatkustrongly vary independently on bao
dimensions so that some people are more or legseeffat perspectives conflict handlir

th
g

and others are altercentric (i.e. prioritizing thiler person’s perspective) or egocentric

perspective-takers. Overall, while investigating avtinfluences PT performance, we

demonstrated the theoretical relevance and usefulpé studying PT as a dynamic and

multidimensional ability.
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General introduction

We have — of course — no immediate experience aff @ther men feel; so the only way
we can get an idea of what someone else is feigihg thinking about what we would feel
if we were in his situation ... Adam Smith, The theory of moral sentiments, 1759

There is a world invisible to us. This world encamges the intentions, desires, beliefs,
and emotions of other human beings. We have nosadcewhat others are thinking nor
any means to ascertain that they are actually ithinkWhen did we realize that this
invisible world exists? When did we start to undemd that other people’s sounds and
movements are ruled by abstract representatiofsasimtentions, beliefs, and knowledge?
The answer is still far from clear, because we haveaccess to what children are thinking
(Heyes, 2014a; Scholl & Leslie, 2001; Wellman, Gro& Watson, 2001). Nevertheless,
developmental psychologists have designed tesasdess whether children impute mental
states to other social agents. | will present tin historically most famous tests. The first
test is called the False Belief task (Wimmer & Rerri983) and consists in asking children
where another child named Maxi will look for hisotiolate after they have seen that, while
Maxi was away, his mother moved the chocolate framere Maxi had put it (location A)
to another place (location B). To pass this tebtldeen must indicate that Maxi will
erroneously go to location A to find his chocoldespite the fact that they know that the
chocolate is in location B. The second test isechthe Three Mountains task (Piaget &
Inhelder, 1948) and consists in asking childrefnig@ miniature model of three mountains
how a doll sitting at the other side of the modsdsthe three mountains. To pass this test,
children must pick the card depicting how the thraeuntains look from the doll's
differing visual perspective. Successful perforngimncthese two tasks is assumed to reflect
the ability to impute mental states and to undecstéhat others may have mental
experiences of their own that are thus differeninfrwhat we know or see from our
egocentric perspective. This ability has receivedesal names depending on the fields of
the researchers who have studied it. Theory of n{iraM), perspective taking (PT),
mentalizing, folk psychology, and cognitive empatrg, in descending order, the terms
most often used to refer to this ability. In praetiand in this thesis, ToM refers to the
general ability to ascribe mental states to otlieremack & Woodruff, 1978) whereas PT
refers to the ability tmon-egocentricallyascribe mental states to others. ToM and PT thus
particularly refer to the inferential process ahd tapacity to decentre from the egocentric
perspective, respectively. Throughout my thesisilll present my work that is essentially
related to PT but | will also often refer to ToMa@s umbrella concept that includes PT as a
specific ability among others. Finally, a closegidiour to PT and ToM is empathy in the
sense that empathy allows to feel and understamcethotional state of another person
(Preston & de Waal, 2002). However, PT and ToMmarieabout feeling but understanding
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General introduction

and refer to the understanding of all mental staadiser than emotional states only. The
division between affective and cognitive empathy semetimes adopted to clearly
dissociate the ability to feel another person’s gonmal state (also referred to as emotional
contagion) and the ability to understand anotheisgreés emotional state, respectively
(Shamay-Tsoory, Aharon-Peretz, & Perry, 2009).

If a child performs successfully in either the EaBelief task or the Three mountains
task, it is assumed that the child has acquiredatuma ToM ability. However, tasks
assessing mental state inference have varying oafesophistication and assess different
facets of ToM. Thus, while six-year old childrenveayood performance in the False Belief
task, they may have poor performance in another Tadid. For example, in a task called
Strange Stories (Happé, 1994), six-year-old childi@zce more difficulties when asked
what a war prisoner who wants to mislead the enalboyut the location of his army will say
if he knows that the enemy knows he will be lyidgcordingly, at this age ToM and PT
abilities are still developing and it is not urditiulthood that successful performance in
complex tasks is expected. Adulthood is thus canmsidl as the end point of ToM and PT
development.

1. Are adults flawless perspective-takers?

For decades, in order to study the developmenhitdren’s PT ability, developmental
psychologists designed tasks in which adults syatieaily displayed ceiling performance.
Studies from developmental psychology have condigteshown that adults are able to
succeed on relatively complex PT tasks. This olzem was not deemed surprising given
that adulthood was considered as the end poinfTofiévelopment. However, researchers
from social psychology have shown that adults doaheays fully exploit their full-fledged
PT ability and make social judgments that are egially biased. This egocentric bias
has received several hames such as the curse widdge, the illusion of transparency, or
the false consensus effect. The illusion of trarespay describes adults’ tendency to
overestimate how transparent to others are theintahestates such as their emotions
(Gilovich et al., 1998) and their preferences igat@ations (Boven, Gilovich, & Medvec,
2003). The curse of knowledge describes adultsuriaito completely ignore privileged
knowledge when asked to the take the perspectiaenaive person when making estimates
concerning, for examples, the likelihood of histatievents (Fischhoff, 1975), earnings of
a company (Camerer, Loewenstein, & Weber, 198®),sdrcasm of a message (Keysar,
1994), the value of a company’s share (Keysar, &ji& Bazerman, 1995), or the meaning
of unfamiliar idioms (Keysar & Bly, 1995). The falgonsensus effect describes adults’
tendency to overestimate the extent to which offemple share their own characteristics,
opinions and decisions such as the decision teesbatfine (Ross, Greene, & House, 1977)
or their answers in a personality test (Krueger &n@ent, 1994). Other similar biases in
social psychology have been reported (Epley & Gar2608; Royzman, Cassidy, & Baron,
2003) but they all describe adults’ tendency ty i what they think or experience from
their egocentric perspective to infer other peapiaéntal states.
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It would therefore seem that adults are far froamvfess perspective-takers. But why are
we not always using our full-fledged PT ability?dAminant interpretation originates from
the discovery that, to avoid effortful and lengthinking, humans often reason by making
approximations, called heuristics (Tversky & Kahmemn1974). Egocentric biases have
been proposed to originated from the tendency ¢otws of these heuristics: the anchoring
and the accessibility heuristics (Epley, Keysarn\Boven, & Gilovich, 2004). Together,
they refer to the tendency to rely on the most s&ibée source of information as a basis, or
anchor, to make estimates about particular topiespectively of the relevance of the
anchor (Tversky & Kahneman, 1974). For example,iwhsked to estimate the number of
African countries in the United Nations, healthylsl tended to provide an estimate close
to a random number they had just obtained on a Mmdfefertune (Tversky & Kahneman,
1974). Applied to PT, the egocentric perspectiveiésved as the most accessible source of
information, which serves as an anchor for infeymthers’ mental states.

In parallel to social psychology, interest for Rang healthy adults emerged also from
cognitive psychology and psycholinguistics. The lggia of word utterances and eye-
movements in real-time conversations and of readfimes (RTs) under time-pressured
situations allowed to reveal subtle egocentric dsaswhich are often referred to as
egocentric errors or egocentric interferences. Esample, studies from cognitive
psychology show that adults tend to be slower dgijuy what another person might
perceive or think when what they experience orkhimom their egocentric perspective is
conflicting with the other person’s perspectiveatiely to when perspectives are not
conflicting (Apperly, Back, Samson, & France, 2088mson et al., 2010; A. D. R. Surtees
& Apperly, 2012).

Similarly, studies from psycholinguistics show tredults often indicate objects to
another person by referring to descriptions irratdévto the addressee’s understanding
(Heller, Gorman, & Tanenhaus, 2012; Horton & Keysi®96; Kaland, Krahmer, &
Swerts, 2011; Lane, Groisman, & Ferreira, 2006; &/Keysar, 2007b) or that adults tend
to look at objects that a speaker cannot see poree to a speaker’ reference to another
object (see Figure 1; Barr, 2008; Hanna, Tanenh&u$rueswell, 2003; Keysar, Barr,
Balin, & Brauner, 2000; Keysar, Lin, & Barr, 2008).line with social psychologists, these
findings have been interpreted as resulting froenrthtural use of the egocentric frame of
reference to infer what others are talking aboutabee it is a cognitively less costly
strategy and because potential egocentric mishapsbe adjusted afterwards if needed
(Keysar et al., 2000, 2003).
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Addressee
Target
Object
Speaker

Figure 1. Experimental setup of a PT task used in psycholsiigs, reproduced from Wardlow Lane
et al. (2006). The participant is the speaker aadnust ask the addressee to give him the small
triangle while having privileged knowledge that hés also a big triangle. Note that in a similar
setup used by Keysar et al. (2000) the participatite addressee and the big triangle is hiddeheto
speaker’s (here called director) visual perspective

To sum up, although adults have a full-fledged Pty there is a vast amount of
findings showing that adults are not flawless pectipe-takers because they are
egocentrically biased. The dominant interpretatisnthat ‘One’s own perspective is
typically immediate, automatic, and easy, where@soning about another’s perspective is
typically slow, deliberate, and difficult(Epley & Caruso, 2008). Critically, the theoretic
consensus assumes that PT is a one-dimensiondy aiiice the unique and key ability
considered to underpin PT performance is the ghilitadjust the egocentric mental state
initially imputed to adequate it with a more pldlsi estimate of someone else’s mental
state; this adjustment is cognitively effortful atiebrefore not always made (Epley et al.,
2004; Gilovich & Savitsky, 1999; Tamir & Mitche2010).

2. What influences adults’ performance in taking another
person’s perspective?

Numerous studies from developmental psychology lawestigated what factors could
influence PT performance in children. These studiage highlighted that according to
their differences in terms of age, country, socor@mical level, parenting practice, verbal
ability, fantasy play, or executive functioning,ildren could have strikingly different PT
performances (e.g., Carlson, Moses, & Breton, 20B&rrant, Devine, Maybery, &
Fletcher, 2012; Hughes et al., 2012; Taylor & Gar|s1997; Wellman et al., 2001).
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In contrast, the investigation of differences in Biihong healthy adults originated
essentially from social psychology and was essinsaudied in relation to trait-like, or
enduring, characteristics such as personalitysti@itbehavioural tendencies. These studies
assessed PT almost exclusively by means of questi@s measuring self-reported
perspective-taking habits. The most widely-usedstjoenaire on perspective taking is the
Interpersonal Reactivity Scale (IRI; Davis, 198Dhe IRI provides scores of agreement on
several statements related to empathic experieaodshabits, including 7 statements
specifically related to PT (referred to as PT-IF)r example, one of these 7 statements is
“I try to look at everybody's side of a disagreetrieefore | make a decision”. In the non-
clinical population, PT-IRI scores are positivelgri@lated with individual differences in
measures of self-esteem (Davis, 1983), pronenesxperience guilt (Joireman, 2004;
Leith & Baumeister, 1998), prosocial behaviour (GarAllen, & Buhman, 1999),
propensity to forgive (Rizkalla, Wertheim, & Hodgs02008), age (O’'Brien, Konrath,
Grihn, & Hagen, 2013), the level of glutamate ie gnefrontal cortex (Montag, Schubert,
Heinz, & Gallinat, 2008), the likelihood of chooginthe psychology major (Harton &
Lyons, 2003) and the likelihood of reaching a deahegotiations (Galinsky, Maddux,
Gilin, & White, 2008). Furthermore, IRI-PT scoreseanegatively correlated with
individual differences in measures of pronenesanger (Mohr, Howells, Gerace, Day, &
Wharton, 2007), dispositional hostility (Loudin, Wlkas, & Robinson, 2003; Richardson,
Hammock, Smith, Gardner, & Signo, 1994), narciss{bmali¢, Novak, Kovdi¢, & Avsec,
2011; Hepper, Hart, & Sedikides, 2014), avoiding@iment (Corcoran & Mallinckrodt,
2000), alexithymia (Grynberg, Luminet, Corneilleré@es, & Berthoz, 2010), destructive
conflict resolution (Arriaga & Rusbult, 1998) andcsl dominance orientation (Pratto,
Sidanius, Stallworth, & Malle, 1994).

In contrast to questionnaire studies, individuéledlences in PT performance measured
through behavioural tasks in the non-clinical aghdpulation are scarce: PT performance
has been positively associated with executive fanistg (working memory and inhibitory
control; Brown-Schmidt, 2009; Lin, Keysar, & Eple3010; Wardlow, 2013), relationship
satisfaction and closeness (Schroder-Abé & ScHhdzl), and cultural interdependence
(China vs. USA; Wu & Keysar, 2007a) and negatiadgociated with aging (T. P. German
& Hehman, 2006), schizotypy (Langdon & Colthea&99, 2001) and alexithymia (Wastell
& Taylor, 2002). Irrespective of the method, howewgiven that PT was measured to
predict scores on static trait-like characteristcedispositions, it was implicitly assumed
that PT itself was a static trait-like charactécistr disposition. In addition, individual
differences have so far been captured throughesisgbres of PT, where individuals could
vary only along a one-dimensional continuum andatbe classified as either poor or good
perspective-takers.

The view that the ability to take another persop&rspective isstatic and one-
dimensionakeems however to be progressively more compronniseshard of some more
recent findings. The findings compromising the viefAPT as a static and one-dimensional
ability are reviewed in turns in the two followisgctions.
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3. Beyond a static view

Research from developmental psychology has focusedhe development of
children’s PTabilities (i.e., what they are able to do) and, given tigh ldiversity of tasks
and task variations used, some researchers hakedoat the influence of the PT tasks
parameters as potential transient situational faciafluencing PT performance. For
example, a meta-analysis of children’s performaincthe False Belief task revealed that,
irrespectively of their age, the level of activegagement of children in the story and the
level of salience of the protagonist's false beljefg., whether it is stated in the test
guestion that the protagonist has a belief or wéreththought bubble is drawn over the
protagonist in the drawing version of False Belesft to indicate that the protagonist has a
belief) significantly influenced children’s perfoemce (Wellman et al., 2001)

In social psychology, PT performance has been ibesrwith regard to heuristics
theory and therefore has been measuredtesdency(i.e., what healthy adults actually do
usually; Tversky & Kahneman, 1974). Paradoxicatlgwever, given the important focus
on individual differences, very few studies look&dthe influence of transient factors on
adult PT performance. Nevertheless, the malleghalitPT performance has been largely
supported by demonstrations that PT performance manaltered following priming
manipulations or direct PT instructions.

PT performance was found to be influenced undemipg manipulations such as when
priming a sense of high or low power (Galinsky, Maglnesi, & Gruenfeld, 2006), a low
versus high social status (Rutherford, 2004), aigoon perceptual dissimilarities versus
similarities (Todd, Hanko, Galinsky, & Mussweiler2011), or the benefits of
multiculturalism versus colour-blindness (Todd &liBsky, 2012).

Further evidence of malleability comes from thedss that exploited PT as an
independent variable by explicitly instructing peigants to make the effort of engaging in
taking another person’s or another group’s persgeétor a review, see Todd & Galinsky,
2014). Accordingly, participants who received egipliperspective-taking instructions
(versus no instruction or objective perspectiveridions) before describing, watching, or
reading about another person or group’s life oratteristics were found to provide less
stereotypic descriptions (Dovidio et al., 2004; RMang, & Galinsky, 2010), to express
more stereotypic descriptions or behaviours (Gkjin& Moskowitz, 2000; Galinsky,
Wang, & Ku, 2008; Skorinko & Sinclair, 2013), todgamore positive attitudes towards the
other person or group (Batson, Polycarpou, Harnwres, & Imhoff, 1997; Bruneau &
Saxe, 2012; Finlay & Stephan, 2000; Vescio, SethgisPaolucci, 2003), to show more
positive implicit associations with other persorgooup (Todd, Bodenhausen, Richeson, &
Galinsky, 2011; Todd & Burgmer, 2013), to be maokely to acknowledge inequalities or
discriminations towards another group (Todd, Boderisken, & Galinsky, 2012), to be more
willing to engage in contact with negatively-stasged or stigmatized individuals (C. S.
Wang, Kenneth, Ku, & Galinsky, 2014), to more auitically imitate an out-group
member’s movements (Mller et al., 2011), or tocpare another person or group as more



What influences perspective taking?

similar or close (Davis, Conklin, Smith, & Luce, ¥ Galinsky & Moskowitz, 2000;
Laurent & Myers, 2011).

Altogether, empirical evidence from social psyclyyle@learly supports the idea that PT
performance is malleable but the influential fastimvestigated so far are experimental
methods that do not reflect real-life transienttdas;, which therefore does not directly
compromise the view that our everyday PT perforreasstable, or static.

However, in psycholinguistics and cognitive psycyy, a few recent studies have
looked at three important transient situationatdess the cognitive resource availability of
executive functions, the salience of egocentriorimiation, and the overlap of information
between perspectives. Firstly, in situations whpagticipants performed a task taxing
working memory or inhibitory control prior to or iparallel with a PT task, participants
were found with poorer PT performance (Fennis, 200.1°P. German & Hehman, 2006;
Lin et al., 2010; Newton & de Villiers, 2007; Quhés Apperly, & Samson, 2010).
Secondly, adults were found with poorer PT perfaroeawhen increasing the salience of
egocentric information (privileged knowledge) bycrieasing the motivation to conceal
privileged information (Kaland et al., 2011; Lanea¢, 2006; Lane & Liersch, 2012) or
increasing the requirement to pay attention to egoic information (Lane & Ferreira,
2008). Thirdly, Wu and Keysar (2007b) showed tmatréasing the degree of perceived
overlap between the egocentric and another persgsigml perspective increased adults’
failure to not refer to privileged information. Aljether, these findings are informative
about the underlying factors that may influenceg@fformance (and are discussed in the
next section) but are relatively opaque to point mal-life situations through which PT
performance may change.

Finally, the most direct demonstration that PT peniance fluctuates in everyday life
comes from two studies that looked at the impacindividuals’ emotional state on PT
performance. The first study induced feelings afress or happiness and found poorer PT
performance among the participants of the happimehsction condition (Converse, Lin,
Keysar, & Epley, 2008). The second study inducedirfgs of guilt and shame and found
better PT performance among the participants ogthik induction condition (Yang, Yang,

& Chiou, 2010).

To sum up, previous studies largely focused on viddal differences or on
manipulating PT through explicit instructions. Hengery few studies have highlighted the
dynamic nature of PT performance in the sense tra can have different PT
performances from one everyday life situation tothar and from one moment to another.
This thesis aims to explore this new avenue ofaiese

4. Beyond a one-dimensional view

Whereas in social psychology PT performance wasghbto be determined uniquely
by our ability to adequately adjust our initial iaglce upon our egocentric perspective
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(Epley et al., 2004; Gilovich & Savitsky, 1999; Tiar& Mitchell, 2010), multidimensional
conceptions of PT had been proposed early on irldpmental psychology. The most
influential model has been formulated by Leslie qlies Friedman, & German, 2004;
Leslie, 1987). Leslie proposed that there are twotral abilities underpinning PT: an
innate and modular ToM ability, called ToM Mechani§ToMM), that allows us to pay
attention to people and infer mental states froeirthehaviour based on the most salient
information, and a later developing domain-genataility, called Selection Process (SP),
that allows us to select what information to usenfer mental states thanks to executive
functioning. Given that the most salient informatis always considered to be one’s own
mental state (i.e., egocentric perspective), whe@’soown mental state cannot explain
another person’s behaviour (e.g., in the FalseeBehsk), it is proposed that the SP
intervenes by inhibiting the salient egocentricomnfiation (e.g., | know the chocolate is in
location B) to select an alternative and more bigtanental state to impute (e.g., Maxi
believes that the chocolate is in location A). Heere it must be acknowledged that there is
an on-going debate about whether the ToMM is in@aie whether children’s ability to
pass the False Belief test results from the matwitthe SP (performance hypothesis;
Chandler, Fritz, & Hala, 1989; Fodor, 1992; Scl®lLeslie, 2001). Some authors argue
that there is no innate ToM module and therefompse that the children’s ability to pass
the False Belief test results from a conceptuahghaoccurring in the development that
allows children to represent others’ mental statesdependent from their own reality, that
is to say, from their own egocentric view of therldo(competence hypothesis; Perner,
1995; Wellman et al., 2001).

Irrespective of whether ToM is innate or not, Le'slimodel is a one-dimensional model
when applied to adults since the ToMM is supposebe fully developed at adulthood.
One exception concerns the SP, which refers to shmme effortful and controlled
adjustment process proposed by several social pkgbts (Epley et al., 2004) and
underpinned by executive functions (T. P. Germamié&hman, 2006; Lin et al., 2010).
Importantly, and in line with interpretations frasocial psychology and psycholinguistics,
this model assumes that our egocentric perspedithe most salient candidate mental
state imputed to others.

However, some recent studies conducted on infantd @dults suggest that the
egocentric perspective is not always the most rsafigental state. Instead, the perspective
of another person, which we call thikercentric perspectivedlter means “other” in Latin),
might be equally or more salient than the egocepierspective. Experiments conducted on
infants, with therefore immature executive functign to inhibit their egocentric
perspective, have revealed that these infants leehas if they had imputed a non-
egocentric mental state to a social agent. The dixgly to provide such evidence comes
from Onishi and Baillargeon (2005) who showed ttimonths infants were less surprised
(as measured by looking times) to see a socialtdgeking for an object in the location
where the social agent erroneously believed theabhyas than in the location where only
the infants knew the object was. This finding ladhars to infer that the infants had



What influences perspective taking?

understood that the social agent has a false kabiefit the location of the object and thus
expected he would go to the wrong location. Simfiadings were found with slight
variations of the False Belief task (for a reviesge Baillargeon, Scott, & He, 2010) by
measuring anticipatory looking (Senju, Southgateap®, Leonard, & Csibra, 2011;
Southgate, Senju, & Csibra, 2007), violations opemtations (looking times; Kovacs,
Téglas, & Endress, 2010; Sodian, Thoermer, & M2tH)7; Song & Baillargeon, 2008;
Song, Onishi, Baillargeon, & Fisher, 2008; Suri@aldi, & Sperber, 2007), or which
location the infants will go to help the social agéolding the false belief (Buttelmann,
Carpenter, & Tomasello, 2009; Southgate, ChevalBeiCsibra, 2010). In sum, infants
behaved as if they had correctly imputed to a $oagent a mental state that was
conflicting with their reality of the world. Impattly, given that infants have immature
executive functioning and are limited in their #kilto select information, they process
information that is the most salient (or access$itdehem. Consequently, infants must have
been able to infer the social agent's mental staesause the information needed to
construe the social agent’s mental state was naiens (and therefore prioritized) than the
information pertaining to their egocentric viewtbé world.

In adults, studies have also reported findings stip a low salience of the egocentric
perspective relatively to the altercentric perspedi.e., the perspective of another person).
Given that adults do possess mature EF, evidenoesdrom the observation that adults
seem to automatically compute another person’s ahetate. This automatic computation
of another person’s mental state has been evidendse PT tasks: the False Belief task
(Kovacs et al., 2010; Schneider, Nott, & Dux, 20%¥4n der Wel, Sebanz, Knoblich, &
Wel, 2014) and the dot visual PT task (Samson et 28110; Santiesteban, Catmur,
Coughlan Hopkins, Bird, & Heyes, 2013; A. D. R. tges & Apperly, 2012), which is an
adaptation of the Three Mountains task designe®ibget (Piaget & Inhelder, 1948). For
example, Kovacs et al. (2010) have instructed @pents to press a key when they see a
ball revealed behind a screen. Before that bornsoved, they see if the ball gets behind
the screen and an irrelevant social agent couldetiores see or not see where the ball
eventually went. When the social agent could net isethe agent held a false belief of
whether the ball is behind the screen or not. Altio whether the ball gets behind the
screen was not predictive of whether the ball wdagdbehind the screen once the screen
was removed, participants were faster to detecbétlewhen they had previously seen the
ball getting behind the screen than when the hdllindt get behind the screen. The key
finding was that they were also faster when théas@agent had seen the ball getting behind
the screen despite the fact that, after the agdhtHe scene, they had seen that the ball
eventually left the screen before the screen wamved. This finding was suggested to
reflect that the social agent’'s belief was autoosdlty computed and influenced
participants’ behaviour. In the same line of eviderSamson et al. (2010) have shown that
adults were slower and made more errors when mgkithgments about their egocentric
visual experience when another person, irrelevanthé task (in Experiment 3), had a
different visual experience; which suggests thatatwhnother person could see was
automatically computed and influenced participabehaviour as if what the other person
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was seeing confused their judgement about theiceagdc visual experience. These
studies, along with several replications (McCle@yrtees, Graham, Richards, & Apperly,
2011; Qureshi et al., 2010; Ramsey, Hansen, Appé&rigamson, 2013; Senju, Southgate,
White, & Frith, 2009; A. D. R. Surtees & Apperly0P?2) and similar findings on other
tasks (Sebanz, Knoblich, & Prinz, 2003; Zwickelp2Q) strongly support the view that the
altercentric perspective is sometimes automaticaliyputed.

These findings suggesting appropriate PT perfor@mandnfants and automatic PT in
adults have been recently accounted for in a médsional model proposed by Apperly
and Butterfill (2009; see also Mitchell, Currie,Zegler, 2009). Following this model, PT
is underpinned by two independent systems: A skdsliberate, difficult but also more
controlled and flexible system, and a rapid, autiienafficient but cognitively limited and
non-flexible system (Apperly & Butterfill, 2009; sealso Gilbert, 1989; Satpute &
Lieberman, 2006). The second system is specialiaedttend, construe, and remember
unique associations between a social agent, treciobg interacts with, and the location of
the interaction. These associations, caliegistrations would form a sufficient basis for
infants to pass several PT tasks and for adultautomatically construe what another
person thinks or experiences. These associatiensaiimental state per se and can be used
in a cognitively limited range of PT situations.fdartantly, the same children were found
with opposing performance in the same false bédisi depending on whether anticipatory
looking or verbal responses were measured (Clemé&ntBerner, 1994); which was
interpreted as evidence that the efficient andilflexsystems are independent (see also
Ruffman, Garnham, Import, & Connolly, 2001, foreview, see Schneider, Slaughter, &
Dux, 2014). Although this model provides an elegastount of the recent findings and is
multidimensional, the two systems are expectedtiryene alone, one for each type of PT.
Therefore, this dual-system model is actually cosego of two disconnected one-
dimensional accounts of PT performance.

An alternative (but quite complementary) accounthi® findings of infants’ success on
PT tasks and adults’ automatic PT is that thesdirfgs reflect situations in which the
egocentric information was less or as salient asitifiormation needed to construe the
altercentric perspective. Although the egocentdacspective is consensually viewed as an
invariable obstacle to take another person’s pets@ebecause of its high accessibility
(Epley et al., 2004) or its high salience (Leslteak, 2004), several studies managed to
change the salience (or accessibility) of the imi@tion pertaining to our egocentric
perspective. For examples, increasing the requinérice pay attention to the egocentric
information (Kaland et al., 2011; Lane & Ferrei?808; Lane et al., 2006; Lane & Liersch,
2012) and making egocentric information accessiolly once the altercentric perspective
has been inferred (Bailey & Henry, 2008; Samsonpekly, Kathirgamanathan, &
Humphreys, 2005; van der Meer, Groenewold, NoleineRborg, & Aleman, 2011)
affected PT performance. Based on these encourggéligninary findings, we propose to
investigate whether the view that the egocentricspective is always the most salient
source of information for mental state inference #manipulating what information
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individuals are required to pay attention to (Clka) and by capturing PT performances
that are specifically due to the relative saliermfe the egocentric and altercentric
perspectives (Chapters 3, 4, and 5).

If we were to provide evidence that manipulating assessing the relative salience of
information pertaining to the egocentric and aketdc perspectives is possible,
meaningful, and predictive of PT performance, weulofind a new dimension
underpinning PT performance that has never beepsssd before. The salience of
information is however unlikely to be fully predist of adult PT performance given that
this salience can be modified in a top-down coldtblfashion by executive functions
abilities when, for instance, the egocentric perpe is salient and conflicts with the
altercentric perspective (T. P. German & Hehma62Qin et al., 2010). Therefore, our
ability to modify this salience (i.e., to supprésglevant information and select relevant
information) to overcome conflicts between perspestis a critical additional dimension
that should be assessed along with the relatiiensal of the egocentric and altercentric
perspectives. This two-dimensional account wouldble to explain PT performance both
in terms of the domain-general ability to inhiblietegocentric perspective and in terms of
the relative salience of the egocentric and altgrie perspectives. Introducing and
investigating the predictive strength of this ndiltiensional account is the second main
objective of this thesis.

In the two following sections | introduce the maixperimental task of the thesis and its
theoretical relevance to the objectives of my thesi

5. Visual perspective taking

There is mounting evidence that, irrespective of tmental state to infer, PT
performance is often dependent on the ability todha our conflicting egocentric
perspective and | have proposed in addition thatr¢fative salience of the egocentric and
someone else’s perspective should be another atrititmension underpinning PT
performance irrespective of the mental state terirtflowever, we have seen so far that PT
entails the inference of many different mental etatthey can be beliefs, knowledge,
intentions, and visual, tactile or emotional expecies. Thus, the inferential process can be
very different depending on the mental state terinAccordingly, the inferential process
might be facilitated if the perspective-taker hasady (1) some knowledge or experience
of what the other person is experiencing, (2) ledrmany of the infinite causal relations
proper to the social domain (e.g., if someone slantoor, it means that something or
someone angered him), or (3) good reasoning stdllapprehend the other person’s
situation in its full complexity. The dependencetbese other abilities should strongly vary
following the type of mental state to infer; whighpedes the study of PT. Hence, an
adequate measure of PT performance should aindt@weethe complexity of the inferential
process to its minimum. This is why visual perspesttaking (VPT) is probably one of
the most adequate types of PT to study.
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The inferential process of what another personagihg at is considered to develop the
earliest (Flavell, 2004) and has even been propasebe largely modular and innate
(Baron-Cohen, 1995). Accordingly, in their firstayeinfants pay more attention to the eyes
than other parts of the face (Maurer, 1985) and s$tafollow where others’ eyes are
looking (Hood, Willen, & Driver, 1998). During thesecond year, they follow less another
person’s head turns towards an object when theoparannot see the object such as when
the person is blindfolded or when an opaque scometude his line of sight (Brooks &
Meltzoff, 2002; Butler, Caron, & Brooks, 2000). Mawver, two-year-old children check
whether adults look where they point (Butterwof®91; Franco & Butterworth, 1996) and
actively put their drawings in adults’ line of siglhempers, Flavell, & Flavell, 1977).

Successful VPT performance (i.e., the ability ton+egocentrically infer the other
person’s visual perspective) was initially evidetheeth the Three Mountains test among
seven-year-old children (Piaget & Inhelder, 194&) successful VPT was also found, later
on, in four- and even two-year-old children in anglified version of this test (Flavell,
Everett, Croft, & Flavell, 1981; Moll & Tomasell®2006). This discrepancy of PT
performance across different versions of VPT tdslisFlavell and collaborators (1981) to
distinguish two levels of VPT complexity: Level 1PV allows inferring which objects
someone else can or cannot see and level 2 VPWsailderring how an object looks from
someone else’s visual perspective (e.g. whethéd” dobks like a “6” to someone else’s
perspective). Level 1 VPT requires a very basienaftial process, which consists in
drawing a mental line (of sight) from a person toadbject to judge whether the object is
visible from his visual perspective (Michelon & Za¢ 2006). Level 1 VPT is found in
two-year-old children (Baron-Cohen, 1989; Lesli¢-8th, 1988; Moll & Tomasello, 2006)
and among several non-human primates (Brauer, @allfomasello, 2007; Shillito,
Shumaker, Gallup Jr, & Beck, 2005), mammals suctaas (Brauer, Call, & Tomasello,
2004; Hare, Brown, Williamson, & Tomasello, 200@)armosets (Burkart & Heschl, 2007)
and goats (Kaminski, Riedel, Call, & Tomasello, 2)&and even among some bird species
(Emery & Clayton, 2004). In contrast, level 2 VPdquires a more cognitively effortful
inferential process because the perspective-takist mentally rotate to align with another
person’s visual perspective (Kessler & Rutherf®@810; Michelon & Zacks, 2006; A.
Surtees, Apperly, & Samson, 2013); which is propakhy level 2 VPT is not found in
children under 4 years of age (Flavell et al., 19@hsangkay et al., 1974) and has never
been found in other species.

To sum up, level 1 VPT is likely to be the typeRdf that is best suited to study the core
mechanisms or dimensions underpinning PT performéecause the inferential process of
level 1 VPT is very basic and efficient and thusslerone to be influenced by experimental
factors, which would otherwise reduce the geneahllity of our findings to other types of
PT.
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6. The dot visual perspective-taking task

From the beginning to the end of this thesis Isitstently used the dot VPT task
designed by Samson et al. (2010), which will benrefd to as the VPT task in this thesis.
The main interests of this task are twofold: Fiitstneasures level 1 VPT, which we have
seen is the form of PT best suited to optimizegéeeralizability of our potential findings
to other forms of PT. Second, it allows to sepdyat@ssess the two dimensions
underpinning PT we focus on.

In the VPT task, participants are instructed to enpkigments from either their own or
someone else’'s visual perspective in situations revhigoth perspectives are either
conflicting (i.e., inconsistent) or consistent (sEgure 2 for details). By contrasting
orthogonally the perspective taken (self-perspectig. other-perspective) and whether
what is visible from both perspectives is differ@ntnot (consistent vs. inconsistent), we
could obtain two measures of PT performance thegaetively and specifically assess the
ability to handle conflicting perspectives and tiedative priority given to the egocentric
and altercentric perspective (for a detailed tezdirexplanation of how the VPT task assess
the latter dimension, see Appendix A).

PERSPECTIVE
]

|
Self Other

Consistent

CONSISTENCY
]

|
Inconsistent

Figure 2. Examples of trials used in the VPT task in th&edint experimental conditions.
Participants were asked to judge whether the nurpbempt (ranging from O to 3) matches the
number of discs visible from the prompted perspectwhich could be either their own perspective
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(self-perspective condition) or the perspectivéhefperson in the room (other-perspective condition
The other person and the participants could seerdihe same number of discs (consistent condition)
or a different number of discs (inconsistent candit

Performance along these two dimensions is meagbredgh reaction times (RT) and
error rates (ER). Longer RTs and/or a higher ER nwitiee egocentric and altercentric
perspectives are inconsistent than when they amsistent reflect the higher difficulty, or
cognitive cost, in handling the conflict betweengpectives. Longer RTs and/or a higher
ER when prompted to take the self- perspective tlvhen instructed to take the other
person’s perspective reflect a relative higherialiffy, or cognitive cost, in taking the
egocentric perspective over the altercentric petspe However, because there is no
baseline condition in this experimental task desiipe latter observation could also be
framed as a lower difficulty, or cognitive costtaking the altercentric perspective over the
egocentric perspective.

At the individual or group level, expected effeots performance can be found on RTs,
on ERs, on both measures, or on neither of themabféity between these 4 patterns of
findings is namely driven by the fact that, fromeosituation to another and from one
individual to another, individuals may favour spemcer accuracy, or inversely, in their
goal to attain successful performance (e.g., Firstiggins, & Bianco, 2003). Moreover,
the size and direction of an effect found on onasnes may need to be revised downward
or upward if the opposite effect or the same effisctfound on the other measure,
respectively. One way to tackle this issue is te tlse inverse efficiency score (IES)
because it combines ERs and RTs by weighting teeage RT by the ER (IES = RT / (1-
ER); Townsend & Ashby, 1978). More specifically,ings the IES allows to take into
account the potential speed-accuracy trade-offfjoimogenize the different patterns of
speed-accuracy trade-offs within a group of indinal$, and to compare several groups via
a unique measure. However, the IES presents the disadvantage that its variability is
increased because it adds up the sampling errtbrecfwo measures and because the RTs
are non-linearly multiplied (almost exponentialag the ERs increase (e.g., an increment of
ER from .10 to .20 and from .40 to .50 increases B by 69 ms and 167 ms,
respectively). This non-linear multiplication of RTed Bruyer and Brysbaert (2011) to
argue that the use of the IES should be avoidétkifaverage ER is beyond .10 and when
the results found on the RTs and ERs are not emwith those found on the IESs (Bruyer
& Brysbaert, 2011). If these two criteria are ntbg analysis of performance on the VPT
task will be complemented by analyses on IESs topaose performances between different
groups of individuals.

7. Outline of the thesis

This thesis had two main objectives. The first wamvestigate the dynamic nature of
PT performance in the sense that one can haveratitfePT performances from one
situation to another and from one moment to anoffieis new avenue of research would
challenge the widespread view that PT is a statictr@it-like) characteristic and that it
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should be studied as such. The second objectivetavas/estigate whether the ability to
handle conflicting perspectives and the relativiiesae of the egocentric versus another
person’s perspective are two core dimensions uim@ng PT performance. Providing
evidence of the possibility and usefulness of thie-dimensional account of PT would
challenge the widespread view that PT is a unitamnstruct and that it should be studied as
such.

In Chapter 2, we tested across 3 experiments the role of Zatgitoal factors in
explaining why what another person is looking ateiferes more strongly with our
judgement of what we see in the VPT task than énghze cueing paradigm (i.e., a task
where participants must detect or identify an obliecated either within or outside the line
of sight of an irrelevant gazing stimulus). In Exipeent 1 we looked at the role of the
visual stimuli of the VPT task that could have #eatent visual salience and may have
boosted the interference. In Experiment 2 we lookédthe role of the higher task
complexity of the VPT task and in Experiment 3 wetéd the role of task instructions in
influencing the attentional deployment onto anotherson. This study therefore explored
the role of situational factors in influencing PErformance. If such an influence were
found, it would support the view that PT performamaries from one situation to another
and is therefore a dynamic ability.

In Chapter 3, we tested across 2 experiments how inducing astienal state of guilt,
anger, or shame would affect PT performance relbtito individuals induced in a neutral
state. Given that emotions are typically transamd recurrent states of the mind, evidence
that guilt, anger, or shame impacts on PT perfoo@amould support the view that PT is a
dynamic ability. Moreover, as PT performance wassoeed with the VPT task, we also
tested whether emotions would affect overall penfamce (main effect of emotions) or
specifically one of the two dimensions we proposedunderpin PT performance. If
emotions were to impact specifically one of the @nsions, it would add some theoretical
and ecological validity to the two-dimensional aseb

In Chapter 4, we tested whether and how narcissism affects \fiéfformance.
Narcissism has been consistently negatively adsociavith self-reported PT habits.
However, previous studies suggest that PT perfocasaan be enhanced when providing to
participants the motivation to engage in PT. Heve,explored whether the tendency to
report less PT habits might actually be driven ltivational factors, which could further
highlight the dynamic nature of PT. In additionchese narcissists are characterized for
their highly self-interested behaviour, we examinathether narcissism would be
specifically associated with differences in theatiek salience of the egocentric and
altercentric perspectives rather than with the othension or the overall performance on
the VPT task.

In Chapter 5, we tested the specific hypothesis that theret®xassignificant and
independent amount of inter-individual variabiliip both dimensions. To test this
hypothesis, we examined how a large humber ofgjpatnts who completed the VPT task
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would cluster following an algorithm aiming to menize the explanation of PT inter-
individual variability. If we were to find that blodimensions are necessary to describe how
individuals cluster and differ in terms of PT pernfmance, it would suggest that inter-
individual differences in PT performance (which waaditionally scored along a one-
dimensional poor-to good performance continuum)ulhobe scaled up in a two-
dimensional space defined by the ability to hamdieflicting perspectives and the relative
salience of the egocentric and altercentric petspec

Finally, in Chapter 6, | discuss the theoretical implications of ourdfimgs within and
outside the field of PT.
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Chapter 2

What triggers the computation of what
other people are looking at? Revisiting
the automaticity hypothesis

Computing what other people are looking at plagemtral role in human interactions as
helps understanding what other people want, areitaisodo, know, or talk about. Twi
separate lines of research have suggested thateogbutation occurs automatically. In t
context of a visual perspective-taking task in vahiparticipants are asked to mal
judgments based on their own visual perceptioménpgresence of another perceiver, it

been shown that participants automatically compuiiat the other person is seeing. In

context of an attention orienting paradigm in whighrticipants have to detect a targ
preceded by a face with averted gaze, it has bhewrs that participants’ attention

automatically shifted in the same direction whéae ather person is gazing at. Intriguing
the sensitivity to what someone else is lookingsatnuch higher and more robust in t
context of the visual perspective-taking paradidnantin the context of the gaze cuei
paradigm. The current study examined the originheg difference in three experiment

The results showed that the higher robustnesseosdimsitivity to someone else’s gaze i

the visual perspective-taking paradigm is not daeat difference in visual setting
(Experiment 1) or task complexity (Experiment 2} that it is caused by how attention
deployed in response to task instructions (Expentn®. Our results provide importa
insights into the conditions in which we computeatvinother person is looking at, a
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S
ly,
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qualify the automaticity of this computation.
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What triggers the computation of what
other people are looking at? Revisiting
the automaticity hypothesis

Henryk Bukowski, Jari K. Hietanef) Dana Samsdn
Ynstitut de recherche en sciences psychologiqueisetsité catholique de Louvain,
Louvain-La-Neuve, Belgium
2Human Information Processing Laboratory, Scho@adial Sciences and Humanities,
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1. Introduction

Our ability to compute what people see, known auiali perspective taking (VPT),
offers us very useful information during our sodiateractions (Baron-Cohen, 1995); it
helps understanding what other people talk abobgtwhey like or dislike, what they
intend to do, and what knowledge or beliefs of #wrld they form. Thus, VPT is an
essential building block of “Theory of Mind”, thas, our ability to reason about other
people's mental states (Premack & Woodruff, 1978).

The most basic form of VPT, also referred to a®llelv VPT, allows to infer which
objects someone else can or cannot see (as opfm$eekl 2 VPT which allows to infer
that an object may have a different appearancertesne else; Flavell et al., 1981). Level
1 VPT is known to be an early developing abilitycinildren (Flavell et al., 1981) and is
available even to nonhuman species (e.g., Hare, Sghetta, & Tomasello, 2000). It has
also been proposed that level 1 VPT is achievedhgacomputation of the other person’s
line of sight (Kessler & Rutherford, 2010; Michel@én Zacks, 2006; A. D. R. Surtees,
Apperly, & Samson, 2013) and that such computatiocurs automatically (Samson et al.,
2010). For example, Samson et al. (2010) showetitjpants pictures of a room with discs
pinned on the left and/or right wall and a cenyradbsitioned human avatar facing either
the left or the right wall. The discs were displdye such a way that on half of the trials,
some of these discs were not visible to the avafhe authors found that when the
participants were asked to verify the number ofglihey could see from their own point of
view, they were slowed down and less accurate @ir fadgments when the number of
discs in the room did not match the number of dikes the avatar could see, suggesting
that participants automatically processed whatavetar could see even when it was not
relevant for their judgment.

Interestingly, in a parallel line of research itshbeen shown that our attention is
reflexively oriented towards what someone elsedking at. This phenomenon is typically
observed in a gaze cueing paradigm where partitspane faster at detecting or identifying
an object when it appears in the gaze directioa pfeceding social cue (e.g., eye gaze or
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head orientation) than when it appears in the appdgection (Driver et al., 1999; Friesen
& Kingstone, 1998a; Hietanen, 1999, 2002; LangtorB&ice, 1999). This attentional

cueing is thought to occur automatically in thattiggpants are sensitive to what another
person is looking at even when the gaze directionan-predictive of where the target
object will appear (Driver et al., 1999; FrieserKégstone, 1998a; Mansfield, Farroni, &

Johnson, 2003).

The level 1 VPT and gaze cueing phenomena have steielied in separate lines of
research, and it is not entirely clear yet whettimse two phenomena share common
underlying mechanisms. In other words, do participgompute a “mental” state (what the
gazer “sees”) or do they simply extract a direciofeature that orients attention?
Furthermore, do they compute the same informatiobath types of paradigms? There is
so far no straightforward answer to these questi@s the one hand, some evidence
suggests that participants compute a “seeing” rhetdte when observing the gazer in the
gaze cueing paradigm. Teufel et al. (2010) havevehdor example, that when the gazer
wore goggles that were told to be opaque, partitgdgrocessing of a subsequent target
was much less affected by the gazer's head orient#han when the gazer wore similar
goggles that were told to be transparent. Thiscatds that participants extract more than
just the directional cue when observing the gaz¢hé gaze cueing paradigm. On the other
hand, it has been shown that cues devoid of mstda#ds (such as an arrow) can produce
similar effects as a human avatar when particippkge their own visual experience in the
VPT paradigm (Santiesteban et al., 2013). This esiggthat directional information alone
could be sufficient to orient attention in the VBaradigm, although this does not directly
demonstrate that participants did not compute geeihg” mental state in addition to the
directional information when presented with a huragatar. Further research is needed to
clarify this issue.

Besides the open question as to the nature of tehamisms underlying level 1 VPT
and the gaze cueing phenomena, there is a puzdiifggence in the empirical evidence
reported by these two strands of research: thatsétlysto what someone else is looking at
(even when this should be ignored) is much biggel @bust in the context of the VPT
paradigm than in the context of the gaze cueingagigm. This bigger sensitivity is
demonstrated by the fact that, when the gazer fawedocation opposite to the target,
participants’ reaction times (RTs) are delayed Bynis M = 394 vs. 410 ms) in the gaze
cueing paradigm (an average calculated based azBtilstudies reviewed by Lachat, Conty,
Hugueville, & George, 2012) whereas the delay isdhimes that (47-64 ms = 592 vs.
645 ms) in the VPT paradigm (McCleery et al., 203amson et al., 2010; Santiesteban et
al., 2013). The higher robustness is demonstragetid fact that in the VPT paradigm the
influence of what the other person is looking atfasind when the gazing avatar is
presented simultaneously with the object(s) to becessed, while in the gaze cueing
paradigm, the influence of what the other persdnaking at is only found when the gaze
cue is presented between 50 and 800 ms prior tolfext (Frischen, Bayliss, & Tipper,
2007) but not when the gaze cue is presented simedusly with the object (i.e., with a
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Stimulus-Onset Asynchrony (SOA) of 0 mXu, Tanaka, & Mineault, 2012). In other

words, in the gaze cueing paradigm (unlike in tHe&T\faradigm), the gazer has to be
presented first alone without the competition dfiestobjects to capture attention. This
suggests that the priority the attentional systéwergto the gazer is higher in the VPT
paradigm than in the classic gaze cueing paradignderstanding the origin of this

difference may shed light on the conditions thigigr our sensitivity to what someone else
is looking at. This is the aim of the current study

A closer examination of the discrepant featuressscthe VPT and classic gaze cueing
paradigms highlighted three elements that coulg plz@ausal role in yielding bigger and
more robust sensitivity to what someone else ikifapat in the VPT compared to the gaze
cuing paradigm.

The first discrepant element is related to the meawf the stimuli used in the two
paradigms. Visual salience (e.g. luminance contiasknown to influence the bottom-up
processes that capture our attention to certaitures of the scene (Treisman & Gelade,
1980). The absolute visual salience of the gazevedisas its relative salience compared to
other elements in the scene may thus have an inguathe extent to which attention is
captured by the gazer and what he is looking a¢. §ttmuli of the VPT paradigm are quite
different to the ones that are classically usethingaze cueing paradigm in that the avatar
contrasts sharply in terms of luminance (i.e. daak and black shirt) with the rest of the
scene (i.e. bright blue walls and bright red digicsed on the wall). It is thus possible that
the visual appearance of the stimuli of the VPTagam were more optimal to orient
attention to the gazer and then to what he is lopkat. The visual salience of the
directional information of the gazer is anothertdachat may boost our sensitivity to what
another person is looking at. Accordingly, the dii@al information of the gaze is found
to be more salient when several directional cuesoaented in the same direction than in
opposite directions (Langton, Watt, & Bruce, 20D@ngton, 2000; but see Hietanen, 1999,
2002; Pomianowska, Germeys, Verfaillie, & Newel12). The stimuli of the VPT
paradigm distinguish themselves from the ones uséuk classic gaze cueing paradigm in
that the directional information is conveyed byull body avatar whose head and body are
congruently oriented sideways at 90° angle. Thisgocoent combination of directional
information may increase the salience of the dineal information and thus our sensitivity
to another person’s direction of gaze.

The second element is the overall level of taskperity across both paradigms. The
overall reaction times for participants to judgeittown perspective in the VPT paradigm
are about 100 to 300 ms longer than the overatiti@a times to detect or identify the
target in the classic gaze cueing paradigm (Frisateal., 2007). The longer processing
time in the VPT paradigm may provide critical extirae for computing the gaze direction
of the avatar and prioritizing attention to what tither person is looking at.

Finally, the third element relates to the differit@sk instructions across the two
paradigms. Task instructions are known to influenow attention is deployed on the task
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stimuli (Posner, 1980). In the gaze cueing paradigatticipants are asked to detect or
identify an object. Thus, the task instructionsnid direct attention to the gazer but to the
surrounding objects. In the VPT paradigm, participaare asked to judge what they see.
Even though this instruction does not directly dirthe participants’ attention to the gazer
and should also direct attention to the surroundibggcts, it has been consistently shown
that the mere fact of asking participants to fosagheir own perspective naturally directs
attention to the other person because they consiteie perspective as distinct from the
other person’s perspective (Gendolla & Wicklund020Hass, 1984; Scaffidi Abbate,
Isgro, Wicklund, & Boca, 2006; Stephenson & Wiclkdui983, 1984).

In a series of three experiments, we examined vehethch of these elements plays a
causal role in boosting the sensitivity to what sone else is looking at. The boosted
sensitivity to what someone else is looking at Wwase operationalized as the presence of
an effect of gaze direction at an SOA of 0 ms,datlng a higher priority given to the gazer
and what he is looking at compared to any othanudtis presented simultaneously.
Experiment 1 tested for the role of visual salielfleeminance contrast and directional
information) by using the same stimuli as the aimg=d in the VPT paradigm by Samson et
al. (2010) in a gaze cueing paradigm. Experimeak@mined the role of task complexity
by equating the overall accuracy and response tamesss the VPT and the gaze cueing
paradigms. Finally, Experiment 3 examined the ¢$fef task instructions by equating the
attentional deployment onto the gazer across the &Rl the gaze cueing paradigms. All 3
experiments were approveldy the ethics committee of the Psychological Sasnc
Research Institute of the Université catholiqué.devain.

2. Experiment 1

Experiment 1 aimed to test the hypothesis that dtieuli used in the VPT
paradigm (Samson et al., 2010) were more optimatttact attention to the gazer and what
he is looking at than the stimuli classically ugethe gaze cueing paradigm (e.g., Driver et
al., 1999; Friesen & Kingstone, 1998: Hietanen, 9 term of visual salience (i.e.,
luminance contrast, and directional information). drder to test this hypothesis, we
developed a gaze cueing task with the visual stiofuhe VPT task. We also manipulated
the onset of the target relative to the presentaifathe gaze cue with, on half of the trials,
the target objects appearing simultaneously withghze cue (SOA = 0 ms) and, on the
other half of the trials, the target objects apmepB00 ms after the gaze cue. We expect to
replicate in the 300-ms SOA condition the findintpat participants will be faster to
process the targets when these appear in a loaadimgruent with the location the gazer is
looking at compared to when the targets appedreabpposite location (e.g., Driver et al.,
1999; Friesen & Kingstone, 1998a; Friesen, MooreKi&gstone, 2005). Furthermore, if
the visual appearance of the stimuli of the VPk faswhat explains the higher sensitivity
to what another person is looking at in the VPTadam, we should also find in our
modified gaze cueing task a gaze congruency efigbie 0-ms SOA condition.
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2.1 Method
2.1.1 Participants

Twenty-six healthy individuals with normal or cocted-to-normal vision participated
in the experiment in return of 5 euros (21 fematesan age: 24.22, age range: 18-31).

2.1.2 Apparatus.

Stimuli were presented on a 17-inch monitor (1058®5 Hz, Dell M782p) with the
E-prime software (Psychology Software Tools, Piitgh, PA, USA) running on a Dell
Pentium 4 (2.8 GHz) computer. Participants sat @distance of approximately 40 cm from
the screen.

2.1.3 Stimuli and procedure.

For each trial, participants saw first a fixatioogs displayed for 750 ms followed by a
500-ms blank. They then saw a scene (19° x 11.%f) an avatar (the gazer: 1.5° x 8°)
positioned in the centre of a blue room. The avetas always gender congruent with the
participants’ gender. The avatar faced either ¢fftedr the right wall (see Figure 1). One or
two red discs (the target object(s); 0.7° x 1.5¢hed.:1 probability) were presented on one
of the lateral walls at 6.5° from the gazer. Pgtiots were instructed to press “1” or “2”
on the numerical keypad when respectively 1 or @ discs were pinned on the wall.
Directly following the participant's response, adback “Correct”, “Incorrect”, or “No
response” was presented for 1 s. A “No responsetifack was presented after 2 s had
elapsed without a response from the participant.

On half of the trials, the discs were displayedutemeously with the gazer and the
background walls (0-ms SOA condition) whereas ia dther half of the trials the red
disc(s) appeared 300 ms after the presentatioheofazer and the background walls (300-
ms SOA condition). Furthermore, on half of the Ifighe discs were presented in the
location the gazer was looking at (congruent gamlition) whereas on the other half of
the trials, the discs appeared on the opposite (imaibngruent gaze condition). Forty-eight
trials were presented in each of the four cond#titimat resulted from this 2 (SOA) x 2
(Congruency) design. The trials were presentedmadom order across 2 blocks of 96 trials
preceded by a 32 trials practice block. The tastethapproximately 12 minutes.
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/

750 ms + 500 ms blank screen

\ SOA 0 or 300 ms

Until response

~

Correct 1000 ms

/

Figure 1. lllustration of the timing of the events on eachltof the gaze cueing task of Experiment 1.
On this trial, participants had to press on the ‘i@ybecause two discs were visible in the roomeTh
last screen displayed the feedback about partitgaocuracy of response.

2.2 Result

One participant’s overall accuracy wa$B below the mean accuracy of the group and
was thus removed from the analyses.

2.2.1 Reaction times.

Erroneous responses (1.36% of the data) and respmnsssions due to the timeout
procedure (0.02% of the data) were eliminated ftloendata set when computing the RTs.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted ordian RTs. The ANOVA
revealed a significant main effect of Congruengy1, 24) = 13.838MSE= 2,116,p =
.001,n2 = .366, with slower performances in incongrueiais than in congruent trials, a
significant main effect of SOAT (1, 24) = 480.578MSE= 118,198p < .001,n,2 = .952,
with slower performances in the 0-ms SOA conditiban in the 300-ms SOA condition,
and a significant Congruency x SOA interaction &ffg (1, 24) = 22.564MSE = 3,080,p
<.001,n2 = .485.
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As we were specifically interested in measuring plheticipants’ sensitivity to what a
gazer is looking at, we computed a gaze congru@mgx by subtracting the mean RT on
congruent gaze trials from the mean RT on incongrtréals. The gaze congruency index
was not different from 0 in the 0-ms conditian(24) < 1,p = .519, but significantly
different from 0 in the 300-ms SOA conditidr(24) = 5.288p < .001 (see Figure 2).

2.2.2 Error rates.

Response omissions due to the timeout proceduB®@ ms) were counted as errors.
A 2 (Congruency) x 2 (SOA) ANOVA was conducted oroerates. The ANOVA revealed
no significant effect (alFs < 1, allps > .425; see Figure 2).

520 1 Congruent 0,1 -
N Incongruent
500 1 I 0,08 -
m
£ 480 -
@ £ 0,06 -
o % %k ok =
‘é 460 A !_l_\ §
£ & 0,04 -
® 440
o
420 - I 0,02 1 1 ‘ 1
400 T 0 T

SOAO0 SOA 300 SOA 0 SOA 300
Figure 2. Mean RTs (left panel) and ERs (right panel) indgage cueing task of Experiment 1 as a
function of SOA (0-ms vs. 300-ms). Error bars repré 95% confidence intervals for pairwise
comparisons. *** =p < .001.

These results replicate previous findings (e.givdret al. 1999; Friesen, Moore, &
Kingstone, 2005; Friesen & Kingstone, 1998) indimgathat participants were sensitive to
what a gazer is looking at and showed a gaze cudfagt when using an SOA of 300 ms.
Most importantly, despite the fact that we usediseial stimuli proper to the VPT task,
we found no evidence of gaze cueing at an SOAEOThe nature of the stimuli used in
the VPT task is thus not what boosts the sengitteitvhat another person is looking at.

3. Experiment 2

Experiment 2 aimed to test the hypothesis thattéis& complexity of the VPT task
allows for extra time for the influence of the gayiavatar to start and modulate the task
performance. In order to test this hypothesis, weetbped a gaze cueing task and VPT
task that were matched in terms of working memaad! and task difficulty and hence
overall response time. We also ensured that theutused in the VPT and the gaze cueing
tasks were matched in terms of visual appearanaghdfrmore, like in Experiment 1, we
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manipulated the SOA (0 ms versus 300 ms). We eggettd find in the VPT task a
sensitivity to what another person is looking atspective of the SOA (although the VPT
had never been implemented before with an SOA 6f86). We also expected to replicate
this sensitivity in the gaze cueing paradigm aS&WA of 300 ms but the critical question
was whether this sensitivity would now also be fbat an SOA of 0 ms. If the increased
task complexity of the novel gaze cueing task delpgrticipants’ responses and through
this gives a better opportunity for attention to dt&racted to the gazer and what he is
looking at, then we should find a significant sémiy to what a gazer is looking at with an
SOA of 0 ms in the gaze cueing task.

3.1 Method
3.1.1 Participants.

52 healthy individuals with normal or correctedrormal vision participated in the
experiment in return of 8 euros and were randorbcated to either the gaze cueing task
condition (17 females, mean age: 21.50, age rat§&0) or the VPT task condition (17
females, mean age: 21.57, age range: 18-28) withtal of 26 participants in each
condition.

3.1.2 Apparatus.
Identical to Experiment 1.

3.1.3 Stimuli and procedure.

The gaze cueing task.

Participants were presented with similar room digplas the ones used in Experiment
1. The room included one centrally positioned aviaing either the left or the right wall
and no discson the walls or one to two discs pinned on onthefwalls. There were two
main changes to the task (see Figure 2). (A seffigslot tests indicated that these were
efficient ways to match the overall response tiraad task complexity across the gaze
cueing and VPT tasks). Firstly, the discs wereradtanymore but were black with a fine
red or green contour. Secondly, the participantevasked to verify whether two prompts
presented before the room was displayed matchecbtftent of the room. The sequence of
events within a trial closely matched the sequeotevents in the classic VPT task
(Samson et al., 2010). More specifically, particiggawere first shown a colour prompt for
750 ms indicating which discs they had to take attoount (“RED” meant that participants
should only take into account the black discs witled contour while “GREEN" meant that
they had to take into account the black discs witjreen contour). After a 500-ms blank
screen, participants were presented with a numtoengt (ranging from 0 to 2) for 750 ms.

1 The trials without disc were used as catch trials.
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After a 500-ms blank screen, the room was displamdl the participants were asked to
indicate whether the number prompt matched the murobdiscs with the prompted colour
contour displayed in the room by pressing the ugvearow (yes) or downward arrow key
(no). For example, following the prompts “RED” atff, participants had to say whether
there were two black discs with a red contour mribom or not (“yes” or “no”). A 50-ms
auditory signal was displayed informing when papaats could respond. This feature was
added to prevent participants from confusing trfaten the 0-ms SOA condition with no
disc in the room with trials from the 300 ms SOAdiion (in which the appearance of the
discs is delayed). Directly following the particigs response, a feedback “Correct”,
“Incorrect”, or “No response” was presented for .1As“No response” feedback was
presented after 2 s had elapsed without a resgmreghe participant.

On one half of the trials, the black disc(s) weisplhyed simultaneously with the gazer
and the background walls (0-ms SOA condition) whsren the other half of the trials the
black disc(s) appeared 300 ms after the presentafithe scene (300-ms SOA condition).
Furthermore, on half of the trials, the target disppeared at the location gazed at
(congruent gaze condition) whereas on the othdrdfiahe trials, the discs appeared on the
opposite wall (incongruent gaze condition). Thererav32 matching trials and 32
mismatching trials in each of the 4 experimentaiditions (2 (SOA) x 2 (Congruency)).
The two types of colour prompts (“RED” or “"GREENR)ere equally distributed across all
experimental conditions. As in the original VPT g@digm, mismatching trials were
discarded from the analysis due to concerns they thay artificially inflate the gaze
congruency effect (the number prompts in the mishiag trials of the congruent gaze
condition do not correspond to either the numbeedf green or total number of discs and
are thus particularly easy to reject). In additié4 filler trials with no disc or with discs on
the two lateral walls were added to balance theiweaces of each number prompt (0, 1, or
2) across conditions; these filler trials were resw from the analyses. The trials were
presented in random order across 4 blocks of &lstpreceded by a 40 trials practice
block. The task lasted approximately 32 minutes.

The VPT task.

The VPT task was identical to the gaze cueing &aglept that the colour prompt was
replaced by a perspective prompt indicating whiehspective participants had to judge
(“YOU” or “SHE"/"HE"). Participants had hence to gge whether the number prompt
matched the number of discs that either they thiumsécritical self-perspective trials) or
the avatar (filler other-perspective tridlgpuld see (see Figure 3). The colour of the disc
contours varied as in the gaze cueing task butneaselevant for the VPT task. The gaze

2 Filler other-perspective trials are included tsw@e that participants maintain a perspective-takiind-
set. If only self-perspective-taking trials areluted, participants after a certain time risk tmstoue the
task more like in the gaze cueing task (countirgdbts) rather than as a perspective-taking tablat(do
“I" see).
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congruent condition corresponded to trials whereigpants had to judge their own
perspective (“YOU” prompts) and where the discseappd in the line of sight of the
avatar. The gaze incongruent condition correspondetiials where participants had to
judge their own perspective (“YOU” prompts) and whehe discs appeared on the
opposite wall to the one the avatar was gazingta. design (2 (SOA) x 2 (Congruency))
was identical to the gaze cueing task, includingterms of the number of matching,
mismatching, and filler trials, which were identlgadistributed across the 4 experimental
conditions. The two types of perspective promp¥JqU” or “HE"/*SHE”") were equally

distributed across all experimental conditions. Task lasted approximately 32 minutes.

[

750 ms + 500 ms blank screen

750 ms + 500 ms blank screen

750 ms + 500 ms blank screen

Ww ¥0A 0 or 300 ms

Beep for 50 ms

Until response

~

Correct 1000 ms

Figure 3. lllustration of the timing of the events on eadhltof the gaze cueing task of Experiment 2.
On this trial, participants had to judge whetharéhwas one disc with a red border (see magnified

view of the discs used) visible in the room. Th&t kcreen displayed the feedback about participant’
accuracy of response.
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3.2 Result
3.2.1 The VPT task.

One participant’s overall accuracy wa$B below the mean accuracy of the group and
was thus removed from analyses. As a reminder, saifyperspective trials were taken into
account as these are the trials where computing thbaavatar sees is task-irrelevant. The
results of the full analysis of the VPT task reple the original task (Samson et al., 2010)
and are reported in Appendix 1.

Reaction times.

Erroneous responses (3.19% of the data) and respmmgssions due to the timeout
procedure (0.24% of the data) were eliminated fibwn data set when computing the
median RTs.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted ordian RTs. The ANOVA
revealed a significant main effect of Congrueriey(l, 24) = 15.995MSE = 39,204,p =
.001,n2 = .204, with slower performances in incongrueiais than in congruent trials, a
significant main effect of SOA: (1, 24) = 41.204MSE = 207,025p < .001,n,? = .632,
with slower performances in the 0-ms SOA conditiban in the 300-ms SOA condition,
and a non-significant Congruency x SOA interactadfect, F (1, 24) = 1.222MSE =
3,147,p = .280,n,? = .048.

Similarly to the analyses conducted in Experimenivé computed a gaze congruency
index by subtracting the mean RT on congruentstrfi@m that on incongruent trials. The
gaze congruency index was significantly differewini O both in the 0-ms and the 300-ms
SOA conditionst (24) = 3.284p = .003,t (24) = 2.226 p = .036, respectively (see Figure
4).
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Figure 4. Mean RTs (left panel) and ERs (right panel) in tisual perspective-taking task of
Experiment 2 as a function of SOA (0-ms vs. 300:1&s)or bars represent 95% confidence intervals
for pairwise comparisons. *g< .05, * =p < .01.
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Error rates.

Response omissions due to the timeout proceduB®@® ms) were counted as errors.
Two participants’ congruency indexes wer8Bhigher than the mean congruency index of
the group; these participants were thus removed finalyses.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted dRsE The ANOVA revealed a
significant main effect of Congruendy,(1, 22) = 6.894MSE= .010,p = .015,n2 = .239,
with lower performances in incongruent trials thancongruent trials, a non-significant
main effect of SOAF (1, 22) < 1,MSE= .001,p = .580,n,2 = .014, and a non-significant
Congruency x SOA interaction effeét(1, 22) < 1MSE=.001,p = .874,n,? = .001.

Similarly to the analyses conducted in Experimgnivé computed a gaze congruency
index by subtracting the mean ER in congruentgriedm that in incongruent trials. The
gaze congruency index was close to significantifedént from 0 both in the 0-ms and the
300-ms SOA conditiong,(22) = 1.908p = .069,t (22) = 1.699p = .103, respectively (see
Figure 4).

These results replicate that, in the VPT task, mesansitive to what a gazer is looking
at an SOA of 0 ms and, in addition, shows for ths time that this effect is maintained
when the SOA is increased to 300 ms.

3.2.2 The gaze cueing task.

One participant’s overall accuracy waSDB below the mean accuracy of the group.

Reaction times.

Erroneous responses (0.74% of the data) and respamsssions due to the timeout
procedure (0.09% of the data) were eliminated fritwe data set when computing the
median RTs. Two participants’ congruency indexesew® SD higher than the mean
congruency index of the group and were thus remdneed analyses.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted ordian RTs. The ANOVA
revealed a significant main effect of Congrueri€yl, 22) = 5.621MSE= 3,537,p = .027,
N2 = .204, with slower performances in incongruendlg than in congruent trials, a
significant main effect of SOAF (1, 22) = 76.351IMSE = 61,906,p < .001,n2 = .776,
with slower performances in the 0-ms SOA conditiean in the 300-ms condition, and a
significant Congruency x SOA interaction effeEt(1, 22) = 10.404MSE = 4,375,p =
.004 ng2 = .321.

Similarly to the analyses conducted in Experimgnivé computed a gaze congruency
index by subtracting the mean RT on congruentstfiem that on incongruent trials. The
gaze congruency index was not different from Chie ®-ms conditiont, (22) < 1,p = .833,
but significantly different from 0 in the 300-ms &@ondition,t (22) = 3.751,p = .001
(see Figure 5).
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Figure 5. Mean RTs (left panel) and ERs (right panel) indgage cueing task of Experiment 2 as a
function of SOA (0-ms vs. 300-ms). Error bars repré 95% confidence intervals for pairwise
comparisons. ** 9p < .01.

Error rates.

Response omissions due to the timeout proceduB®@® ms) were counted as errors.
One participant’s overall accuracy wasSB below the mean accuracy of the group and
three participants’ congruency index wer&B higher than the mean congruency index of
the group; these participants were thus removed aoalyses.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted odRsE The ANOVA revealed
no significant effect (alFs < 1.337, alps > .260; see Figure 5).

3.2.3 Tasks comparison.

In order to verify that the gaze cueing and VP3ksawere matched in terms of task
difficulty we compared the overall performance bedw the two tasks on RTs and ER.
Participants’ responses were slower but more cftzurate in the gaze cueing task than in
the VPT taskt (48) = 1.635p = .108,t (48) = 4.369p < .001, respectively. Because there
was a clear difference in the speed-accuracy tofideetween the two tasks and because
the mean ERs of both tasks were below .10, we padd the same comparison on the
inverse efficiency scores (IES), which combines th® measures of performance
(formula: IES = RT/(1-ER)). The overall IES perfante in the gaze cueing tad¥ €
614) was not significantly different from the oviénaerformance in the VPT tashM(=
578),t (48) < 1,p=.334.

In sum, our results replicate the findings thatthia gaze cueing task, participants are
sensitive to what another person is looking at strmved a gaze-cuing effect with an SOA
of 300 ms (e.g., Driver et al. 1999; Friesen, et2005; Friesen & Kingstone, 1998) despite
the unusual increase in working memory load andralveéask difficulty. Importantly,
however, there was no sensitivity to what the gazas looking at with an SOA of 0 ms.
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Consequently, the hypothesis according to which tdek complexity or the working
memory load of the VPT task allows more time for sensitivity to another person’s gaze
to emerge is not supported.

4. Experiment 3

Experiment 3 aimed to test the hypothesis thadifierent task instructions across the
classic gaze cueing paradigm and the VPT paradigad Ito a different top-down
attentional deployment on the scene. Through thspeetive-taking instructions of the
VPT task, attention would be deployed on the séersaich a way that it encompasses the
gazer (and hence what he is looking at) even wheticjpants judge their own perspective.
Several studies suggest that this may result floenfact that perspective taking is about
differentiating the self from another and that ewdren we think about the self, attention is
naturally drawn to the other (e.g., Abbate et 2006; Gendolla & Wicklund, 2009; Hass,
1984; Stephenson & Wicklund, 1983). In contrass, itistructions of a classic gaze cueing
task only draw attention to the objects preseiat §ezene. In order to test this hypothesis, we
modified the gaze cueing task so that attentioarisicially drawn to the location of the
avatar (importantly however, without explicitly @sf to pay attention to the avatar). This
was achieved by superimposing the instruction ptempn the avatar. We again
manipulated the SOA (0 versus 300 ms) and closeltcined all the trial events across the
gaze cueing and the VPT tasks. We expected tocegplithe sensitivity to what another
person is looking at in the VPT task irrespectivafifhe SOA; we also expected to find this
sensitivity in the gaze cueing task when the SOR08 ms and the crucial question is
whether our task modifications are sufficient tavrfind this sensitivity also at an SOA of
0 ms.

4.1 Method
4.1.1 Participants.

Fifty healthy individuals with normal or correctémnormal vision participated in the
experiment in return of 8 euros and were randortbcated between the gaze cueing task
condition (19 females, mean age: 21.70, age rab@e8) and VPT task condition (19
females, mean age: 22.10, age range: 18-30) withtad of 25 participants in each
condition.

4.1.2 Apparatus.

Identical to Experiment 1.
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4.1.3 Stimuli and procedure.

The gaze cueing task.

Participants were presented with the same stirmdiiastructions as in Experiment 2
except for four changes made to the task. Firglly, discs were not black with a red or
green contour but were fully coloured in red oregrésee Figure 3). Secondly, the colour
and number prompts were not presented before tira mas displayed but were presented
simultaneously with the room, superimposed on th&aa’'s chest. This was done to force
attention to be deployed on the avatar (withouemr@ig to perspective taking, however).
Thirdly, the “GREEN" colour prompt was changed #L1"” and meant that participants
had to take into account all colours of discs. Egample, participants were shown the
room, read “ALL 2" on the avatar’s chest, and thasl to say whether there were two discs
in the room or not, no matter their colour. Thisighe was made to match more closely the
effects of the perspective prompts on attentionajgpent (“ALL” matching the “SELF”
prompt by encompassing all discs and “RED” matchihg “SHE"/*HE” prompt by
encompassing sometimes only a subset of discs)thfputhe discs displayed on the same
wall were either all red or all green to reduce ¢bgnitive demand of selective attention in
the “RED” colour instruction condition (otherwisthe green disc would have been a
nearby, and thus potent, distractor).

The design (2 (SOA: 0 vs. 300 ms) x 2 (Congruegoyigruent vs. incongruent gaze))
was identical to Experiment 2, including in ternigkee number of matching, mismatching,
and filler trials, which were identically distriled across the 4 experimental conditions.
The two types of colour prompts (“RED” or “ALL") we equally distributed across all
experimental conditions. The task lasted approxétge?2 minutes and contained 4 blocks
of 80 trials preceded by a practice block of 24l

The VPT task.

Participants were presented with same stimuli agize cueing task of this experiment
but with the prompts of the VPT task of Experim@ntFor example, participants were
shown the room, read “YOU 2" on the avatar’s chasil thus had to say whether they
could see from their own perspective two discherbom or not.

The design (2 (SOA: 0 vs. 300 ms) x 2 (Congrueoyigruent vs. incongruent gaze))
was identical to Experiment 2, including in terniglee number of matching, mismatching,
and filler trials, which were identically distrilad across the 4 experimental conditions.
The two types of perspective prompts (“YOU” or “SHHEE") were equally distributed
across all experimental conditions. The task lagfgatoximately 22 minutes and contained
4 blocks of 80 trials preceded by a practice blofcR4 trials.
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Figure 6. lllustration of the timing of the events on eadhltof the gaze cueing task of Experiment 3.
On this trial, participants had to judge whethesréhwere two red discs visible in the room. The las
screen displayed the feedback about participantaracy of response.

4.2 Result
4.2.1 The VPT task.

As a reminder, only self-perspective trials welleetainto account as these are the trials
where computing what the avatar sees is task-iraele The results of the full analysis of
the VPT task replicate the original task (Samsoal.e2010) and are reported in Appendix
1.

Reaction times.

Erroneous responses (5.25% of the data) and respmmsssions due to the timeout
procedure (0.03% of the data) were eliminated fritwn data set when computing the
median RTSs.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted ordian RTs. The ANOVA
revealed a significant main effect of Congruerieyl, 24) = 54.716MSE = 309,136 <
.001, 0,2 = .695, with slower responses in incongruentdrtaan in congruent trials, a
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significant main effect of SOA: (1, 24) = 205.559MSE= 1,255,296p < .001,n2 = .895,
with slower responses in the 0-ms SOA conditiomtiathe 300-ms condition, and a
significant Congruency x SOA interaction effeEt(1, 24) = 8.603MSE = 23,286,p =
.007,n2 = .264.

Similarly to the analyses conducted in Experimenarid 2, we computed a gaze
congruency index by subtracting the mean RT on iegeg trials from that on incongruent
trials. The gaze congruency index was significadifferent from O both in the 0-ms and
the 300-ms SOA conditions(24) = 7.949p < .001,t (24) = 4.308p < .001, respectively
(see Figure 7). Moreover, the gaze congruency ingex significantly higher in the 0-ms
SOA condition than in the 300-ms SOA conditib(24) = 2.933p = .007.
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Figure 7. Mean RTs (left panel) and ERs (right panel) in tisual perspective-taking task of
Experiment 3 as a function of SOA (0-ms vs. 300:1&s)or bars represent 95% confidence intervals
for pairwise comparisons. *g< .05, * =p < .01, *** = p < .001.

Error rates.

Response omissions due to the timeout procedug®@® ms) were counted as errors.
A 2 (Congruency) x 2 (SOA) ANOVA was conducted oRsE The ANOVA revealed a
significant main effect of Congruendy,(1, 24) = 14.113VMSE= .051,p = .001ny? = .370,
with lower performances in incongruent trials thancongruent trials, a non-significant
main effect of SOAF (1, 24) < 1,MSE= .002,p = .484 1,2 = .021, and a non-significant
Congruency x SOA interaction effeét(1, 24) = 2.752MSE= .006,p = .110,n,? = .103.

Similarly to the analyses conducted on RTs, we agega gaze congruency index by
subtracting the mean ER on congruent trials froat ttm incongruent trials. The gaze
congruency index was close to significantly diffaréom 0 both in the 0-ms and the 300-
ms SOA conditionst (24) = 3.507,p = .002,t (24) = 2.388,p = .025, respectively (see
Figure 7).
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Ins sum, these results replicate the findings fraaticipants are sensitive to what a
gazer is looking at both at an SOA of 0 ms and ®80but, in addition, these results show
that this sensitivity is stronger at an SOA of Otiren at an SOA of 300 ms (see Figure 9).

4.2.2 The gaze cueing task.

Trials with the red colour instruction when onlyegn discs were presented (i.e., 25% of
all trials) were removed from the analyses becdus@as too difficult to press “yes” when
zero red disc was presented (accuracy wab Below the mean overall accuracy level).

Reaction times.

Erroneous responses (2.09% of the data) and respamissions due to the timeout
procedure (0.02% of the data) were eliminated fibwn data set when computing the
median RTs.

A 2 (Congruency) x 2 (SOA) ANOVA was conducted ordian RTs. The ANOVA
revealed a significant main effect of Congrueriey(l, 24) = 23.471MSE = 21,550,p <
.001,m? = .494, with slower performances in incongrueiats than in congruent trials, a
significant main effect of SOA; (1, 24) = 519.219MSE= 1,012,639p < .001,n2 = .956,
with slower performances in the 0-ms SOA conditiean in the 300-ms condition, and a
non-significant Congruency x SOA interaction efféde(1, 24) = 1.037MSE= 1,697,p =
319,12 = .041.

Similarly to the analyses conducted in Experimenarid 2, we computed a gaze
congruency index by subtracting the mean RT on g trials from that on incongruent
trials. The gaze congruency index was significadifferent from 0 both in the 0-ms and
the 300-ms SOA conditions(24) = 3.704p = .001,t (24) = 2.097 p = .047, respectively
(see Figure 8).
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Figure 8. Mean RTs (left panel) and ERs (right panel) indaee cueing task of Experiment 3 as a
function of SOA (0-ms vs. 300-ms). Error bars repré 95% confidence intervals for pairwise
comparisons. * ¢ < .05, ** =p < .01.
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Error rates.

Response omissions due to the timeout proceduB®@® ms) were counted as errors.
A 2 (Congruency) x 2 (SOA) ANOVA was conducted oRsE The ANOVA revealed a
significant main effect of Congruendy,(1, 24) = 11.340MSE= .004,p = .003 12 = .321,
with lower performances in incongruent trials thancongruent trials, a non-significant
main effect of SOAF (1, 24) < 1,MSE= .001,p = .579,n,? = .013, and a non-significant
Congruency x SOA interaction effeét(1, 24) < 1MSE=.001,p = .558,n,2 = .014.

Similarly to the analyses conducted on RTs, we adagpa gaze congruency index by
subtracting the mean ER on congruent trials froat ttm incongruent trials. The gaze
congruency index was close to significantly diffaréom 0 both in the 0-ms and the 300-

ms SOA conditionst (24) = 1.769,p = .090,t (24) = 2.009,p = .056, respectively (see
Figure 8).

In sum, these results replicate the finding thatigipants are sensitive to what a gazer
is looking at with an SOA of 300 ms (e.g., Drivéragé 1999; Friesen, et al., 2005; Friesen
& Kingstone, 1998). Importantly, however, this déugy, that is to say the gaze cueing
effect, was found for the first time with an SOA®Ms. This finding strongly supports the
hypothesis that drawing attention to the locatidnttee gazer through task instructions
boosts participants’ sensitivity to what anotherspe is looking at (see Figure 9).
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Figure 9. Gaze congruency indexes (Incongruent — Congruera wals subtraction) as a function of
Task (gaze cueing vs. perspective taking), Experingg, 2, 3), and Stimulus-Onset Asynchrony
(SOA: 0-ms vs. 300-ms). For the purpose of betwegeriment comparisons and because the mean
ER was below .10, indexes were calculated fromtiwerse efficiency scores (IES; formula: RT/(1-
ER)). Error bars indicate the 95% confidence intistvd = p < .01, ** = p < .001 (selected
comparisons).
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5. General discussion

Across 3 experiments in which participants compledegaze cueing task, our results
replicated the well-known finding that participamserform better in identifying a target
presented in the line of sight of a gazer thanrgetapresented outside of its line of sight
when the gazer is presented 300 ms prior to tlyetdr.e., with an SOA of 300 ms; Driver
et al., 1999; Friesen & Kingstone, 1998). Furthemmaeve replicated in Experiments 2 and
3 that, in a VPT paradigm, sensitivity to anotherson’s gaze direction can be observed
not only when the gazer is presented prior todnget but even when the gazer is presented
simultaneously with the target (i.e., with an SOOans; McCleery et al., 2011; Samson et
al., 2010; Santiesteban et al., 2013; Surtees &e#pp 2012). Most importantly, we
showed, however, that the presence of a gaze cengyeffect at an SOA of 0 ms in the
gaze cueing paradigm cannot be systematically falespite that we matched the gaze
cueing task in terms of stimuli saliency (Experimé or task difficulty (Experiment 2)
with the VPT task. The gaze congruency effect aB@# of 0 ms was only found in the
gaze cueing task when the instructions specificdifgcted participants’ attention to the
avatar's location by having a part of the instros superimposed on the avatar
(Experiment 3). Altogether, this pattern of resyit®vides important insights into the
conditions in which we process where/what anotleesqn is looking at.

On the one hand, our results show that once attergidrawn to a person (even when
there is no explicit instruction to take into acobthat person’s visual experience), what is
in the line of sight of the person is automaticalmputed and influences judgments we
make about what we ourselves see. This is trulgpeddent of whether participants are
placed in a gaze cueing or a VPT task. Importahibyyever, our results show that whether
attention is drawn to the person in the first plaxeontext-dependent: the social mind-set
created by a perspective-taking task (even wheticjgamts are only required to judge their
own perspective) seems to naturally draw atterttiothe other person whereas in a gaze
cueing task, attention has to be drawn by extdawibrs such as the prior presentation of
the gazer alone without competing stimuli (as witle classic 300-ms SOA) or the
presentation of task-relevant information in themsealocation as the avatar (as in
Experiment 3). This means that it is not the mees@nce of another person in our field of
view that triggers attentional orienting or line sifjht computation but the mere fact of
looking at or attending to another person. This imaglications for the question of the
automaticity with which we compute what someone edooking at.

Automaticity is a complex concept in cognitive swies which is best examined when
measurable characteristics are defined (Moors & Hoeiwer, 2006). Three important
characteristics of automaticity that are often eixeuth are the following: (1) whether the
process is unintentional (i.e.uricontrolled in terms of the goal to engage in phhecess,

p. 309), (2) whether the process is efficient (fforfess; i.e., tonsumes little or no
processing resources or attentional capdgity. 317), and (3) whether the process is
stimulus driven (i.e.,produced by the mere presence of the stimipyus308). Firstly and
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in relation to the first characteristic, there védence that the computation of what someone
else is looking at occurs even when it is not ne@gsto do so for the task and even at the
cost of task performance: in both the gaze cue&irl &nd the critical self-perspective trials
of the VPT task of this study, participants weré ingtructed to pay attention to the gazer,
the gaze direction was not predictive of the lamatf the targets, and error feedbacks were
given to participants so that they were made awafrehe interference they were
experiencing. Despite these factors, participatitscomputed what the gazer was looking
at. Note that in our VPT task we did not use theast condition to show unintentional
processing because the task also included trialghinh participants were asked to judge
the avatar’s perspective and, hence, even if taéadg perspective was not relevant for the
critical self-perspective trials, it was nevertlsslaelevant at other moments in the task.
Importantly, however, previous studies that havedubhie VPT paradigm have shown that
participants compute what the avatar sees even tinenghout the whole experience they
are only required to judge their own perspectivanfSon et al., 2010; Santiesteban et al.,
2013). Thus, all together, the results supportrthon that participants compute what
another person is looking at “unintentionally”.

Secondly, it has been shown in previous studiels dth the gaze cueing and the VPT
paradigms that the computation of what someone islégoking at is not suppressed or
down-modulated when participants are in a dual-ttsiation, supporting the view that the
computation is “effortless” (Hayward & Ristic, 2018aw, Langton, & Logie, 2010;
Qureshi et al., 2010).

Finally, regarding the triggering conditions, owsults clearly show that the mere
presence of the other person is not sufficientigmér the computation of what that person
is looking at. Hence, computing what another peisdooking at is not stimulus-driven but
context-dependent. Thus, in a situation where aguers surrounded by objects (like a
classic gaze cueing task at an SOA of 0 ms), avtenis probably distributed across the
scene and this does not seem to be sufficientiggetr the computation of what another
person is looking at. Instead, attention needsrioripze the gazing person before the
computation of what the gazing person is lookingat happen. The prioritization can be
achieved in at least 3 contexts. First, in the exindf the VPT task, attention seems to be
narrowed down to the gazing person because ofigiis televance for the perspective-
taking instructions. The high relevance seems fficeuto prioritize the processing of the
gazing person over the processing of the compederipheral target and would explain
why there is a gaze congruency effect at an SO&mf with the VPT task. Second, in the
context of the classic gaze cueing paradigm wittS&A of at least 50 ms, attention is
narrowed down to the gazing person because it apfdaat alone without competing
objects in the scene, which is why we consistefttiynd a gaze congruency effect at an
SOA of 300 ms across all experiments. Third, indbatext of goal-relevant information
placed on the same location as the gazing persiemtian is narrowed down to the area of
the gazing person in order to read the instructidiss also seems to be sufficient to
prioritize the processing of the gazing person aber competing peripheral target and
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explains why we found a gaze congruency effechas@A of 0 ms with the gaze cueing

task in Experiment 3. In sum, the computation ohtvdmother person is looking at does not
seem to occur when the gazing person and the medplarget appear simultaneously
unless attention is narrowed down to the gazinggethrough the influence of social or

non-social factors.

Interestingly, the mere fact of judging one’s owisual perspective is sufficient to
trigger the computation of what another persore@rg. Following the seminal finding of
Hass (1984), Wicklund and colleagues (Abbate et28l06; Gendolla & Wicklund, 2009;
Stephenson & Wicklund, 1983, 1984) have repeatstyvn that when we are asked to
focus on ourselves, we are more prompt to takeha@nqterson’s perspective. These authors
stated that such self-focus exacerbates our awssesfehow distinct we are from others
and how we are perceived by others, which incretlsessalience of the other person’s
perspective (Stephenson & Wicklund, 1983). Thitelatiew is line with the observation
that young children who fail to take another petsatisual perspective are those who fail
to differentiate the self from others (Flavell, Bot Fry, Wright, & Jarvis, 1968; Flavell et
al., 1981). Altogether, it seems likely that, ireth'PT paradigm, when participants are
explicitly asked to take their own visual perspestithey are put in a social mind-set that
increases the salience of the gazer and thus thararof attention deployed on it.

Finally, while our study speaks to the questiontle conditions that trigger the
computation of where/what another person is lookitigour results leave open for future
research important follow-up questions. Firstly,ewhpeople compute what another is
looking at, what exactly do they compute? Do thieypdy extract directional information
or do they infer a mental state (“seeing”), or Bo8ome studies have started to look into
this issue but the results are not yet clear-cah{i8steban et al., 2013; Teufel et al., 2010).
Secondly, are the factors that trigger the compurtaaf what another person is looking at
(VPT1) sufficient to also trigger the computatioh llow someone else sees a scene
(VPT2)? VPT2 is usually seen as a more complex foffperspective taking than VPT1, as
it takes longer to develop in children (Masangkayak, 1974) and relies on different
cognitive mechanisms, such as mental body rotgtfanSurtees et al., 2013; A. D. R.
Surtees et al., 2013). It is thus possible that YRAd VPT2 also differ in terms of their
triggering factors.

6. Conclusion

Humans are sensitive to what other people are ihgo&t. This has been evidenced in a
gaze cueing paradigm in which participants are &fisient in processing objects when
these appear in a location incongruent with thatioo another person is looking at (e.g.,
Driver et al., 1999; Friesen & Kingstone, 1998;eB8n et al., 2005; Hietanen, 1999, 2002)
and in a VPT task in which participants are lediieht at processing the objects visible
from their own visual perspective when these ar¢ visible from someone else’s
perspective (Qureshi et al., 2010; Samson et @L02Santiesteban et al., 2013; Surtees &
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Apperly, 2012). Interestingly, the sensitivity tdvat the other person is looking at is higher
and more robust in the VPT paradigm than the gaeeng paradigm. We showed that this
can be explained by how attention is deployed endtier person in relation to the task-
goal and more specifically, that the social mind-gsduced by perspective-taking
instructions provides a powerful contextual trigger
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7. Appendix 1

7.1 Results at the VPT task in Experiment 2

One participant’s overall accuracy wa$B below the mean accuracy of the group and
was thus removed from the analyses.

7.1.1 Reaction times.

The ANOVA 2 (Perspective instruction: self- vs. @tiperspective) x 2 (Congruency:
congruent vs. incongruent) x SOA (0-ms vs. 300-mehducted on the median RTs
revealed a significant main effect of Congrueri€yl, 24) = 31.314MSE = 485,752p <
.001,n,2 = .566, with faster responses on congruent petisies trials than on incongruent
perspectives trials, a main effect of Perspectivél, 24) = 8.375MSE= 62,994p = .008,
N2 = .259, with participants being faster at judgingm their own perspective than the
avatar's perspective, a significant main effec6&fA, F (1, 24) = 59.584MSE = 493,173,

p <.001n2 = .713, with faster responses on SOA 300-mssttizin on SOA 0-ms trials,
and a significant Congruency x Perspective intaactffect,F (1, 24) = 23.673MSE =
173,843 p < .001 g2 = .497, with a higher effect of Congruency onestperspective trials
than on self-perspective trials and faster and stowsponses on other-perspective trials
than self-perspectives trials in the congruent amngruent trials, respectively. Other
interactions were not significant (gib > .265). These results replicate the findinghef t
original study by Samson et al. (2010).

7.1.2 Error rates.

The ANOVA 2 (Perspective instruction: self- vs. @tiperspective) x 2 (Congruency:
congruent vs. incongruent) x SOA (0-ms vs. 300-om@)ducted on the ERs revealed a
significant main effect of Congruendy,(1, 24) = 36.933MSE = .263,p < .001,n,? = .606,
with less errors on congruent perspectives triads ton incongruent perspectives trials, a
main effect of Perspectivé; (1, 24) = 13.245MSE = .057,p = .001,n2 = .356, with
participants making less errors at judging fromirtteavn perspective than the avatar’s
perspective, a marginal main effect of SGA(L, 24) = 4.112MSE = .020,p = .054,n,2 =
.146, with less errors on SOA 300-ms trials thanS®»A 0-ms trials, and a significant
Congruency x Perspective interaction efféc(l, 24) = 13.395MSE= .070,p < .001,n?
= .367, with a higher effect of Congruency on otperspective trials than on self-
perspective trials and less and more errors orr-@iespective trials than self-perspectives
trials in the congruent and incongruent trials,peesively. Other interactions were not
significant (all ps > .255). These results replicate the finding fed triginal study by
Samson et al. (2010).
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7.2 Results at the VPT task in Experiment 3
7.2.1 Reaction times.

The ANOVA 2 (Perspective instruction: self- vs. @tiperspective) x 2 (Congruency:
congruent vs. incongruent) x SOA (0-ms vs. 300-mshducted on the median RTs
revealed a significant main effect of Congruerfeyl, 24) = 135.089MSE = 1,966,144p
< .001, n? = .849, with faster responses on congruent petisgs trials than on
incongruent perspectives trials, a marginal efeédeerspectivel (1, 24) = 3.914MSE =
32,665,p = .059,n2 = .140, with participants being faster at judgiingm their own
perspective than the avatar's perspective, a sgmf main effect of SOAF (1, 24) =
491.796,MSE = 2,347,077p < .001,n,? = .953, with faster responses on SOA 300-ms
trials than on SOA 0-ms trials, a significant Carggicy x Perspective interaction effefet,

(1, 24) = 102.080MSE= 379,320p < .001 1,2 = .810, with a higher effect of Congruency
on other-perspective trials than on self-perspedtiials and faster and slower responses on
other-perspective trials than self-perspectiveddiin the congruent and incongruent trials,
respectively, and a significant Congruency x SO#feraction effectfF (1, 24) = 8.727,
MSE = 44,163,p = .007,n,2 = .267, with a higher Congruency effect on SOm$4rials
than on SOA 300-ms trials. Other interactions wawe significant (allps > .564). These
results replicate the finding of the original stumlySamson et al. (2010).

7.2.2 Error rates.

The ANOVA 2 (Perspective instruction: self- vs. @tiperspective) x 2 (Congruency:
congruent vs. incongruent) x SOA (0-ms vs. 300-om@)ducted on the ERs revealed a
significant main effect of Congruendy,(1, 24) = 36.829MSE = .558,p < .001,n,? = .605,
with less errors on congruent perspectives triadg ton incongruent perspectives trials, a
main effect of Perspectivé; (1, 24) = 16.079MSE = .073,p = .001,n2 = .401, with
participants making less errors at judging fromirtteavn perspective than the avatar’s
perspective, and a significant Congruency x Petsmednteraction effectfF (1, 24) =
20.044,MSE = .184,p < .001,n,? = .455, with a higher effect of Congruency onesth
perspective trials than on self-perspective triated less and more errors on other-
perspective trials than self-perspectives trialstie congruent and incongruent trials,
respectively. Other interactions were not significéall ps > .285). These results replicate
the finding of the original study by Samson ef(2010).
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Chapter 3

Effects of guilt, anger, and shame on
perspective taking

Emotions can make us more or less egocentric. Memvé remains unclear whether this
results from a change in the cognitive control iied allowing us to put aside our
conflicting egocentric perspective or whether gulés more directly from a change in how
much attention we allocate to ourselves and otleeple. We used a visual perspective-
taking task designed to disentangle these two Imgseis and examined the effects of anger
and guilt. Experiment 1 showed that guilt made ipg@ants more other-oriented while
anger tended to make them more self-centred. Tiasemotions had, however, no effect
on the ability to handle conflicting perspectiv€ince the method used to induce guilt/in
Experiment 1 also induced feelings of self-incorapee and shame, Experiment 2 aimed at
isolating the effects of these concomitant feelirfgslf-incompetence and shame reduced
participants’ ability to handle conflicting perspiges but did not make them more other-
oriented. Altogether the results highlight differgrathways by which emotional states can

affect perspective taking.
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Effects of guilt, anger, and shame on
perspective taking

Henryk Bukowski, Dana Samson
Institut de recherche en sciences psychologiqueiselsité catholique de Louvain,
Louvain-La-Neuve, Belgium

1. Introduction

Anger and guilt are core emotions thought to regukocial interactions. They arise
from the violation of personal or moral standardsch affect self and other judgements
and have been described as having distinct intrigsials (Ausubel, 1955; Baumeister,
Stillwell, & Heatherton, 1994; Haidt, 2003; Hall399; Harth, Leach, & Kessler, 2013;
Tangney, 1995). Anger towards others is usuallycrilesd as aiming at punishing or
threatening another person responsible for a badna(Haidt, 2003; Izard & Ackerman,
2000). In contrast, guilt is described as aimingregiairing for one’s own bad action
through favouring prosocial behaviours (i.e., awithat benefit others, often at a personal
cost; Batson & Powell, 2003) towards others (Bawsteeiet al., 1994). A large body of
evidence supports the proposed link between theseemotions and social interactions.
For example, guilt feelings have been associatetl véparative actions (e.g., Cryder,
Springer, & Morewedge, 2012; De Hooge, Zeelenb&dreugelmans, 2007; Ketelaar,
Tung Au, & Au, 2003; Nelissen, Dijker, & DevriesQ@7; Nelissen, Leliveld, van Dijk, &
Zeelenberg, 2011; Regan, 1971) whereas anger dgsdhiave been associated with punitive
actions (e.g., Bosman, Sutter, & van Winden, 200Bpw, Tiedens, & Govan, 2008;
Hopfensitz & Reuben, 2009; Nelissen & Zeelenbetf9a; Pillutla & Murnighan, 1996).

As suggested by the studies referred to here abibvis, mainly how our social
behaviour is influenced by anger and guilt that Iesn studied so far. In contrast, little is
known as to whether anger and guilt also affecttardacet of social interactions, namely
our ability to take another person’s perspectiveerlg day we face social situations in
which, we need to identify the expectations, bselig@itentions, and feelings of the people
we interact with in order to adapt our actions adeely. Hence, perspective taking
(Premack & Woodruff, 1978; Preston & de Waal, 20@2¢onsidered as a critical social
skill for adaptation and even survival within hurreotieties (Briine & Briine-Cohrs, 2006;
de Waal, 2008).

So far only two studies have looked directly aswhbether our emotional state
influences perspective-taking performance (Convetsd., 2008; Yang et al., 2010). In the
first study, Converse and colleagues (2008) redoetgdence that people induced to feel
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happy showed worse perspective-taking performatitas those induced to feel sad as
measured by a false-belief task (in which partiotpadhad to estimate where another person
— who did not share the same knowledge about ttegitm of an object — would look for
that object) and a referential communication taskwhich participants had to interpret
which object another person — who did not sharestivee visual perspective — is referring
to). In both tasks, participants in a happy moodienmore egocentric errors. The authors
suggested that since our own perspective is oftadily accessible by default, adopting
someone else’s perspective is a deliberative psooeguiring the inhibition of our own
perspective. In line with previous studies relatedhe use of deliberate processing under
positive and negative moods (e.g., Bless, 2001gd&r1995), they stated that happy
individuals are more likely than sad individualsniot deliberately incorporate knowledge
about others but rather rely on their default egtroe perspective.

In the second study, Yang and colleagues (201Q)cid guilt and shame feelings
through an autobiographical recall following whiphrticipants were asked to rate how
sarcastic a note left by a person would be int¢éedréy another naive person. Since the
scenario implied that the note was sarcastic buintive recipient had no way to know it,
participants were assessed for their ability tabiththeir own privileged knowledge of the
sarcastic nature of the note and to correctly ittiat the naive person would perceive the
note as sincere. Participants in the guilt conditlwought that the note would be perceived
by the naive recipient as less sarcastic than timose neutral induction condition whereas
participants in the shame condition perceived thie as more sarcastic than participants in
the neutral induction condition. Yang and colleagy(#010) concluded that guilt leads to an
increased tendency to engage in perspective taltiregeas shame decreases this tendency.

In sum, there is some evidence that happiness lzanties reduce while guilt increases
participants’ perspective-taking performance. Inthbatudies, however (and in most
perspective-taking tasks), successful performaraes chot depend only on participants’
tendency to deliberately seek information abouersgttbut also on their ability to put aside
their own conflicting and interfering point of viewnhibiting our self-perspective is an
effortful process which relies on general cognittemtrol abilities (or executive functions),
such as inhibitory and monitoring skills (Carlsdrak, 2002). Therefore it remains unclear
from previous studies whether the emotional statpacted on general cognitive control
abilities required to handle the conflicting perspees or whether the emotional state
changed directly the degree to which attentionei$ versus other-oriented. In the latter
case, by naturally orienting attention to oneselfa@meone else, the emotional state would
indirectly impact on the demands of self-perspeciivhibition when the other person’s
perspective is different to ours (increasing theibition demands in case of self-oriented
attention and decreasing the inhibition demandasge of other-oriented attention).

The current study had two goals. First, given thpasite effects that anger and guilt
have on prosocial behaviour, we wanted to examinetier opposite effects would also be
observed in a perspective-taking task.
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Secondly, we aimed to clarify the mechanisms thhowghich different negative
emotions influence perspective taking using a pEtige-taking task (Samson et al., 2010)
in which participants are asked to judge their @amd someone else’s visual perspective in
situations where both perspectives are either stardi or inconsistent. By manipulating
independently the perspective to judge and thel lefveonflict between perspectives, this
design allowed to disentangle whether the emotictate changes the orientation of
attention towards oneself versus another persowlfich case we expected the emotional
state to interact with the perspective factor) drether the emotional state affects the
cognitive control processes necessary to handl8iciimy perspectives (in which case we
expected the emotional state to interact with thwesistency factor). In a previous study
(Qureshi et al., 2010), it was shown that beingageg in a secondary task tapping onto
inhibitory control while performing the visual peextive-taking task affected how
participants handled conflicting perspectives bat whether they performed better in
judging the self or the other person’s perspedtie, independently of the perspective to
take), supporting the view that handling confligtiperspectives requires domain-general
cognitive control processes (e.g., Fizke, Bartligdters, & Rakoczy, 2014; Sabbagh,
Moses, & Shiverick, 2006).

To our knowledge, there is so far no direct evigeabout the potential effect of anger
on perspective taking (or “cognitive” empathy, ,ithe ability to infer someone’s mental
state). However, anger is known to affect cognitlon diminishing the likelihood of
engaging in deliberate processing and by increabigeliance on heuristic cues (Lerner &
Tiedens, 2006). Thus, in line with Converse andeagjues (2008), we could expect that
angry participants would have lower perspectivergkperformances when perspective
taking requires deliberate processing, i.e., winemet is a conflict between one’s own and
someone else’s perspective. Such reduction of petisp-taking performance would
therefore result from reduced cognitive controlitiés to handle conflicting perspectives.
On the other hand, Singer and colleagues (20063 Bawwn reduced aversive emotional
neural responses and increased hedonic neuralngspdo the pain inflicted to another
person when participants were angry at this pecsmmpared to when they were not angry
at this person. This finding suggests that angiuaes affective empathy (i.e., the ability to
emotionally connect with someone else) by makingigpants more centred on their own
feelings rather than on the contagious and intigidéelings of suffering felt by the other
person. Therefore, if such reduction of affectimgpathy translates to cognitive empathy, it
could result from a change in the orientation aératon towards oneself versus another
person rather than a change in cognitive contriitiab. Altogether, previous evidence of
effects of anger on cognition and on affective etmpdead us to expect a reduction of
perspective-taking performance but it is uncleapdgh which pathway such reduction
would occur.

Concerning guilt, Yang and colleagues (2010) shotkeatl guilt increased perspective-
taking performance. Given that guilt is often foutml promote prosocial goals and
described as a relationship-oriented emotion (Bastereet al., 1994; Leith & Baumeister,
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1998), one could expect that the effect of guiltpmrspective taking results from more
attention being allocated to the other person twaeself. However, several studies have
suggested that guilt is in fact a self-focused éonctiming at repairing one’s own misdeed
rather than reducing others’ suffering (lyer, LeaRhCrosby, 2003; lyer & Leach, 2009).
The enhanced perspective-taking abilities may thotsbe related to the relative weight
given to oneself and the other person but rath@utfh the cognitive control pathway, by
increasing the ability to handle conflicting persipees. This alternative hypothesis is in
line with some studies that have shown that gonidtéases cognitive control and depth of
cognitive processing (Gangemi & Mancini, 2007; ligss 2012). Altogether, we are still
missing clear and direct evidence about the pathwapugh which guilt affects
perspective-taking.

Finally, because anger and guilt are known to arfize prosocial behaviour, we added a
prosocial behaviour measure following the perspeeiaking task in order to verify
whether the targeted feelings were successfullydad. Previous studies suggest that anger
should reduce prosocial behaviour (e.g., Chow t28i08; Hopfensitz & Reuben, 2009)
while guilt should increase prosocial behavioug.(eKetelaar et al., 2003; Nelissen et al.,
2007).

In Experiment 1, participants played an interacgaene with another person in order to
induce contrasting emotional feelings (guilt vsganvs. control). We then measured
participants’ perspective-taking performance withisual perspective-taking task and their
prosocial behaviour through their propensities ltocate raffle tickets to the other person
and a charity. Experiment 2 aimed to isolate tHfecefof self-incompetence and shame
which were concomitantly induced with guilt in Exjpeent 1 in order to ensure that the
effects of guilt observed in Experiment 1 wereytrdue to guilt and not a confounding
emotion.

2. Experiment 1

2.1 Method
2.1.1 Participants.

Fifty-one healthy individuals were randomly assigite one of the three conditions (17
participants in the guilt condition, 16 participgim the anger condition and 18 participants
in the control condition). Four participants in th@ger condition did not feel anger
following the induction procedure and were thuslaepd by an additional set of 4
participants who reported anger feelings (27 femateean age: 21.50, age range: 18-31).
Participants participated in return of a 1/60 cleaticwin 150 euros and were also told that
they would receive an additional monetary compémsatvhich depended upon their
partner’s performance in a card game. The studyapasoved by the ethics committee of
the Psychological Sciences Research Instituteeobthiversité catholique de Louvain.
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2.1.2 Material and procedure.

Initial social interaction.

At the beginning of the experiment, the participantd a female confederate student
were brought into a room where the experimentecevakd the two persons and explained
them the procedures as if they were both naivecg@ahts. After both read the instructions
and signed the consent forms, the experimenterdatkepick one of his hands which
concealed a number that determined the order gf ipldhe first game. The confederate
knew what hand to pick and rapidly made her chaditen, the two persons completed the
Interpersonal Reactivity Index (IRI; Davis, 1983)guestionnaire measuring participants’
agreement on a 5-point Likert scale with 28 statgmabout their personal experiences in
social and emotional situations. Four subscales dfems each assessed participants’
tendencies to show empathic concern, perspectkiagiafantasy (i.e. self-absorption in
fictions), and personal distress. While one pemsaa completing the IRI questionnaire, the
other person was brought in front of a white paoetake 3 photographs. A front view
photograph provided the portrait used in the CacHlifg Game (described below) and two
sideways photographs (supposedly) provided theutitifor the visual perspective-taking
task. The two persons were then brought in twocadjarooms for the remaining of the
experiment.

Emotional induction with the Card Picking Game.

Participants were asked to complete the Card Rickdame, a computerized pseudo-
interactive card game. The principle of the game tegpick one card among two, knowing
that only one of the two cards will result in a ratary gain. The winning card showed “+1
euro” on one of its side and the other card show@deuro” on one of its side. The back
sides of the two cards were identical. The card®iest shown face up so that participants
could identify where the winning card was locatétie cards were then turned over and
moved around the screen crossing each other’s path participants were led to believe
that they played with their game partner (i.e. ¢tbefederate) over the local network. For
each trial, when the active player picked the memmning card, the passive player’s
monetary reserve was increased by 1 euro. In atleeds, the participants were led to
believe that they and their partner were playingtf@ other player's earnings (for details
about how the Card Picking Game was implemented, tbe first section of the
Supplementary information).

The card game was manipulated in 4 ways. Firsthgspective of the card that was
chosen, the value (+1 or +0) that was shown waddfireed depending on the experimental
condition. Secondly, the speed of movement andtheunt of times that the cards crossed
each other’s path was manipulated so that it wHiEwi but not impossible to locate the
winning card. This was done so that participantddomot be 100% sure that they choose
the correct card, thereby decreasing any suspithah the game was fixed. Thirdly,
although participants were led to believe that éahemas a real game partner, the game
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partner’s rounds were entirely controlled by thenpater. Fourthly, a 2 euro bonus feature
was added to the game: whoever received the boaukl aecide to keep it all for
him/herself, share it with the partner or givelita the partner. The bonus feature appeared
on the screen after th& &ial of the partner’s rounds. Participants wese fo believe that
the game partner was randomly designated to retleé/bonus. These features allowed us
to induce the target emotions.

For theangerinduction, the participant played first and, ipestive of the card chosen,
the value of the chosen card was always “+1 edrhis led the participants to believe that
they performed perfectly on the 8 trials therebykimg their partner earn 8 euros. For the
partner’s rounds, on only 2 out of the 8 trials wWeaschosen card the winning one. Thus the
fictive game partner made the participants eary @néuros. Moreover, the game partner
chose to keep the 2 euros bonus for herself.

For theguilt induction, the partner’s rounds were presented dinsl, on all 8 trials, the
chosen card was the winning one which led the @pénts to believe that the game partner
made them earn 8 euros. It was then the partigpamn to play, and on only 2 out of the 8
trials was the chosen card the winning one. Thes participants were led to believe that
they made their game partner earn only 2 eurosis(ptocedure was inspired by the
procedure used by Nelissen & Zeelenberg, 2009byeb@r, the game partner chose to
give half of the 2 euros bonus to the participant.

For thecontrol condition, the order of play was counterbalancedsscparticipants and
both the participant and the confederate chosenthaing card on 8 out of the 8 trials.
There was no bonus in the control condition.

Visual perspective-taking task.

Immediately following the Card Picking Game, papimts were asked to complete a
visual perspective-taking task (Samson et al., 2dhGhe task, participants saw pictures of
their game partner positioned in the centre ofamrevith red discs displayed on one or two
of the side walls (see Figure 1). The game pamraer seen sideways facing either the left
or the right wall; participants were led to beliebhat these pictures were edited based on
the two photographs of the partner taken earliée Principle of the task was to judge
whether a certain number (ranging from 0 to 3) madcthe number of discs visible from
either the participant’s perspective (self-perspectondition) or from the game partner’s
perspective (other-perspective condition). The nemrdf discs visible could be the same
for both perspectives (consistent perspectives itonyl or different (inconsistent
perspectives condition). Furthermore, the digitegivould match or mismatch the content
of the picture from the given perspective. As ia tiginal paradigm, because mismatching
trials in the consistent condition always displayhgit cues irrelevant to any perspectives
and thus were particularly easy to process, midmragctrials were unbalanced in terms of
performance difficulty with matching trials and wethus not analysed. The task included a
total of 234 trials, evenly spread across expertaiezonditions and divided into 4 blocks
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of 52 trials plus a set of 26 practice trials. Likethe original study by Samson and
colleagues (2010) we included 18 filler trials teo@ anticipatory responses (see the
original study for details). Trials within each blowere presented in a randomized order.
The task lasted around 20 minutes.

The task ran on E-prime (Psychology Software ToBlgsburgh, PA, USA), with the
exact same timing of events as in the original ywtagl Samson and colleagues (2010; see

Figure 1).
NO ms + 500 ms blank screen

NO ms + 500 ms blank screen
No ms

Until response
OW\

Correct

Figure 1. lllustration of a trial of the inconsistent perspees / other-perspective condition in the
visual perspective-taking task. In this trial, papants had to judge whether the game partnersaw
not 1 disc. The last screen displayed the feedbholat participant’s accuracy of response.

Prosocial behaviour assessment with the Raffle task.

Once the visual perspective-taking task was coraglgparticipants received 12 raffle
tickets and were told that each ticket gives onanck out of 720 to win the 150 euros
prize. Moreover, they were told that the partne& niot receive these tickets because only
the person who played first/second in the Card iRgciGame receives the raffle tickets
(depending on whether the participant was firsserond in that game). This justification
was convincing since it was explicitly stated ie #tonsent form that the tickets would be
randomly allocated to one of the players basechemtumber they would pseudo-randomly
pick from the experimenter’s hands. For each rafitet, participants were asked to
choose among 3 options for the course of actidoltow in case the ticket is the winning
one: (1) keep the prize for themselves, (2) giv® itheir game partner, (3) give it to the
Red Cross. The decision was made by ticking thesemorecipient on each ticket.
Importantly, participants were told that the whgbkeocedure was anonymous and
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participants were invited to make their choice at@ly once the examiner had left the room
by slipping the tickets in a locked wooden box.

Induction efficacy.

In order to insure that the emotion inductions wertecessful, the participants
completed at the end of the experiment a questiomaaking about how they felt after the
Card Picking Game. The participants rated to whaére they felt a series of (1) 12
emotions (items adapted from Wallbot & Scherer,6)982) 13 body sensations (items
adapted from lzard, Libero, Putnam, & Haynes, 1998) (3) 11 action tendencies (items
adapted from Youngstrom & Green, 2003). All ratingsre made on a 7-point intensity
scale where 0 meant “Not at all” and 6 meant “Siigh Participants were also asked
questions about how fair and nice they perceived tjame partner to be (see all items of
the questionnaire in the second section of the Bupmmtary information).

Debriefing.

At the end of the experiment, the experimenter atag and explained the reasons for
all the deceptive aspects. Each participant was ¢tbenpensated with 10 euros and one true
raffle ticket. Participants were invited to ratedacomment on the extent to which the
deceptive aspects (confederate, card game, ane tafket sharing) were credible. The
ratings could go from 0, meaning ‘Not at all coriig’, to 6, meaning ‘Strongly
convincing’, and averaged above 5 across all cmmditand deceptive components.

2.2 Results
2.2.1 Induction efficacy.

All participants in the guilt condition felt guilit an intensity of at least 2 and none of
the participants in the control condition felt ange guilt at an intensity of 2 or above. Four
participants reported anger feelings below an sitgrof 2 and were thus replaced with an
additional set of 4 participants who felt angeamintensity of 2 or more.

All ANOVAs revealed a significant effect of Emotianduction (anger vs. guilt vs.
control) on the subjective ratings of all emotidens (allps < .005) but only a marginal
effect on the ‘attention’ itenf; (2,48) = 2.783p = .072. Participants in the guilt condition
felt significantly more guilt than the participanitsthe anger conditiort,(31) = 13.948p <
.001, and the control conditioh(33) = 18.380p < .001 (see Figure 2(a)). They also felt
more shame than the participants in the anger tondt (31) = 3.885,p = .001, and the
control condition;t (33) = 9.721,p < .001. Moreover, they judged their game partner as
fairer,t (31) = 7.403p < .001, and nicet, (31) = 6.746)p < .001, than those in the anger
condition and also nicet,(33) = 2.485,p = .018, but not fairert (33) < 1,p = .536, than
those in the control condition. Within the guiltnzhition, participants felt significantly
more guilt than any other emotion (including sharak#,ps < .05; see Figure 2(a)).
Participants in the anger condition felt more angksgust, and disdain than those in the
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guilt condition,t (31) = 2.281p = .030,t (31) = 2.800,p = .009,t (31) = 3.453p = .002,
respectively, and in the control conditidrf32) = 11.674p < .001,t (32) = 7.147p < .001,

t (32) = 4.616,p < .001, respectively. Within the anger conditiorgrtizipants felt
significantly more anger than any other emotiohpal< .01, except for disgudt(26) =
1.246,p = .232, and surprisé¢,(26) < 1,p = .621, which were nevertheless felt to a smaller
extent (see Figure 2(a)).

Participants in the control condition felt more pegess than those in the anger
condition,t (32) = 6.418p < .001, and guilt condition,(33) = 5.385p < .001. Within the
control condition, participants felt significantiyjore happiness than any other emotion, all
ps < .001, except for amusemen{l7) = 1.327,p = .202, and attentiort,(17) < 1,p =
.681. Altogether, these results suggest that théicjpmnts felt the targeted emotional
feelings (see Figure 2(a)).

For both the guilt and the anger conditions, pgudiats felt significantly more body
sensations and action tendencies than participarttee control condition, indicating that
the manipulation succeeded in inducing emotionakponses”. Participants in the guilt
condition were more willing to go towards someomesomething and to disappear or
dissolve; those in the anger were more willing &mfmouth, to go towards someone or
something, to kick, hit, or destroy, to yell, sargar swear; those in the control condition
were more willing to sing, dance, jump, or lauglee(sthe second section of the
Supplementary information for details).

In summary, the induction of the targeted emotidealings was overall successful.
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Figure 2. Means of self-reported emotion ratings in Experime (a) and Experiment 2 (b). Error
bars represent standard errors.j < .05, * =p < .0, ** = p<.001.

2.2.2 Equivalence of participants’ characteristics across the
three experimental conditions.

The 51 participants were evenly distributed in whgendery? (2, 51) < 1p = .838,
and ageF (2, 47) < 1MSE= 2.257,p=.725,n2 = .014, across the anger, the guilt and the
control conditions. Furthermore, the 3 experimegtalups did not differ in terms of their
overall IRl scoreF (2, 48) < 1,p = .474,m2 = .031, nor on any of its subscales,Fal <
1.685, allps > .195, and were thus evenly distributed acramwditions in terms of
dispositional empathy.

2.2.3 Visual perspective-taking task.

Similarly to the study by Samson and colleagueds @20only matching trials were
taken into account for the analyses.

Reaction times.

Erroneous responses (5.25% of the data), respomsssions due to the timeout
procedure (0.49% of the data) as well as RTs beybsdsSD of the mean RT of the
experimental condition (3.3% of the data) were glated from the data set.
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A 2 x 2 x 3 ANOVA was conducted with the Consistgbhetween the two perspectives
(consistent vs. inconsistent perspectives) andReespective to judge (self- vs. other-
perspective) as within-subject variables, and theton (anger vs. guilt vs. control) as a
between-subject variable. In line with the resu#gorted in the original study (Samson et
al., 2010), the ANOVA revealed a significant maiffieet of ConsistencyF (1, 48) =
51.872,MSE = 226,346,p < .001,n,?2 = .19, with faster responses in consistent than
inconsistent perspectives trials, no significanimeffect of Perspective; (1, 48) < 1,
MSE= 1,073,p = .606,n,2 = .006, and a significant Consistency x Perspedtiteraction
effect, F (1, 48) = 33.478MSE = 85,229,p < .001,n2 = .411, with a larger Consistency
effect when participants judged the other perspeispective than their own perspective.
These results replicate all the effects found e dhiginal study (Samson et al., 2010) and
show that the task was properly completed.

Of particular interest to the current study werg affects of Emotion (see Figures 3
and 4(a)). The main effect of Emotion was not digant, F (2, 48) = 1.140MSE =
132,977,p = .328, n,2 = .045. However, the Perspective x Emotion irdéoa was
significant,F (2, 48) = 4.580MSE= 18,241,p = .015,n,? = .160. No other interaction was
significant (Consistency x Emotiofft (2, 48) < 1,MSE = 2,803,p = .530,n,2 = .026;
Perspective x Consistency x Emotidn:(2, 48) = 2.170MSE = 5,525,p = .125,1 =
.083).

To explore the Perspective x Emotion interactideaf we conducted separate paired-t
tests for each Emotion condition to test the eff#cPerspective. There was a significant
effect of Perspective among the participants inghié condition,t (16) = 2.516p = .023,

d = 0.61, with a 44 ms advantage when taking thaitner's perspective. There was no
significant effect of Perspective among the pastigits in the anger conditioh,(15) =
1.113,p = .283,d = 0.28, and in the control condition(17) < 1,p = .538,d = 0.13. In
order to compare the Perspective effects betweenethotion conditions, a one-way
ANOVA was conducted on the perspective differen@es, mean RT of self-perspective
trials minus mean RT of other-perspective trialghvthe Emotion as a between-subjects
variable. There was a significant effect of Emotnthe perspective differencés(2, 48)

= 4.514,MSE = 34,529,p = .016,n2 = .158. Planned contrasts revealed a signifigantl
higher mean RT perspective difference in the guiltdition than in the anger conditidan,
(48) = 2.718,p = .009,d = 0.98, and the control condition(48) = 2.467p = .017,d =
0.86. The mean RT perspective difference was goifgiantly different between the anger
and control condition, (48) < 1,p=.745,d = 0.12.
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Figure 3. Mean RTs (left panel) and ERs (right panel) in tisual perspective-taking task of
Experiment 1 as a function of the Perspective, Gbaiscy, and Emotion conditions. Error bars
represent 95% confidence intervals.

Error rates.

Response omissions due to the timeout proceduB®@ ms) were counted as errors.
A 2 x 2 x 3 ANOVA was conducted on the error rgteR) with the Consistency between
the two perspectives and the Perspective to judgevithin-subject variables, and the
Emotion as a between-subject variable. The ANOWeaded a significant main effect of
Consistencyf (1, 48) = 43.584MSE= .136,p < .001,n,? = .476, with better performances
in consistent than inconsistent perspectives triadssignificant main effect of Perspective,
F (1, 48) < 1MSE=.002,p = .379,n? = .016, and a significant Consistency x Perspecti
interaction effectF (1, 48) = 8.388MSE = .019, p = .006,n,?> = .149, with a larger
Consistency effect when participants judged thermogerson’s perspective than their own
perspective. These results replicate all the effémind in the original study and show that
the task was properly completed.

Of particular interest to the current study werg affects of Emotion (see Figures 3
and 4(a)). The main effect of Emotion was not digant, F (2, 48) < 1L, MSE= .004,p =
.506, n2 =.028, and the Emotion did not significantly natet with any of the other
variables (Perspective x EmotioR: (2, 48) = 1.835MSE = .005,p = .171,n2 = .071,;
Consistency x Emotiorf (2, 48) < 1,MSE = .002,p = .563,n2 = .024; Perspective x
Consistency x Emotior (2, 48) < 1MSE=.002,p = .493 1,2 = .029).

To make inspect whether there was a speed-accuradg-off in our results, we
explored the Perspective x Emotion interaction. daducted separate paired-t-tests for
each Emotion condition to test the effect of Pectipe. There were no significant effects
of Perspective (angetr(15) = 1.735p = .103,d = 0.43; guilt:t (16) < 1,p=.422,d = 0.20;
control:t (17) < 1,p = .928,d = 0.02). The participants in the guilt conditidmsved the
highest other-perspective advantage, with 0.74% desors at judging from their partner’s
perspective relatively to their own perspective.e Tparticipants in control and anger
conditions made respectively 0.12% less errors2afhd% more errors at judging from their
partner’s perspective relatively to their own pexdjve. These results suggest that the
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perspective effects found in the anger, contrad, guilt conditions in the RT analyses were
not due to a speed-accuracy trade-off.

(a) Other-perspective advantage (IES) (b) Perspectives conflict interference (IES)
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Figure 4. (a) Other-perspective advantage (self-perspeesvether-perspective) and (b) interference
due to perspectives conflict (inconsistent perdpeats. consistent perspective) of the participamts
the visual perspective-taking task as a functionEgperiment and Emotion conditions. For the
purpose of between-subjects comparisons and bethesmean ER was below .10, indexes were
calculated from the inverse efficiency scores (IE8mula: RT/(1-ER)). Error bars represent 95%
confidence intervals. * p .05, * =p < .01.

2.2.4 Raffle task.

We conducted separate ANOVAs on the number of ticiaut of the 12 given to them)
that participants allocated to each of the 3 pdsgibcipients (the participant him/herself
vs. his/her game partner vs. the Red Cross), WelEmotion as a between-subject variable
(see Figure 5). There was a significant main efdcEmotion on the number of tickets
allocated to the game partnér,(2, 48) = 8.921MSE = 31.503,p = .001,n2 = .271, but
there was no significant effect of Emotion on thenber of tickets allocated to the Red
Cross,F (2, 48) < 1,MSE = 5.696,p = .412,n2 = .036, and only a marginal effect for
allocation to themselves; (2, 48) = 2.716 MSE = 29.042,p = .076,n2 = .102. Planned
contrasts revealed that participants allocated nimieets to their partner in the guilt
condition,M = 2.765,SD = 2.488, than in the anger conditiavl,= 0, SD= 0, t (48) =
4.224,p<.001,d = 1.52, and than in the control conditidth= 1.444,SD= 2.036,t (48) =
2.077,p = .043,d = 0.72. Moreover, participants in the anger coaditallocated less
tickets to their partner than the participantshia tontrol conditiont (48) = 2.237p = .030,

d = 0.79. Concerning ticket allocations to themsglygarticipants in the anger condition
kept significantly more tickets than of those ie tjuilt conditiont (48) = 2.104p = .041,

d = 0.76, and marginally more than those in the mbmondition,t (48) = 1.953p = .057,
d=0.69.

In sum, these results suggest that the particippripensity to behave prosocially was
not modulated in terms of altruism in the broadsseffi.e. giving to a charity) but
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specifically when the opportunity to behave proaligiwas directed towards their game
partner, that is, a recipient related to the fafioeonal state. Participants’ propensity to
behave prosocially towards their partner was highehe guilt condition and lower in the
anger condition compared to the control condition.
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Figure 5. Number of raffle tickets that participants allatto their partner, the Red Cross, and
themselves in Experiment 1 and 2. Error bars remte35% confidence intervals. *p=< .05, ** =p
<.01.

2.3 Intermediary discussion

Contrasting profiles across participants in theltgamd anger conditions were found
both in the visual perspective-taking and the Rafflsks. Participants in the guilt condition
showed an overall other-perspective advantage €whiltrend for a self-perspective
advantage was observed in the anger condition),tlaey gave significantly more raffle
tickets to their game partner than the participamthe anger condition.

The guilt induction in the Card Picking Game of Exment 1 was achieved by making
participants perform badly and unable to recipdhe amount of money that their game
partner gave them in the first round. While thisqadure successfully induced guilt, it also
induced a feeling of shameM(= 3.765) probably originating from a feeling oflfse
incompetence at the card game. Indeed, feelingnipetent is often associated with shame
(Ausubel, 1955; Gausel & Leach, 2011; Keltner, 29R6H. Smith, Webster, Parrott, &
Eyre, 2002; Tracy & Robins, 2006). A replicationtbé guilt induction in a new set of 17
participants indicated that, indeed, participaets riot only guilt M = 4.722,SD = 1.320)
but also shama = 3.611,SD= 2.033) and low self-competendd € 1.000,SD= 1.138;
on a scale ranging from 0, meaning “Not competetot's, meaning “Highly competent”).
Congruently, shame was positively associated witfit,gr(18) = .593,p = .009, and
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negatively associated with self-competendd8) = -.407,p = .094, but guilt was not
associated with self-competencg1l8) = .000,p = 1. (The effects of guilt on the
perspective-taking task were also replicated, ggeeAdix 1.) It is thus unclear whether the
other-oriented perspective-taking performance éngilt condition found in our study was
driven by quilt or rather shame/self-incompeteneelifigs. Experiment 2 aimed at
specifically inducing feelings of shame/self-incastgnce without feelings of guilt to rule
out that the effects observed in Experiment 1 vaere to these concomitant feelings rather
than guilt. The procedure was identical to Expentrie with the same dependent variables,
except that the induction procedure now allowedauspecifically manipulate perceived
self-competence.

3. Experiment 2

3.1 Method
3.1.1 Participants.

Thirty-four healthy individuals were randomly assigl to one of the two conditions (17
participants in the shame condition and 17 pauicip in the control condition). Five
participants in the shame condition did not feedmsh following the induction procedure
and were thus replaced by an additional set ofricgaants who reported shame feelings
(19 females, mean age: 21.00, age range: 18-28jciPants participated in return of 16
euros and a 1/60 chance to win 150 euros. The stadyapproved by the ethics committee
of the Psychological Sciences Research Institutbeofniversité catholique de Louvain.

3.1.2 Material and procedure.

The procedure was similar to Experiment 1 excepttlie following changes. First,
participants did not meet their partner (i.e. ad@rconfederate). Instead, they were told
that the partner had already participated andhbaperformance during the Card Picking
Game was filmed and would be shown to them durimg éxperiment. This allowed
showing the partner acting with care thereby reuythe likelihood that participants would
judge the partner’'s good or bad performance asnatigg from chance or carelessness.
Participants’ performance was also filmed, and th&ye told that this video would be
shown to their partner when they meet with herrattte experiment. This was done to
increase the deceptive effectiveness by matchiegrdatment of the participant to those of
the confederate. Secondly, participants’ earningsewno more dependent on their game
partner’s performance in the Card Picking Gamethad® euros bonus was removed. There
were thus no moral expectations anymore that chala led to guilt or anger. Finally, the
Card Picking Game had 6 consecutive trials ratemt8 to ensure that the bad
performance would not appear as worse than chawvet &nd hence suspicious. Together,
these changes allowed to specifically manipulategieed competence.
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In the control/self-competence induction, particisaplayed first and, irrespective of
the card chosen, the value of the chosen card mays “+2 coins”. This led participants
to believe that they performed perfectly on thei&ld and thereby collected 12 coins. They
then watched the recording of the game partnerfopeance. The video showed the game
partner choosing the winning card only twice omi&lg and thus collecting 4 coins. In sum,
participants were led to believe that they werdgutlly competent at finding the winning
card whereas the game partner was incompetemtdang it.

In the shame/self-incompetence induction, partitipalayed first and, irrespective of
the card chosen, the value would be “+2 coins” otjce over 6 trials. This led
participants to believe that they performed poodgllecting only 4 coins. They then
watched the recording of the game partner's perdmoa. The video showed the game
partner choosing the winning card on the 6 triald ¢hus collecting 12 coins. In sum,
participants were led to believe that they wereompetent at finding the winning card
whereas the game partner was competent at fintdigych exposure to incompetence was
aimed at inducing shame (Ausubel, 1955; Keltne®6)9

Visual perspective-taking task, raffle task, induction efficacy and debriefing.

The rest of the procedure went on as in Experirhanith the addition of 2 items in the
exit questionnaire to rate the perceived self- atker-competence. The ratings for
credibility of the experiment, averaged above 4dsBoss all conditions and deceptive
components.

3.2 Results
3.2.1 Induction efficacy.

None of the participants in the control conditieit Ehame at an intensity of 2 or above.
Five participants in the shame condition reportednse feelings below an intensity of 2
and were thus replaced with an additional set giaBticipants who felt shame at an
intensity level of 2 or more.

Relatively to the participants in the control cdiudi, participants in the shame
condition reported higher emotional intensitiesatimegative emotions (afis < .05), with
shame being felt most strongly] = 3.352,SD = 1.057,t (32) = 13.077,p < .001 (see
Figure 2(b)). Relatively to the control conditioparticipants in the shame condition
reported less amusemen{32) = 3.023p = .005, and happiness(32) = 8.628p < .001,
more surpriset, (32) = 2.494p = .018, and a similar level of attentidn(37) < 1,p = .567.
The level of intensity of guilt in the shame coratit of Experiment 2M = 1.176,SD =
1.509, was significantly smaller than in the gaiindition of Experiment 1,(32) = 8.115,
p <.001, while a similar level of shame was foundbath experimentg,(35) < 1,p=.332.
Participants in the shame condition felt more shdhas any other emotion (including
guilt; all ps < .05) except attention,(16) < 1,p = 1.000, and surpris¢(16) < 1,p = .361.
Within the control condition, participants felt neohhappiness than any other emotion gall
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< .05) except attention,(16) = 1.900p = .076. Finally, participants in the shame conditio
perceived themselves as less competdnt; 0.880,SD = 0.600, than their partnel] =
5.820,SD = 0.829,t (16) = 27.253p < .001, and than those in the control conditithz
5.840,SD=0.375t (32) = 28.397p < .001. Participants in the control condition péred
themselves as more competevit= 5.823,SD = 0.393, than their partndy] = 2.235,SD=
0.903,t (16) = 12.583p < .001.

The analyses conducted on the body sensation aiwh dendency items showed that
the participants of the shame condition felt a eserof body sensations and actions
tendencies to a greater extent than those in theeatacondition, which indicates that the
shame induction succeeded in inducing emotionadpwases”. The participants of the
shame condition were more willing to avoid or leai@ shelter or protect themselves, to
yell, scream, or swear (see the second sectiorh@fSupplementary information for
details).

In summary, the participants of the shame conditiah feel shame above all other
emotions and felt no guilt whereas those in therobicondition did not report any feeling
of shame (see Figure 2(b)).

3.2.2 Equivalence of participants’ characteristics between the
two experimental conditions.

The age of 2 participants was not encoded duetéztmical failure. The control and
shame groups did not differ in terms of agé32) < 1,p = .559, or genden? (1, 34) =
1.074,p = .300. Furthermore, the 2 experimental groupsrait differ in terms of their
overall IRI scoret (32) = < 1,p=.614, nor on any of the IRI subscales palb .260.

3.2.3 Visual perspective-taking task.

Reaction times.

Erroneous responses (5.5% of the data), respondssions due to the timeout
procedure (1.9% of the data), and RTs beyond 35 of the mean RTs of each
experimental condition (3.6% of the data) were glated from the data set.

The ANOVA 2 (Perspective) x 2 (Consistency) x 2 (Hion) revealed a significant
main effect of Consistency¥; (1, 32) = 74.010MSE = 232,515,p < .001,n2 = .698, no
main effect of Perspective; (1, 32) < 1,MSE = 2,442,p = .473,q,2 = .016, and a
significant Consistency x Perspective interactiffaat, F (1, 32) = 13.617MSE= 52,490,
p <.001ng2 =.299. The directions of the effects were thaesas in the original study and
Experiment 1.

Of particular interest to the current study werg affects of Emotion (see Figures 6
and 4(b)). The main effect of Emotion was not digant, F (1, 32) < 1MSE=11,102p =
.708,m2 = .004. The Perspective x Emotion interaction wassignificant,F (1, 32) < 1,
MSE = 4,364,p = .339,n,2 = .029, but the Consistency x Emotion interactivas
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significant,F (1, 32) = 7.832MSE= 24,605, = .009n2 = .197. Finally, the Perspective x
Consistency x Emotion interaction was not signific& (1, 32) < 1MSE= 333,p=.771,
np? = .003.

In order to compare the Consistency effects betwleeishame and control conditions, a
t test for independent samples was conducted ondhsistency differences (i.e., mean RT
of inconsistent perspectives trials minus mean Rdoasistent perspectives trials) with the
Emotion as a between-subjects variable. There wagrdficant effect of Emotion on the
consistency differences(32) = 2.757p = .010,d = 0.97, with a higher interference in the
shame conditiony = 107.838SD = 67.394, than in the control conditidvl,= 56.344,SD
=37.248.

Error rates.

As for the previous experiment, response omissgiues to the timeout procedure (>
2000 ms) were counted as errors. The ANOVA 2 (Ratse) x 2 (Consistency) x 2
(Emotion) revealed a significant main effect of Gistency,F (1, 32) = 46.885MSE =
172,p<.001,n2 = .594, no main effect of Perspectite(l, 32) = 1.800MSE= .004,p =
.189,m,? = .053, and a significant Consistency x Perspedtiteraction effect- (1, 35) =
8.257,MSE= .011,p = .007,n,2 = .205. The directions of the effects were thmeas in
the original study and Experiment 1.

Of particular interest to the current study werg affects of Emotion (see Figures 6
and 4(b)). The main effect of Emotion was not digant, F (1, 32) = 1.633MSE= .020,p
=.210,n,? = .049. The Emotion x Perspective and Emotiorexspective x Consistency
interactions were not significari, (1, 32) < 1MSE=.001,p= .658 12 = .006F (1, 32) <
1, MSE=.001,p = .345n,? = .028, respectively, but the Emotion x Consisjeinteraction
was marginally significant (1, 32) = 3.568MSE=.013,p=.0681,2 = .100.

To inspect whether there was a speed-accuracy-trifidie our results, we explored the
Consistency x Emotion interaction. In order to cangpthe Consistency effects between the
shame and control conditions, a t-test for indepahdsamples was conducted on the
consistency differences (i.e., mean ER of incoasigperspectives trials minus mean ER of
consistent perspectives trials) with the Emotioa &&tween-subjects variable. There was a
marginally significant effect of Emotion on the sistency differences,(32) = 1.750p =
.090,d = 0.62, where participants in the shame condititade on average 5.01% more
errors on inconsistent than consistent perspectiias whereas participants in the control
condition made only 2.87% more errors. These ressliggest that participants did not
differ in terms of performances in taking one perdjwe over another and that the
difference of consistency effects between the shamgecontrol conditions on RTs was not
due to a speed-accuracy trade-off.
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Figure 6. Mean RTs (left panel) and ERs (right panel) in thsual perspectlve taking task of
Experiment 2 as a function of the Perspective, Gbaiscy, and Emotion conditions. Error bars
represent 95% confidence intervals.

In sum, our results suggest that participants dicdiffer in terms of their ease of taking
one perspective over another but were differenteims of their ease in dealing with
conflicting perspectives: participants in the sharaedition were less efficient in handling
conflicting perspectives than the participantshi@ ¢ontrol condition (see Figure 4(b)). This
modulatory effect found in the shame condition whass different in nature to the one
observed in the guilt condition in Experiment 1. \8&n thus conclude that the effect of
guilt observed in Experiment 1 was not an artefatctthe effect of shame or self-
incompetence.

3.2.4 Raffle task.

There was no difference between the shame and atocwnditions regarding the
number of tickets the participants allocated tartgame partnert (32) < 1,p = .489d =
0.25, to themselve$,(32) = 1.008p = .321,d = 0.36, or to the Red Crogs(32) < 1,p=
.858,d = 0.06 (see Figure 5).

4. General discussion

Anger and guilt feelings typically emerge from sdaiontexts in which one individual
breaks with socially shared expectations but theynpte strikingly different behaviours to
adjust with the unpleasant state (Haidt, 2003; n&zlt 1996; Tangney, Miller, Flicker, &
Barlow, 1996). Anger and guilt promote actions thatl restore compliance to the
expectations by, for example, threatening or pungla harm doer and making amend to
the harmed person, respectively (Ausubel, 1955¢t18003). Those emotional influences
on our social behaviour are likely to be mediatedarompanied by changes in the way we
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attend, perceive, judge, or empathize with a perStre study thus aimed at examining
whether guilt and anger influence our ability t«etasomeone’s perspective and if so,
whether they affect perspective by making us maréess self-centred or whether they
affect more generally the cognitive control proesssiecessary to put aside our own
perspective when it conflicts with the other pefsqerspective. Experiment 1 showed the
expected effects of guilt and anger on prosoci@blmur but only as far as sharing with
the person responsible for the emotion was conderaled not when sharing involved a
charity. Interestingly, Experiment 1 also showedttuilt made participants more other-
oriented in a visual perspective-taking task whiteyer tended to make participants more
self-centred. Guilt and anger had however no eftecthe ability to handle conflicting
perspectives. Experiment 2 aimed at ruling out thatobserved effects of guilt were due to
the feelings of shame and self-incompetence, twlinigs concomitantly induced as a result
of our guilt induction procedure in Experiment XlfSncompetence and shame had no
effect on the sharing of raffle tickets and did nwke participants more other-oriented in
the visual perspective-taking task. Interestingbwaver, self-incompetence and shame
affected participants’ ability to handle confliajirperspectives. The implications of these
findings for understanding the effects of emotiosthtes on perspective taking and
prosocial behaviour are discussed in turns.

4.1 The effects of emotional state on perspective
taking

Experiment 1 showed that when participants wereded to feel guilt, they were more
other-centred, showing better abilities in judgthgir partner’'s perspective than their own
perspective. However, feeling guilt did not affékae ease with which participants dealt
with conflicting perspectives. Thus, in line withepious findings (Yang et al., 2010), our
results indicate that guilt affects perspectivertgkbut here, we can conclude in addition
that guilt affects the orientation of attention ttte other person and not the cognitive
resources required to inhibit one’s own perspective

Interestingly, the visual perspective-taking tablttwe used does not only include
deliberative perspective-taking processes (exppeitspective attribution) but also low-
level processes (the attraction of visual attentionthe other person and attentional
reorienting to the object that the other persdoadking at; Ramsey et al., 2013; Samson et
al., 2010). Previous effects of guilt on perspextiaking were found in a verbal task in
which visual attentional processes were not resduifyang et al., 2010). Accordingly,
either the other-centred effect occurs only atstiagie of deliberative perspective taking or
it occurs also at the stage of more low-level psses. It would be an interesting avenue to
explore further this latter possibility.

It is important to highlight that this other-cerdreffect on attention does not directly
speak to the other- and self-centred nature ofntb&ves of the reparative actions that
people feeling guilt engage in. The other-centréfidce on attention concurs with the
relationship-oriented goals that guilt promote .{i.@illingness to repair a damaged
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relationship due to a faulty action; Baumeistealgt 1994) but does not exclude that these
goals are fuelled by selfish motives to reduceutimg@leasantness of guilt.

Although we described the effect of guilt on pedpe taking as an other-centred
advantage, it can also be described as a selfetkdisadvantage. However, an increased
self-centred disadvantage could also originate finoneased attention on the partner’s
perspective because it would increase the diffjcolt disengaging from the partner’s
perspective in self-perspective trials. Alternafjfyeguilt may not orient attention to the
partner’s perspective but rather draw attentionyaf@m our egocentric perspective; this
phenomenon has never been described but coulddied¢o the escape of self-awareness
described in pathological populations such as deieittempters, in which a strong feeling
of guilt is often present (e.g., Baumeister, 1990).

Guilt and shame often co-occur and this was the taExperiment 1. Indeed, as part of
our guilt induction procedure, participants werd te believe that they performed very
badly and they could not reciprocate the wins thegeived as a result of the good
performance of their partner. This procedure ditlardy induce guilt but also a feeling of
low self-competence and a feeling of shame. It thas possible that the effects observed
in Experiment 1 and attributed to guilt were intféwe result of feelings of shame and/or
self-incompetence. In line with this concern, tteplication experiment of the guilt
condition confirmed that participants felt highlfags of self-incompetence and shame (see
Appendix 3). In Experiment 2, we thus examined éffects of shame/self-incompetence
by using an induction procedure that specificadlygeted these feelings. Two interesting
results were found. Firstly, when participants &iame and self-incompetence, there was
no other-oriented advantage anymore in the viseedpective-taking task (see Figure 4(a))
nor was there any effect on the prosocial behavineasure (see Figure 5). This indicates
that the effects observed in Experiment 1 were tduguilt rather than to the feelings of
shame and self-incompetence. Secondly, althougmestend self-incompetence did not
make participants more other-oriented, these emstidid nevertheless impact on the
performance on the visual perspective task by ngpliarticipants less able to handle
conflicting perspectives (see Figure 4(b)). Ouwnltssare in line with those of Yang and
colleagues (2010), who found that the participamtthe shame condition were worse in
taking the other person’s perspective than thosténcontrol condition. From our study,
we can conclude in addition that shame (assochattdlow self-competence) affects the
cognitive resources required to inhibit one’s owergpective and not the orientation of
attention to the other person. Shame and self-iped@amce seems thus to affect perspective
taking through a different pathway than guilt.

The depletion of cognitive control resources foamndaong the participants of the shame
condition is probably caused by a combination etdes such as the need suppress their
unpleasant feelings (supported by the action tesiderio avoid and shelter), the disruption
caused by the emotional arousal (supported by thdy tsensations reported), or the
situational appraisals of being incapacitated owgréess usually associated with shame
(Baumeister et al., 1994; Lewis, 1971; Lynd, 19%@icker, Payne, & Morgan, 1983).
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Importantly, in this study we induced shame by mpalating perceived self-competence.
This was done purposely to match the nature ofimauiction procedure in Experiment 1.

However, shame is not always associated or causéekbngs of self-incompetence. It can

also result from moral violations or condemnatidrsn others (Gausel & Leach, 2011)

and a future avenue for research would be to examimether these other forms of shame
affect perspective taking in the same way.

Since high levels of shame were reported in thé gandition, one can wonder whether
there were additive effects of shame and guilthi@ guilt condition. If we compare the
perspective interference cost across the variouslitons of Experiments 1 and 2 (see
Figure 4(b)), it appears that participants in thitgcondition showed the second highest
cost after those in the shame condition, althouwdret was no statistically significant
difference when comparing that cost to the costha anger and control condition. We
could speculate that the effects of shame in tlié gunditions were attenuated because, at
the same time, guilt made participants more othigmted thereby reducing the demands in
self-perspective-taking inhibition. Therefore, taffect of guilt may have been partially
cancelling out the effect of shame.

As for anger, the results of Experiment 1 showexd When participants were induced to
feel anger, they tended to be more self-orientbdwisrg marginally better abilities in
judging their own perspective than their partneperspective. However, this self-
perspective advantage was not significantly difiereo the one found in the control
condition. The effect size of the impact of angerperspective takingd(= 0.35) is small
and clearly inferior to (1) the effect sizes foundhe studies that showed an effect of anger
on cognition as reviewed by Lerner and Tiedens §281in = 0.78, range: 0.47-2.25), (2)
the effect size of the impact of anger on the edifftket sharing in this studg € 0.79) and
(3) the effect size of the impact of guilt and skeaom perspective taking in this study (guilt
in Experiment 1d = 0.71; guilt in Replication experimert:= 0.71; shame in Experiment
2:d = 0.87). Moreover, power analysis indicated thabider for an effect of anger of this
size to be detected (80% chance) as significatitea’5% level, a sample of 260 participants
(122 in the anger condition) would be required,alihis 4 times the average sample size
found in the studies reviewed by Lerner and Tied2086;Mdn = 30, range: 14-85).

This small effect of anger may seem surprising githeat effects of anger on cognition
have been repeatedly found (for a review, see kefn€iedens, 2006). Hence, one may
question whether this small effect originates frorathodological issues such as the level
of intensity of anger induced or the number of ipgrénts. It is important to note that our
participants in the anger condition felt on averag&evel of angerM = 4, on a scale
ranging from 0, meaning “Not at all”, to 6, meanit®rongly”) superior or equal to almost
all the anger induction experiments that have sheffects on cognition as reviewed by
Lerner and Tiedens (2006; after conversion to @ © scaleMdn = 3.09, range: 1.68-5.4).
Moreover, guilt and shame showed effects on petsmetaking despite the fact that they
had comparable levels of intensities (guilt in Bxpent 1:M = 4.8; guilt in Replication
experiment:M = 4.7; shame in Experiment 2 = 3.35) and a similar number of
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participants. It seems thus that anger has a muelies effect on our perspective-taking
task than on other cognitive tasks and tasks measprosocial behaviour and, that anger
has also a much smaller effect on our perspectikigg task than guilt and shame.

Behavioural reactions to anger are known to varsos individuals (Ceulemans,
Kuppens, & Mechelen, 2012; Martin et al., 1999;e8lgerger, Krasner, & Solomon, 1988).
It may thus be that the smaller effect of angewltssfrom a larger inter-individual
variability in the effect of anger on perspectiakihg than what is observed with guilt or
shame. This is, however, not the case either. B8t f the participants in the anger
condition, the difference between the other-pergpe@nd self-perspective trials went in
the direction of a self-perspective advantage. phisentage is similar to the percentage of
participants showing an other-perspective advantagfge guilt conditions of Experiment 1
(70.6%) and the Replication experiment (73%).

Finally, a remaining possibility is that anger d@dfect cognition in several opposing
directions that cancel out each other out in petspmtaking tasks. Since anger and
happiness are known to promote the use of hewistiter than elaborate processing (e.qg.,
Bodenhausen, Sheppard, & Kramer, 1994; Tiedensnfohi 2001), anger should increase
tendencies to use the default egocentric persgectther than engaging in effortful
perspective taking, as it was found for happin€syerse et al., 2008). However, anger
arises from situational appraisals where an exteaggent is blamed and judged as
responsible of an offense (Horberg, Oveis, & Kelt2®11; C. a Smith & Ellsworth, 1985;
Wallbot & Scherer, 1986), which is likely to orieattention towards the person who
caused the anger. As a result, anger may concdiyifanrease reliance on the egocentric
perspective and orient attention towards the pevdom caused the anger, the two effects
cancelling one another out. It would thus be irgéng to test whether anger may further
increase this self-perspective advantage when @ th take the perspective of an
unrelated individual rather than the person whaseduhe anger.

4.2 The effects of emotional state on prosocial
behaviour

In Experiment 1, we found an effect of the emotlostate on participants’ prosocial
behaviours. When feeling anger, participants wess benerous towards their partner than
in the control condition whereas, when feeling guiarticipants were more generous
towards their partner. These findings are in linghwprevious studies showing the
antisocial and prosocial influences of anger anilt,gespectively (e.g., Ketelaar et al.,
2003; Hopfensitz & Reuben, 2009).

It is striking that in Experiment 1 participantg'ogocial behaviour was influenced only
when this behaviour was oriented towards the pevétim whom they socially interacted
and not towards a charity. This finding sugges#t frarticipants’ emotional experience of
anger and guilt conveyed effects that target sjpadly context-relevant agents. This
observation is in line with two other studies (Geycet al., 2012; De Hooge, Nelissen,
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Breugelmans, & Zeelenberg, 2011) which showed plaaticipants in the guilt induction
condition showed higher prosocial tendencies thase in the neutral condition, but only
towards the person(s) towards whom they felt guiltyerestingly, however, guilt-related
prosocial behaviours have been reported also t@narelevant agents, such as charities or
unrelated individuals, but these studies inducetiental emotions (i.e., de-contextualized
emotions such as after autobiographical recakiseding to music, or watching movies),
that is, when guilt was not oriented to one perspecifically (e.g., de Hooge et al., 2007;
Ketelaar et al., 2003; Regan, 1971). Consequeittiseems that integral emotions (i.e.,
contextualized emotions such as in this study)caffeosocial behaviour intarget-specific
way whereas incidental emotions affect prosocibl@®ur in atarget-unspecifiavay.

In Experiment 2, participants in the shame/selbimpetence condition did not differ
from those in the control condition in terms of thember of raffle tickets allocated to
themselves, to their partner, or to the Red Crobss finding suggests that the increased
generosity towards the partner found in the guilbdition was not due to participants’
shame or self-incompetence feelings. The absenedfedt on prosocial behaviour in the
shame condition is in line with the absence of @ffdound in de Hooge and colleagues
(2007) and with the avoidance action tendenciescésed with shame in this study and in
previous studies (Gausel, Leach, Vignoles, & Bro2®12; Keltner, 1996; Lindsay-Hartz,
1984; Scherer & Wallbott, 1994; Tangney et al.,@9More recent findings (De Hooge et
al., 2011; de Hooge, Zeelenberg, & Breugelmans02@ausel et al., 2012; Gausel &
Leach, 2011; Hooge, Breugelmans, Zeelenberg, & Dedgd, 2008; Zaiser & Giner-
Sorolla, 2013), however, suggest that shame camgim both avoidance and approach
behaviours, including prosocial behaviours, in ortte restore the damaged self-image.
Following this logic, shame should have not infloed the raffle tickets sharing in our
study since giving tickets to a partner would nestore the self-image of being
incompetent at the Card Picking Game. Finally,ds lalso been proposed that whether
shame originates from a deviation from moral orspeal standards is also a critical factor
determining the prosocial influence of shame: d'nhpral shame” would lead to prosocial
actions (Allpress, 2011). The fact that all the aha@xpectations were removed from the
induction procedure of Experiment 2 could thus betler reason why shame had no effect
on prosocial behaviour in our study.

5. Conclusion

Guilt and anger are two negative emotions promatiisginct social behaviours (Haidt,
2003, Nesse & Ellsworth, 2006). Here we examineéthr these emotions also influence
how we represent and understand others’ point @ivviPrevious studies found that our
emotional state can make us more or less egocemrie examined this further by
disentangling whether this results from a modulataf our cognitive control abilities
(helping or hindering the inhibition of our own ppective) or whether it results more
directly from a change in how much attention weadke to ourselves and other people.
While anger tended to make participants more s@dfated, guilt feelings clearly boosted
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participants’ ability to take someone’s perspectiye making them more other-oriented.
These two emotions had thus an effect on how #&bterg allocated to oneself and the other
person rather than on the cognitive control abdgitinecessary to inhibit one’s own
perspective. This is however not the only way eamtcan affect perspective taking.
Feelings of shame and self-incompetence diminiglaeticipants’ ability to take someone’s
perspective by reducing their cognitive controlliibs. Our results thus highlight two

different paths by which emotional states can a&fferspective taking. Furthermore, our
results suggest that anger and guilt, but not sharked to self-incompetence, influence
prosocial behaviour, specifically when the recipiehthe action caused the participants’
emotional state.
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6. Appendix 1

6.1 Guilt replication experiment

6.1.1 Method.

Participants.

Eighteen individuals participated in the replicatexperiment, two participants did not
feel guilt following the induction procedure andre¢hus replaced by an additional set of 2
participants who reported guilt feelings (9 female®an age: 21.175, age range: 18-25).
Participants participated in return of a 1/60 cleaticwin 150 euros and were also told that
they would receive an additional monetary compémsatvhich depended upon their
partner’s performance in a card game. The studyapasoved by the ethics committee of
the Psychological Sciences Research Institutesobthiversité catholique de Louvain.

Material and procedure.

The participants followed exactly the same procedig described in Experiment 1 for
the guilt condition except that the confederatedienwas a different person.

6.1.2 Results.

Induction efficacy.

Two participants felt guilt below an intensity of(@n a scale ranging from 0, meaning
“Not at all”, to 6, meaning “Strongly”) and wereuth replaced with an additional set of 2
participants who felt guilt with an intensity ofo2 more.

Participants felt significantly more guil] = 4.722,SD= 1.320, than any other emotion
(all ps < .05), except for attention,(17) = 1.158,p = .263. Participants in the guilt
condition of this experiment felt significantly neoguilt and shameM = 3.611,SD =
2.033, than the participants in the anger conditieapectivelyt (32) = 11.849p < .001,t
(32) = 3.273p=.003, and the control condition(34) = 14.768p < .001,t (32) = 7.370p
<.001, but no more than those in the guilt condiof Experiment 1t (33) < 1,p =.803,t
(32) < 1,p = .803, respectively. Moreover, they perceived tbelwes as less competent
than their partnet,(17) = 18.647p < .001.

Participants felt significantly more body sensasidheart beating faster; tightness in the
chest; lump in the throat; breath changes; burrihgeks; hot flush; perspiring; less
relaxation) and action tendencies (yell, screamswear; disappear or dissolve; being
paralyzed; shelter or protect oneself; less willbagsing, dance, jump, or laugh) than
participants in the control condition of Experimeht indicating that the manipulation
succeeded in inducing emotional “responses”.
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As for the credibility of the experiment, the rafincould go from 0, meaning ‘Not at all
convincing’, to 6, meaning ‘Strongly convincinghdaveraged above 5.10 across all
deceptive components.

In summary, the induction of guilt was overall sessful and was rated as highly
credible.

Visual perspective-taking task.

For the purpose of between-subjects comparisorbanduse the mean ER was below
.10, the ANOVA 2 (Perspective) x 2 (Consistencyswanducted on the IES. The analysis
revealed a significant main effect of Consisteriey], 17) = 41.362MSE = 393,913p <
.001,n,? = .709, a main effect of Perspecti¥e(l, 17) = 9.531MSE= 59,493,p = .007,
N2 = .359, with participants being better in judgiingm their partner's perspective than
their own perspective, but a non-significant Caesisy x Perspective interaction effekt,
(1, 17) < 1L MSE= 190,p = .858,ny2 = .002. This unusual main effect of Perspectsani
line with the effect of guilt found in the guilt ndition of Experiment 1 (see Supplementary
Figure 1). Planned contrasts comparing the othespeetive advantage (i.e., mean IES on
self-perspective trials minus mean IES on otherspegtive trials) of the replication
experiment with the other-perspective advantagthénthree conditions of Experiment 1
revealed no difference with the guilt conditiar{65) < 1,p = .930,d = 0.03, but a higher
other-perspective advantage compared to the cararalition,t (65) = 2.066p = .043,d =
0.71, and anger conditioh(65) = 3.051p = .003,d = 1.08. In sum, the other-perspective
advantage found in the guilt condition of Experim&nvas replicated.
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Supplementary Figure 1 Mean IESs in the visual perspective-taking task aa function of
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7. Supplementary information

7.1 Implementation of the Card Picking Game

Matlab 7.5 (The MathWorks Inc., Natick, MassachissetUSA) with Psychtoolbox
(Brainard, 1997) and Cogent (John Romaya, The \Wiekéc Department of Imaging
Neuroscience, University College London, London, ;UK
http://www.vislab.ucl.ac.uk/Cogent/index.html) wetessed to present the Card Picking
Game. The game interface comprised the monetaeyvwes of each player on the left side.
A red superior panel and a blue inferior panel ldigpd the accumulated money of the
fictive partner and the participant, respectivélynickname chosen by the participant plus
a portrait picture of each player were includedHhair respective panel to insure correct
identification of each monetary reserve. Writteatestnents displayed adjacently to each
player’s portrait described each player’s curresttoa (i.e. “[nickname] is watching” or
“[nickname] is playing”).

The game was divided in 16 rounds where each plalgted 8 rounds successively.
The sequence of events of each trial was as foll&ist a fixation cross appeared for 5-10
s followed by a reminder of each player’s role #mel current round count displayed for 3
s. Then, alongside a 5 s countdown, the two cgsgeared in the centre of the screen side
by side and showed their value for 3 s. Then the ¢ards turned over and remained face
down for 2 s. Then, the two cards started to mawkaossed each other’s path for 8 to 10
s before returning side by side to the centre efdtreen, face down. Then the picture of a
hand appeared on the screen, pointing in the dredf the middle of the screen and
symbolizing the active player’'s hand. Participaetrevasked to press the left or right arrow
on the keyboard to indicate whether they choosdetti@r the right card respectively, and
the pointing hand moved towards the chosen cardlllfji when the pointing hand arrived
in front of the chosen card, the two cards turngdraand showed their value. Before
starting the game, participants played a 2 roundnagp session to become familiar with
the interface and the card shuffling.

7.2 Induction efficacy in Experiments 1 and 2

Table S1. List of items rated in the exit questionnaire

Feelings Body sensations Action tendencies Pergprasals
To what extent did  To what extent did To what extentdid  To what extent...?
you feel ...? you feel ...? you feel the

willingness to...?
Happy, thrilled, Lump in throat Go towards Your partner was
blooming someone/thing fair
Sad, depressed, blue  Heart beating faster Leawé] av Your partner was

nice

Angry, annoyed, Change in Kick, beat, destroy, Yjpantner was
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outraged breathing bite nice competent
during the Card
Picking Game*

Scared, afraid, Chest tightness Yell, scream, swear Were you

frightened competent during
the Card Picking
Game*

Disdainful, scornful Stomach troubles Badmouth

Anxious, tensed, Perspiring Sing, dance, laugh,

nervous jump

Disgusted, repulsed Hot flush Move, twist and turn,

Amused, joyful, Feeling cold, Disappear, dissolve

cheerful shivering

Surprised, stunned, Muscles tensing Cry, sob

astonished

Attentive, Trembling Protect, shelter

concentrating, alert

Ashamed, disgraced, Relaxed Bing paralysed,

humiliated unable to react

Guilty, blameworthy, Boiling

responsible

Feeling hot, cheeks
burning

Note: * Present in the replication experiment argdgiment 2 only.
7.2.1 Experiment 1.

In terms of body sensations, the participants énahger condition felt significantly less
relaxation,t (32) = -3.976,p < .001, and more tension in the muscte@2) = 2.569p =
.015, a lump in the throat(32) = 2.557p = .016, a tightness in the cheisf32) = 2.376p
= .024, and their heart beating faste(32) = 2.101,p = .044, than those in the control
condition. The participants in the guilt conditifait significantly less relaxatiort,(33) = -
4.823,p < .001, and more a lump in the throaf33) = 3.331p = .002, a tightness in the
chest,t (33) = 3.174p = .003, tension in the muscldg33) = 3.047 p = .005, their heart
beating faster (33) = 2.448p = .020, sensations of boiling(33) = 2.315p = .027, and
breath changes$,(33) = 2.197p = .035, than those in the control condition.

In terms of action tendencies, the participantthamanger condition were significantly
less willing to sing, dance, jump, or laugh32) = -3.221p = .003, and to mov&,(32) = -
2.137,p = .040, but more willing to badmouth,(32) = 2.996,p = .005, to go towards
someone or something(32) = 2.806 p = .008, to kick, hit, or destroy,(32) = 2.700p =
.011, to yell, scream, or swedr(32) = 2.273,p = .030, and to feel paralyzet{32) =
2.218,p = .034, than those in the control condition. Thetipg@ants in the guilt condition
were significantly more willing to go towards someoor somethingt (33) = 3.692,p =
.001, and to disappear or dissol¥g(33) = 3.332,p = .002, than those in the control
condition. Altogether, these results suggest that participants in the guilt and anger
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conditions felt a series of body sensations anir&ttendencies to a greater extent than
those in the control condition, which indicatesttttee emotional induction succeeded in
inducing emotional “responses”

7.2.2 Experiment 2.

In terms of body sensations, the participants & thame condition felt significantly
more burning cheeks$(32) = 2.209p = .034, and heat,(32) = 2.607p = .014, than those
in the control condition.

In terms of action tendencies, the participantthhénshame condition were significantly
more willing to avoid or leave,(32) = 3.892p < .001, to shelter or protect oneséff32) =
2.447,p = .020, to yell, scream, or swe&a(32) = 2.235p = .033, than those in the control
condition.

Altogether, these results suggest that the paatitfpin shame condition felt a series of
body sensations and actions tendencies to a greatent than those in the control
condition, which indicates that the emotional intitue succeeded in inducing emotional
“responses”.
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Chapter 4

Narcissists do not lack perspective-
taking abilities

Is narcissism an irremediable curse to interpelsoognition and behaviour? It has been
long supported that reduced empathic and persgetetking abilities in narcissists lie at
the heart of their interpersonal difficulties batfar only the Interpersonal Reactivity Index
(Davis, 1980), a self-report questionnaire, hambeged to support this association. This
study examined narcissists’ actual performance dretzavioural measure of perspective
taking. One-hundred healthy adults completed aaViperspective-taking task along with
self-report questionnaires measuring narcissisnmgpeetive taking, empathy, depression,
anxiety, mood, and machiavellism. We found thaividdials scoring high on narcissism
did not have poorer perspective taking performatian individuals scoring low on
narcissism; they actually prioritized less theioegntric perspective. These results suggest
that narcissists are either genuinely paying mdtenton to others’ views than non-
narcissists or have the ability to be good perspetakers if they are given the appropriate
motives to be so. This reduced egocentrism waserplkained by any measured factors
other than narcissism. Based on these findings,avgie that narcissism has been
negatively associated with self-reported perspedtiking habits because this latter
measure actually captured narcissists’ lack of camah motives in their interpersona
behaviour but not their actual perspective-takibijtées.
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Narcissists do not lack perspective-
taking abilities

Henryk Bukowski, Audrey Courtain, Dana Samson
Institut de recherche en sciences psychologiqueisieisité catholique de Louvain,
Louvain-La-Neuve, Belgium

1. Introduction

A narcissistic person is characterized by inflatsdf-views, disregard for others’
concerns, self-focus, and a strong need for exteseikaffirmation (American Psychiatric
Association, 2000; Emmons, 1987; Morf & Rhodew&f01). These features can be
expressed to various extents, ranging from mildkpressed features in the normal
population to excessively expressed features iresdimical populations. However, even at
the sub-clinical level narcissism is associatedhaitvide range of interpersonal difficulties.
For example, narcissists are less faithful and cittadhin their relationships (Campbell,
Foster, & Finkel, 2002; Finkel, Campbell, Buffaréiumashiro, & Rusbult, 2009), react
more aggressively to rejection or criticism (Bushn§aBaumeister, 1998), are disliked by
their peers (Back et al., 2013), and are moreyikelcommit crimes (Barry, Frick, Adler,
& Grafeman, 2007; Hepper, Hart, Meek, Cisek, & Kieldis, 2014).

Reduced empathic (i.e., failing to share other f@gpeelings) and reduced perspective
taking (i.e., failing to consider and understandeotpeople’s mental states) abilities have
been proposed to lie at the heart of narcissistt€rpersonal difficulties (Hepper, Hart,
Meek, et al., 2014; Morf & Rhodewalt, 2001; P J ¥dat, Grisham, Trotter, & Biderman,
1984; P J Watson & Morris, 1991). This view is sfgly supported by the consistent
finding of a negative association between naraissasd perspective taking and empathy
(Deli¢ et al., 2011; Given-Wilson, Mcllwain, & WarburtoBQ11; Hepper, Hart, Meek, et
al., 2014; Jonason & Krause, 2013; Munro, Bore,aB, 2005; Ritter et al., 2011; Vonk,
Zeigler-hill, Mayhew, & Mercer, 2013; P J Watsonatt 1984; P J Watson, Little, Sawrie,
& Biderman, 1992; P J Watson, Biderman, & Sawr#94 P J Watson & Biderman, 1994;
P J Watson & Morris, 1991). However, all these ®sidised the Interpersonal Reactivity
Index (Davis, 1980), a self-report questionnairgerspective taking and empathic habits
and tendencies rather than actual behavioural pegiace. It is therefore likely that these
studies highlighted narcissists’ lack of motivatiartaking other people’s point of view but
it is unclear whether narcissists have reducedtiabkilto accurately take other people’s
point of view. Following this logic, it is possiblthat narcissists are equally good at
perspective taking than non-narcissists or that tam be equally good if they are given the
right motives. This latter possibility received popt from three recent studies that showed
that narcissists’ interpersonal performances canirbgroved if they are given the
appropriate motives to perform better. More speally, increased empathy was found
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following explicit instruction to imagine what ahatr person is feeling (Hepper, Hart, &
Sedikides, 2014), increased mimicry was found winégracting with a high status person
relatively to low-status person (Ashton-James & dredashka, 2013), and increased
relationship commitment was found following the mping of communal values (e.g.,
caring, helpfulness; Finkel et al., 2009). Thesalifigs suggest therefore that narcissists’
interpersonal abilities are less impaired than ipresly thought. However, no study has yet
tested whether narcissists have poorer, identizalhetter perspective-taking performance
than non-narcissists.

This study aims to investigate the role of narsissbn behavioural performance in a
perspective-taking task and to examine which urideipg mechanism of perspective
taking might be related to narcissism: Do narcisdigve different abilities to inhibit their
interfering egocentric perspective or do they gavelifferent attentional priority to their
egocentric perspective relative to other peopleisjpectives?

Concerning the extent narcissists prioritize theocpssing of their egocentric
perspective, several researchers described natsigs egocentric individuals (Akhtar &
Thomson, 1982; Dimaggio et al., 2002; Westen, 1988yause virtually all studies
converge in pointing that narcissists are partitylaelf-interested and behave as if only
their own person or image matters (e.g., Buss &@hi 1991; for a review, see Morf &
Rhodewalt, 2001). Alternatively, narcissists copldt a high priority to others’ views
because of their chronic need to seek others’ tadter{Buss & Chiodo, 1991; Nathan
DeWall, Buffardi, Bonser, & Keith Campbell, 20119, validate their inflated self-views in
the eyes of others (Morf & Rhodewalt, 2001), ordompare themselves with others
(Campbell, Reeder, Sedikides, & Elliot, 2000). Niody has yet objectively measured this
dimension underpinning perspective taking.

As for the ability to inhibit a conflicting perspae, to this date, only one study has
looked at the role of narcissism in individuals'ilies to inhibit interfering stimuli and
reported no relation between narcissism and regponigbition (Unsworth et al., 2009).
However, given that narcissism is often associat@ proneness to shame and shame
feelings (Gramzow & Tangney, 1992; P.J. Watson ki@n, & Morris, 1996; Wright,
O’Leary, & Balkin, 1989) and that previous studiesve showed a negative impact of
shame on perspective taking (Yang et al., 201@),raore specifically a negative impact on
handling conflicting perspectives (cf. ChapteriBjs possible that narcissists have reduced
abilities to handle their conflicting egocentricgeectives.

In order to test whether narcissists have reducadpgctive-taking abilities and to
explore which specific mechanisms underpinning pee8ve taking may be affected, one-
hundred participants were enrolled to completesaali perspective-taking task (Samson et
al., 2010). The task chosen was specifically desigto separately assess behavioural
performance in terms of handling conflicting pergpes and in terms of the relative
priority given to the egocentric perspective oveother person’s perspective. In addition,
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participants completed questionnaires measurearafssism, empathy, perspective taking,
mood, machiavellism, anxiety, and depression.

2. Method

2.1 Participants

One-hundred healthy adults (31 females, mean a@e522 age range: 19-26)
participated in the study in return of 10 eurosni@graphic information of 4 participants
was not recorded due to a technical failure. Thelystwas approved by the ethics
committee of the Psychological Sciences Researstitute of the Université catholique de
Louvain.

2.2 Stimuli and Procedure

After completing the consent forms, participantsnpteted the Positive and Negative
Affects Scale (PANAS; D. Watson & Clark, 1988) &sass their initial mood state. Then,
they read the instructions related to a visual gpeatve-taking (VPT) task designed by
Samson et al. (2010) and completed the task. Befmiag debriefed, participants
completed four questionnaires: the Narcissistics®wality Inventory (NPI; Raskin &
Terry, 1988), the Interpersonal Reactivity IndeRI(IDavis, 1980), the Mach-1V inventory
(Christie & Geis, 1970), the State and Trait Anxiatventory (STAI; Spielberger, 1983),
and the Beck Depression Inventory (BDI; Beck, 196dh)ich assess narcissism, empathic
and perspective-taking habits, machiavellism, agx@&nd depression, respectively.

The PANAS is a self-report questionnaire using @ob intensity scale ranging from
“Not at all or very slightly” to “Strongly” on 10 gsitively and 10 negatively valenced
emotional states (D. Watson & Clark, 1988). Théahemotional state of participants was
assessed because it has been shown to influenbeebgtathy and perspective taking
(Converse et al., 2008; Singer et al., 2006; Yara).2010).

Narcissism was assessed with the NPI questionmaiits classic form with 40 items
(Raskin & Terry, 1988) on which participants hadate their extent of agreement on a 7-
point Likert scale ranging from “Strongly disagrde”Strongly agree”. Scores on the NPI
have consistently been negatively associated witpa¢hy and perspective taking (e.g.,
Deli¢ et al., 2011; Hepper, Hart, Meek, et al., 2014a%on & Krause, 2013; P J Watson et
al., 1984).

Empathy and perspective taking were assessed athRil (Davis, 1983), a self-report
questionnaire composed of 28 statements about pleegonal experiences and habits in
social and emotional situations on which partictpamad to rate their extent of agreement
on a 5-point Likert scale ranging from “Stronghsagree” to “Strongly agree”. The IRl is
divided in 4 subscales: perspective taking, fantasy self-absorption in fictions), empathic
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concern, and personal distress. The perspectivegtadnd empathic concerns subscales
reflect respectively cognitive and affective empathbits.

The MACH-IV (Christie & Geis, 1970) is a self-repajuestionnaire using a 7-point
Likert scale ranging from “Totally disagree” to lRuagree” on 20 different beliefs and
habits statements. Machiavellism as a personatity was assessed because it has been
negatively associated with the Empathy Quotient £AChamorro-Premuzic, 2010), a self-
report questionnaire measure of empathy (Baron-€&hé/heelwright, 2004) and because
machiavellism has been linked to narcissism (Pgulhus & Williams, 2002; Wai &
Tiliopoulos, 2012) .

The STAI (Spielberger, 1983) is a self-report goestaire using a 4-point frequency
scale ranging from “Almost never” to “Almost alwdysn 20 trait-related and 20 state-
related statements. Anxiety as personality trait arstate was assessed because it has been
previously negatively associated with empathy (Bag Oathout, 1992; Deardorff,
Kendall, Finch Jr, & Sitarz, 1977; Negd, MallanL&p, 2011).

The BDI (Beck, 1961) is a self-report questionnaivataining 21 series of 4 statements
among which participants must choose the one quoreling to their state in the past few
weeks. Depression was assessed because a fewsstadeereported impaired empathy and
perspective taking among clinically depressed iiddials (Kerr, 2003; Lee, Harkness,
Sabbagh, & Jacobson, 2005; Y. Wang, Chen, Zhu, &ngVa2008; Wolkenstein,
Schénenberg, Schirm, & Hautzinger, 2011).

The VPT task (Samson et al., 2010) is a behaviom@sure of perspective-taking
performance measured through mental chronometnyicpants were instructed to make
judgments from either their own or someone elséssal perspective in situations where
both perspectives are either conflicting or coesistMore specifically, they were asked to
judge whether a number prompt (ranging from 0 tandjches the number of discs visible
from the prompted perspective, which could be eittieeir own perspective (self-
perspective condition) or the perspective of thespe in the room (other-perspective
condition). The other person and the participantddsee either the same number of discs
(consistent condition) or a different number ofcdiginconsistent condition). Each trial was
a sequence of a fixation cross, a 500 ms blanlesg¢i@ perspective prompt (‘SHE'/'HIM’
or 'YOU’), a 500 ms blank screen, a number pron@#i/@/3), and a picture of a lateral
view of a room in which a person was posited indéetre facing the left or the right wall
with O to 3 red discs on it. The person in the eeof the room was an avatar of the same
gender as the participant. The number prompt condtth or mismatch the number of red
discs visible from the prompted perspective. Pigicts had to press the upward arrow
when the number prompt matched or the downwardwarden the number prompt
mismatched. A feedback was presented after eapbnes indicating whether the response
was correct (‘(CORRECT’ or ‘INCORRECT’) or when 200@s has elapsed (‘NO
RESPONSE’). The perspective to adopt was manipdilate that the participant had to
adopt equally often their own perspective or thatans perspective (self-perspective vs.



What influences perspective taking?

other-perspective conditions). The consistency betwperspectives was manipulated so
that the participant and the avatar were seeinglgoften either the same visual content
or a different visual content (consistent vs. irgistent perspectives conditions).
Perspective and Consistency were orthogonally nodetigd, forming 4 experimental
conditions for statistical analyses. The task idelli a total of 128 trials, evenly spread
across experimental conditions and divided intol@&ks of 52 trials plus a set of 26
practice trials. Trials within each block were meed in a randomized order. To avoid
anticipatory responses, 18 filler trials were imtdd. Reaction times and errors were
collected but only matching trials were taken iat@ount for the analyses because the task
difficulty between conditions was unbalanced in masching trials (for details, see the
original study by Samson and colleagues, 2010).

The experiment was run on a Pentium 4 computer illY-inch monitor. The visual
perspective-taking (VPT) task was programmed onriE® software (version 2.0,
Psychology Software Tools) and all the questiomsaivere presented via online forms
implemented with Google Drive.

2.3 Data analyses

In order to insure that statistical conditions wenet to investigate inter-individual
differences in terms of narcissism, we inspecteddistribution of participants’ score on
the NPI-40 questionnaire (see Figure 1) and ndtetl $cores were normally distributed
(Shapiro-Wilk:p = 0.988). In addition, the scale was highly rdia#0 itemsp = .91). To
test the effect of narcissism on perspective-talpegformance, we split our sample of
participants into high and low narcissism groups=(M9 vs. 50) based on the median NPI
score Mdn = 146). The NPI data of one participant was last d technical failure and was
thus not included in analyses.
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Score on Narcissistic Personality Inventory
Figure 1. Histogram of participants’ scores on the Narctgsi®ersonality Inventory (Raskin &
Terry, 1988) split into low and high narcissismtjzpants.

3. Results

3.1 Narcissism and perspective-taking performance

Trials on which participants responded beyond fahdard deviations above or below
the mean for each condition (1.08 % of all datajenexcluded from statistical analyses.
The results are presented separately for readnioest(RT) and error rates (ER). The RT
data of one participant was lost due to a techri&hilre.

A 2 x 2 x 2 ANOVA was conducted on the RT and ERhwthe Consistency between
the two perspectives (consistent vs. inconsisterdpectives) and the Perspective to judge
(self- vs. other-perspective) as within-subjectalales, and NPI (low NPI vs. high NPI) as
a between-subjects variable.

3.1.1 Reaction times.

The ANOVA on RT revealed a significant main effedt ConsistencyF (1, 96) =
136.199,MSE = 604,284 p < .001,n,2 = .587, a significant main effect of Perspective,
(1, 96) = 10.409MSE = 50,833,p = .002,n,2 = .098, and a significant Consistency x
Perspective interaction effedt, (1, 96) = 33.172MSE = 165,042,p < .001,n,? = .257.
These results replicate all the effects found adhiginal study (Samson et al., 2010) and
show that the task was properly completed.
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Of particular interest to the current study werg affects of narcissism (see Figures 2
and 3). There was no main effect of NPI(1, 96) < 1, MSE = 5,68 = .787 1,2 = .001,
nor any significant interaction with NPI (NPl x Gastency:F (1, 96) < 1, MSE = 1p =
.990,nm,? = .001; NPI x Perspective, (1, 96) < 1, MSE = 4,714 = .328,n,? = .010, see
Figure 2; NPI x Consistency x Perspectite(1, 96) < 1, MSE = 4,434 = .348,n? =
.009).
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Figure 2. Mean RTs (left panel) and ERs (right panel) in vimual perspective-taking task as a
function of the Perspective, Consistency, and Nsigis (NPI) conditions. Error bars represent 95%
confidence intervals.

3.1.2 Error rates.

Response omissions due to the timeout proceduB®@® ms) were counted as errors.
The ANOVA on ER revealed a significant main effe€tConsistency, F (1, 97) = 60.677,
MSE = .432, p < .001yp? = .385, a significant main effect of Perspective(1, 97) =
13.063, MSE = .078, p < .004p2 = .119, and a significant Consistency x Perspect
interaction effect, F (1, 97) = 7.136, MSE = .046= .009,np2 = .069. These results
replicated all the effects found in the originaldst by Samson et al. (2010) and show that
the task was properly completed.

Regarding the effects of narcissism (see Figuréh2ye was no main effect of NFH,
(1, 97) < 1, MSE = .008 = .476,n,2 = .005, but the NPI x Perspective interaction was
significant,F (1, 97) = 6.334, MSE = .038,= .013,n,2 = .061. The NPI x Consistency and
NPI x Consistency x Perspective interactions wearesignificant,F (1, 97) < 1, MSE =
.001,p=.977n,2 = .001F (1, 97) <1, MSE = .00% = .583 1,2 = .003, respectively.

To explore the Perspective x NPI interaction effaet conducted separate paired-t tests
for each NPI group to test the effect of PerspectiVhere was a significant effect of
Perspective in the Low NPI group(49) = 3.389p < .001,d = 0.54, with 5% less errors
when Low NPI individuals made judgments about thegjocentric relative to the other
person’s perspective, but no significant Perspeatifect in the High NP1 group(48) < 1,
p=.363,d = 0.13. In order to compare the Perspective effactoss the two NPI groups, a
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t-test for independent samples was conducted opétepective differences (i.e., mean ER
of self-perspective trials minus mean ER of otherspective trials) with the NPl as a
between-subjects variable (see Figure 3). A pasiperspective difference indicated an
advantage in judging the avatar’s perspective vaweee negative difference indicated an
advantage in judging one’s own perspective. Paditis of the Low NPI group had a
significantly lower mean perspective differenté= -4.75%,SD = 8.75, than those in the
High NPI condition,M = -0.85%,SD = 6.48,t (97) = 2.517,p = .013,d = 0.51. These
results indicate therefore that the participant® whored highly in narcissism were less
egocentric than those who had a low score of reistis(see Figure 2).
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Figure 3. Performance advantage on self-perspective trigds other-perspective trials in the visual
perspective-taking task on RTs (left panel) and ERgt panel) as a function of the Narcissism
group. Error bars represent 95% confidence intsrval

3.2 Correlations

As we were also interested in inspecting (1) whethe association between narcissism
and perspective-taking performance was explainedthgr measured variables and (2)
whether we would find again a negative associabietween narcissism and self-reported
cognitive and affective empathy, we ran correlalcmalyses between participants scores
of empathy and perspective taking (as measurechéyperspective-taking and empathic
concern subscales of the IRl and the VPT task) thieit scores of narcissism (NPI),
machiavellism (Mach-IV), depression (BDI), anxii$TAl), positive affects (PA), and
negative affects (NA).



What influences perspective taking?

Table 1. Correlations between the visual perspective-taking scores and the NPI as
well as other trait and state measures.

N =99 NPl IRI-PT IRI-EC Mach-IV BDI STAI PA NA

Egocentric advantage (ER)214* -,159 ,101 -,050 ,041 ,060 ,00117
Egocentric advantage (RP,066 ,100 ,126  -,058 ,030 -,054  ,09a42
IRI-PT -125 1 A91%* - 282*% - 260** -,310** -,04 -,089
IRI-EC -,246* 491* 1 -,420** -062 ,051 ,077,028

Note: NPI = Narcissistic Personality Inventory, 4RT and IRI-EC = Perspective-Taking and Empathic
Concern subscales of the Interpersonal Reactiuitigx, BDI = Beck Depression Inventory, STAI = State
and Trait Anxiety Inventory, PA = Positive AffectSA = Negative Affects, * 9 < .05, ** =p < .01.

The participants’ performance advantage in takimgrt egocentric perspective over
another person’s perspective was significantly tiegly associated with the NPI score but
was not significantly associated with any othersgiegnaire measures, which suggests that
there is a linear relationship between narcissisioh perspective-taking performance that
could not be accounted for by other factors (sgergi4).

The participants’ scores on the perspective-takind empathic concern subscales of
the IRl were negatively associated with NPI scotms, this association was significant
only for empathic concern, which replicates presistudies that consistently reported this
negative relationship when using self-reports @frgday life habits.
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Figure 4. Performance advantage in self-perspective tria¢s other-perspective trials in the visual
perspective-taking task on ERs as a function ofstte¥es on the Narcissistic Personality Inventory
guestionnaire (NPI; Raskin & Terry, 1988).
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4. Discussion

Even in the normal population, narcissism has bassociated with interpersonal
difficulties. Because self-reported empathic angspective-taking habits were consistently
negatively associated with narcissism, narcissisificulties in understanding and
predicting other people’s mental states may lighatheart of their interpersonal difficulties.
However, a recent study (Hepper, Hart, & Sedikid2814) provided evidence that
narcissists have trahility to be as empathic as non-narcissists if explidgitbtructed to be
so. The current study aimed to test whether nastishiave lower perspective-taking
abilities than non-narcissists while measuring ehipaand perspective-taking habits. We
found that participants scoring high on narcissigd not lower perspective-taking abilities
than non-narcissistic participants and were actualés egocentric in their performance
when judging what another person sees. This redagedentrism was not explained by
any other measured factor than narcissism. Setfrte empathic habits and, to a lesser
extent, perspective-taking habits, were nevertkefegjatively associated with narcissism.
The implications of these findings for understagdithe effects of narcissism on
perspective taking are discussed in turns.

We found that individuals scoring high on narcigsisad not poorer perspective-taking
performances than individuals scoring low on naisis. This finding strongly supports the
idea that narcissists have the ability to be adguerspective-takers as other individuals
and is in line with recent findings that narcissistave the ability to express as much
empathy (Hepper, Hart, & Sedikides, 2014), commitimi@ their relationship (Ashton-
James & Levordashka, 2013) and mimicry behaviounk@t et al., 2009) as non-
narcissists. However, our finding seems to condtaitie behavioural results of Vonk and
colleagues (2013) who reported a negative assogiagtween narcissism and social causal
reasoning and theory of mind (i.e., the abilityrtgoute mental states to others; Premack &
Woodruff, 1978). This inconsistency is however @boly explained by the fact that their
measures did not entirely overlap with perspectakeng performance. Their scoring
method of social causal reasoning included criteriglevant to perspective taking (i.e.,
descriptiveness of reasoning and immediacy of ddastors) and they used the Read the
Mind in the Eyes Test (Baron-Cohen, Wheelwright|,Hiaste, & Plumb, 2001) which taps
more onto facial expression recognition and doe$ @atail discrepant self-other
perspectives.

Individuals scoring high on narcissism were notyamhimpaired in perspective taking
but they were actualljess egocentric than individuals scoring low on naiisissin the
sense that they gave less priority to the procgssinvhat they saw over what other person
saw. Individuals from the general population angoréed as egocentrically biased in all
perspective-taking tasks (e.g., Epley et al., 200sar et al., 2000; A. D. R. Surtees &
Apperly, 2012), including in the VPT task (cf. Clap5). Hence, observing an absence of
egocentric bias in a substantial sample of paditip (N = 49) is an unusual finding. We
interpret this finding as resulting from eitherusitional or dispositional motivational
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factors specifically relevant to the narcissistergonality. The situational interpretation is
that situational factors increased narcissists’ ivatibns to perform well on the
perspective-taking task. This interpretation iseesgly in line with three studies that
showed superior performance among narcissists iyt under conditions where motives
for performing better were provided. More specificaincreased empathy was found
following explicit instruction to imagine what amar person is feeling (Hepper, Hart, &
Sedikides, 2014), increased mimicry was found winégracting with a high status person
(Ashton-James & Levordashka, 2013), and increaskdionship commitment was found
following the presence of communal goals (e.g.incarhelpfulness) in the partner or the
priming of communal values (Finkel et al., 2009w$, it seems that narcissists can have
good interpersonal performances if they are giviea tight motives. Following this
interpretation, narcissists may be particularly iraied to self-enhance by succeeding the
task at hand or to self-present positively to tkpegimenter. In line with this interpretation,
narcissists outperformed non-narcissists in the Y&k only in terms of accuracy possibly
because feedbacks on the accuracy of the partisipasponse were given after each trial.

The dispositional interpretation is that narcissiserformed less egocentrically because
they are genuinely motivated to pay attention themt. Congruently, narcissists are
characterised for their chronic need to seek ttentbn of others (Buss & Chiodo, 1991;
Nathan DeWall et al., 2011), for externally validgt their inflated self-views (Morf &
Rhodewalt, 2001), and for comparing themselves witters (Campbell et al., 2000). To
fulfil these goals narcissists may therefore payaraitention to others than non-narcissists
despite these goals are self-interested. Thisrlabasibility would be in line with our
finding that individuals induced in a state of gyilior to completing the VPT task also
gave a higher priority to another person’s perspedhan to their own perspective (cf.
Chapter 3) despite the fact that guilt is consideas a self-interested and self-centred
emotion (lyer et al., 2003; Tracy & Robins, 2003).

Although we found a positive association betweercisgism and perspective-taking
performance, empathy and perspective taking hatle been negatively associated with
narcissism. These negative associations have bemsistently reported with self-report
questionnaire measures (Redit al., 2011; Given-Wilson et al., 2011; HeppeaytiMeek,
et al., 2014; Jonason & Krause, 2013; Munro et24105; Ritter et al., 2011; Vonk et al.,
2013; P J Watson et al., 1994, 1984, 1992; P Jda&sBiderman, 1994; P J Watson &
Morris, 1991) but less so with behavioural measykspper, Hart, & Sedikides, 2014;
Vonk et al., 2013). One explanation reconcilingstheonflicting findings is that the IRI,
the self-report questionnaire used so far, andb#teavioural measures do not assess the
same facet of perspective taking. The IRl assgssespective taking by scoring agreements
on statements such as “If I'm sure I'm right absmnething, | don't waste much time
listening to other people's arguments.”, “I trjaok at everybody's side of a disagreement
before | make a decision”, and “I sometimes tryuederstand my friends better by
imagining how things look from their perspectivéis thus implicitly assumed that people
take other people’s perspective because they tamgt athers rather than for self-interested
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motives such as to manipulate others or to sekgnepositively. Consequently, the IRI
assess to what extent narcissists adhere to conmmahsges (e.g., caring, nurturance,
warmth) whereas behavioural measures are more likedssess actual abilities. Because it
is well evidenced that narcissists adhere to agergtiues (e.g., independence, ambition,
assertiveness) rather than communal values (Caimplosison, Goheen, Lakey, & Kernis,
2007; Campbell, Rudich, & Sedikides, 2002; Morf,r#th, & Torchetti, 2011), it is not
surprising that narcissists reported fewer perspetaking habits if these habits are framed
with communal values such as caring, equity, openme friendliness. Interestingly, the
sole study (Wai & Tiliopoulos, 2012) that reported positive association between
narcissism and perspective taking as measuredghras self-report questionnaire is the
only study that did not use the IRI but a perspeetaking subscale of the Empathy
Quotient (Baron-Cohen & Wheelwright, 2004; Lawren&bhaw, Baker, Baron-Cohen, &
David, 2004). The items on this subscale are framedrms of abilities rather than habits
and are not framed with communal values (e.g.,nil good at predicting what someone
will do.” or “I can easily work out what anotherrgen might want to talk about.”).

5. Conclusion

Is narcissism an irremediable curse to interpelsoognition and behaviour? While it
has been long supported that reduced empathic a@mdpertive-taking abilities in
narcissists lie at the heard of their interpersodifficulties, this study showed that
narcissists do not have poorer perspective-takiegfopnances than non-narcissists.
Moreover, we found that narcissists prioritizedittegocentric perspective over another
person’s perspective to a lesser extent than norissésts, which suggests that narcissists
are either genuinely paying more attention to ctheiews than non-narcissists or have the
ability to be good perspective-takers if they areeg the appropriate motives to be so.
Finally, we argued that the repeatedly reportedatieg association between narcissism and
perspective taking measured by a self-report quassire reflects narcissists’ lack of
prosocial and communal motives in their interpeasdmehaviour rather than a lack of
interpersonal abilities.
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Chapter 5

Beyond good versus poor perspective-
takers: A two-dimensional approach to
characterize perspective-taking
performance

An individual's ability to take other people’s ppestive is usually graded along a or
dimensional continuum that allows characterizingliiiduals either as good or po
perspective-takers. This study tested whether -inttividual differences in perspectiv
taking could be explained with two underpinning dirsions: The ability to handle th
conflict between our egocentric perspective andth@roperson’s perspective and t
relative priority given during processing to theoeegntric perspective versus anotk
person’s perspective. We conducted cluster analyse®46 participants who completed
visual perspective-taking task assessing performamt these two dimensions. Inte
individual differences were best reduced by forminglusters, or profiles, of perspectiv
takers. This partition reflected a high heteroggnalong both dimensions. In additio
deconstructing the traditional one-dimensional mea®f perspective-taking performan
in two independent dimensions allowed to almospldrithe explanatory power ¢
perspective-taking performance in predicting panots’ self-reported everyday lif
perspective-taking tendencies. Altogether, congidethe priority given to the egocentr
perspective versus another person’s perspective m@xential source of variability allow
forming, in combination with the ability to handleonflicting perspectives, a twg
dimensional space that enriches our understandirihpeointer-individual differences i
perspective taking.
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Beyond good versus poor perspective-
takers: A two-dimensional approach to
characterize perspective-taking
performance

Henryk Bukowski, Dana Samson
Institut de recherche en sciences psychologiqueiselsité catholique de Louvain,
Louvain-La-Neuve, Belgium

1. Introduction

Adults are not all equally good at taking someolse’s perspective, that is to say, at
inferring what another person is thinking, wantargeeling. This ability is also referred to
as Theory of Mind or cognitive empathy (to distirgjufrom affective empathy which
consists in sharing another person’s emotional rempee (Premack & Woodruff, 1978;
Preston & de Waal, 2002). Differences in perspeetaking skills among healthy adults
have often been measured in relation to enduringrait-like, characteristics and have
always been captured through a single score ofppetive taking. For example, higher
perspective-taking scores have been associated higter self-esteem (Davis, 1983),
better executive control (Brown-Schmidt, 2009; Wawg 2013), higher proneness to guilt
(Joireman, 2004; Leith & Baumeister, 1998), betiegotiation performance (Galinsky,
Maddux, et al., 2008), and higher propensity tayifee (Rizkalla et al., 2008), whereas
lower perspective-taking scores have been assdoidth higher proneness to anger (Mohr
et al., 2007), higher dispositional hostility (Loacet al., 2003; Richardson et al., 1994),
narcissism (Deli et al., 2011; Hepper, Hart, & Sedikides, 2014)¢iaodominance
orientation (Pratto et al., 1994), alexithymia (@Glvgrg et al., 2010; Wastell & Taylor,
2002), or schizotypy (Langdon & Coltheart, 199902p In all these studies and in the
study of perspective taking among healthy adultgeneral, it is implicitly assumed that
individuals differ along ane-dimensionakcale ranging from poor to good perspective-
taking skills.

It is increasingly recognised, however, that pecipe taking is not a unitary construct.
Individuals’ perspective-taking skills may thus yalong more than one dimension. We
focus here on two dimensions directly linked toreat views of the cognitive processes
underlying perspective taking. The first dimensisiprobably the one that has been most
studied so far and refers to the ability to haratieflicting perspectives. During our social
interactions, we often hold a different view tottlod others. Considering other people’s
point of view therefore often requires to suppiiessrferences from our own point of view
(Birch & Bloom, 2004; Epley et al., 2004; Leslieetan, & Polizzi, 2005; Perner & Lang,
1999; Royzman et al., 2003), a computation thathaight to be achieved by domain
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general executive processes (Birch & Bloom, 20@klie et al., 2005; Qureshi et al., 2010;
Wardlow, 2013). Accordingly, it has been shown tpatspective-taking performance
decreases when individuals perform concurrentlgsk tapping onto executive processes
(T. P. German & Hehman, 2006; Lin et al., 2010; kMew& de Villiers, 2007; Qureshi et
al., 2010). Furthermore, it has been shown, botbhitdren and adults, that perspective
taking performance varies from one individual tother depending on the individual’s
performance in working memory and inhibitory cohtasks (Bernstein, Atance, Meltzoff,
& Loftus, 2013; Carlson, Moses, & Claxton, 2004ri€an, Moses, & Hix, 1998; Carlson
& Moses, 2001; Devine & Hughes, 2014; Fizke et 2014; Frye, Zelazo, & Palfai, 1995;
Hughes & Ensor, 2007; Lin et al., 2010; Nilsen &@am, 2009; Sabbagh et al., 2006;
Wardlow, 2013). The ability to handle conflictingrspectives is thus one dimension along
which individuals differ and which may determinalividuals’ overall perspective taking
abilities. However, this may not be the sole dinems

Another dimension along which individuals’ perspeettaking skills may vary relates
to the relative priority that is given to our ownipt of view compared to other people’s
point of view during social interactions or when whink about others. It is often
considered that our own perspective is more salieat example, it is well known that
objects associated with the self are preferred Berg1992), better attended to (Bargh,
1982; Sui, He, & Humphreys, 2012) and better renmaredb (Cunningham, Turk,
Macdonald, & Macrae, 2008; Rogers, Kuiper, & Kirk&B77). Several models also posit
that we use our own point of view as anchoring paimd then adjusted it when we think
about other people’s point of view (Epley et abD02; Gilovich & Savitsky, 1999). This
explains why it can be so difficult to inhibit osedbwn conflicting perspective to consider
other people’s point of view and why, both in child and adult, egocentric biases are so
prevalent in perspective taking tasks (Birch & Blga2004; A. D. R. Surtees & Apperly,
2012).

Recent findings show, however, that the self-pertipe is not necessarily more salient
or getting in the way when children or adults watrhinteract with other people. For
example, there is accumulating evidence showing #ideast in some circumstances, we
spontaneously track other people’s mental statels aa their beliefs (Kovacs et al., 2010;
Schneider, Nott, et al., 2014; van der Wel et2014) or their visual experiences (Samson
et al., 2010; Santiesteban et al., 2013) even wiese mental states conflict with our own
mental states. Such spontaneous tracking has bead fo be maintained when individuals
perform a concurrent effortful task (Qureshi et 2D10), suggesting that attention can be
drawn effortlessly to other people’s mental stafidee relative salience of one’s own and
someone else’s perspective can thus be variabfe tnoe context to another but maybe
also, in the same context, vary from one individisalanother. Individual differences in
perspective taking may therefore also be explaingdrms of the priority that is given to
the self-perspective relative to the other-perspect

In order to test the hypothesis that inter-indiddwariability in perspective-taking
performance can be better explained along two déines, namely the ability to handle
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conflicting perspectives and the relative priogtyen to the self- and the other-perspective,
rather than one dimension, we used a visual peiigspeeking (VPT) task developed by
Samson and colleagues (2010). The task measurdsll&PT, which is the ability to infer
which objects someone else can or cannot see fitrast to level 2 VPT that allows to
infer that an object may have a different appeadacsomeone else; Flavell et al., 1981).
In daily life, this basic form of VPT often servas basis for more sophisticated inferences
since what someone else is looking at gives usubggbrmation about what that person
wants, knows, thinks or talks about. Variability performance on this VPT task is thus
relevant for everyday life perspective taking.

More concretely, in the VPT task (see Figure 1)fippants are shown a person in a
room who is facing one of the lateral walls. Redisdare pinned on one or the two lateral
walls. On some trials, some of the dots are ndbleisto the person in the room, which
means that the person in the room does not sesatine amount of dots as participants
(inconsistent perspectives condition). On othexgriall dots are visible to the person in the
room, which means that participants and the otlsgn see the same amount of dots
(consistent perspectives condition). Participames asked either to judge the number of
dots that they can see (self-perspective judgnentey are asked to judge the number of
dots the person in the room can see (other-peigpdcidgment). This task allows us to
extract a classic measure of perspective takingnehathe performance in taking another
person’s perspective that is inconsistent withegocentric perspective. This first measure
corresponds to participants’ performance in theetierspective/inconsistent perspectives
condition (see the dotted rectangle in Figure 1)orddver, given the orthogonal
manipulation of, on the one hand, the consistericpasticipants’ perspective with the
perspective of the person in the room and, on therchand, the perspective to judge, we
can separately measure (1) the ability to handidlicing perspectives by comparing the
performance on trials where the perspectives a@nsistent with the performance on trials
where the perspectives are consistent, irrespeofitiee perspective that participants have
to judge (Consistency index) and (2) the relatiadieace of the self- and the other-
perspective during judgments by comparing the perémce on trials where participants
have to judge the other-perspective with the paréarce where participants have to judge
the self-perspective irrespective of the level afnftict between the perspectives
(Perspective index).
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Figure 1. Examples of trials used in the VPT task in théfedint experimental conditions.
Participants were asked to judge whether the numbampt (ranging from 0 to 3) matched the
number of discs visible from the prompted perspectivhich could be either their own perspective
(self-perspective condition) or the perspectivéhefperson in the room (other-perspective condition
The other person and the participants could seereihe same number of discs (consistent condition)
or a different number of discs (inconsistent cdndjt The classic one-dimensional measure of
perspective taking is the ability to inhibit ouroegntric perspective to correctly consider the othe
person’s differing perspective, which was capturece by the performance in the other-perspective /
inconsistent-perspectives condition (dotted redgngThe two hypothesized dimensions, the
handling of conflicting perspectives and the rektipriority given to the self- versus other-
perspective were measured by comparing performanceconsistent and consistent perspectives
trials (Consistency index) and on other- and sel§pective trials (Perspective index), respectively.

Based on these measures, we ran two separater dnstgses that determine whether
individuals can be partitioned in statisticallytdist groups of perspective-takers. The first
analysis was based on the one-dimensional measle tive second analysis was based on
the two-dimensional measures. Depending on the aumbsubgroups obtained and how
they differ from each other, we can determine hoanyndimensions are needed to
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distinguish the different groups of perspectiveetak and whether considering the
Consistency and Perspective measures separatedg giv more information about the
origin of the inter-individual variability than nghg on a single and classic perspective
taking measure. Participants also filled a selbreggl questionnaire assessing perspective-
taking skills so that we could also assess thenéxte which the different clusters were
useful in predicting everyday life perspective takskills.

For the single dimension cluster analysis, two onites were possible: the cluster
analysis could result either in one group, mearthad there were not enough individual
differences to distinguish individuals in distirgtbups (see Figure 2(a)), or several groups.
This latter result would indicate that significantlividual differences exist in our sample.
However, these subgroups would be only distinglikhaalong a one-dimensional
continuum, where some individuals could be clasdifas good perspective-takers and
some others as poor perspective-takers (Figurg)2 (b

If there is enough individual variability with thene-dimensional measure in our
sample, we can then test whether these individiferences can be decomposed in distinct
sources of variability, that is to say, in distimtimensions along which individuals vary.
For the two-dimensional cluster analysis, threeoumes were possible.

One possible outcome is that the different grouppesspective-takers can be fully
distinguished along only one of the two measur&®diluced in the analyses, which would
indicate that one of our measures does not redleiiinension on which individuals vary. If
this result is found, we would not be in a positiondemonstrate that a two-dimensional
assessment is more informative than a one-dimeals@ssessment. Given the evidence
reviewed earlier, if only one of the two measuraptares individual variability, it would
most likely be the measure of Consistency whicts tap individuals’ ability to handle
conflicting perspectives (see Figure 2(c)).

A second possibility is that the different group$ perspective-takers can be
distinguished along both measures but in a higinhjiar fashion. For example, individuals
with a high or low Consistency index would havespectively, a high or low Perspective
index. This high interdependence between the twexas would indicate that the different
groups can actually be fully distinguished with yordne of the indexes or another
dimension that summarizes the two indexes (seer&igfd)). Following such outcome, we
would again be unable to demonstrate that a twecedgional assessment is more
informative than a one-dimensional assessment.

Finally, the third possibility is that the differiegroups of perspective-takers can be best
distinguished when the two indexes are used (sgerd-i2(e)). This would indicate that
each index captures a unique extent of individaalability and that their combination can
form a meaningful two-dimensional space which piesgia better and richer assessment of
inter-individual variability in perspective-takimgerformance.
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(a) Homogeneous . el
(b) Low C&P’,
—— Poor | Good —» - A
High P
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Figure 2. Five hypothetical outcomes regarding individuafgrtition in distinct groups of
perspective-takers and the minimum number of dim@ssneeded to distinguish them. Individuals
could form (a) a homogeneous group or several grabgt are distinguishable according to (b) the
only one dimension considered, (c) only one oftthe dimensions considered, (d) a single dimension
unspecific to any of the two dimensions, (e) twmelnsions. Black and grey arrows represent the
hypothetical dimensions necessary and unnecessapectively, to distinguish the different groups
of perspective-takers. C = Consistency index, P spetive index.

In order to run reliable cluster analyses, we ndealéarge sample of participants who
had completed the VPT task. To this end, we meripeddata sets from 6 different
experiments to form a sample of 346 participant® \ai completed the VPT task (see
Table 1). These experiments were presented in w@ last chapters (except the
experiments 4 and 5 that are briefly presentedha Appendix B) and thus included
conditions in which emotional states (guilt, angsname, sadness and happiness) were
induced. A few studies have started to highligkg tinpact of emotions on perspective-
taking performance (Converse et al.,, 2008; Yanglgt2010). The inclusion of these
conditions thus reflects a natural source of vdlitghin perspective taking that individuals
can encounter over the course of a single day.

2. Method

2.1 Participants

We merged the data from 3 studies conducted imes@arch group totalising 6
experiments with a sample size of 346 healthy iiddils (59% females, mean age: 21.5,
age range: 18-33). The characteristics of the éxets are summarized in Table 1. All
volunteers participated in return of course cregiit8 to 16 euros. Approximately half of
the participants (N = 164) were in an emotion irtduccondition. All experiments were
conducted at the Université catholique de Louvaith were approved by the ethics
committee of the Psychological Sciences Reseastfiute.
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Table 1. Description of the merged data set

Exp | Conditions (N) %F M Age Reference
1 Guilt (17), Anger (16), Control (17) 529 215 dpiter 3

2 Guilt (18) 50,0 21,2 Chapter 3
3 Shame (17), Control (17) 55,9 21,0 Chapter 3
4 Sadness (19), Happiness (22), Control (21) 67,0,42  Appendix B
5 Sadness (30), Happiness (29), Control (29) 87,552  Appendix B
6 Control (93) 32,3 225 Chapter 4

2.2 Instruments
2.2.1 Visual perspective-taking task.

Perspective-taking performance was measured by/fie task (Samson et al., 2010).
Participants saw the picture of a room with a humardel positioned in the centre and
with red discs pinned one or both side walls (siegié 1).The human model was shown
sideways facing either the right or the left waltior to the presentation of the visual scene,
a perspective prompt indicating which perspectivéake (“YOU” or “SHE"/“HE") and a
number prompt (ranging from 0 to 3) indicating antner of discs to verify were presented.
Participants were asked to judge whether the numpimnpt matched the number of discs
visible from either the participant's perspectisel{-perspective condition) or from the
human model’'s perspective (other-perspective cmmjitby pressing the upward arrow
(yes) or downward arrow key (no). For example, ratfee prompts “HE” and “2”,
participants had to judge whether the model coeld svo discs in front of him. The
number of discs visible could be different betwdbe two perspectives (inconsistent
perspectives condition) or identical for both pexdives (consistent perspectives
condition). Directly after the participant’s respen a feedback “Correct”, “Incorrect”, or
“No response” was presented. A “No response” feeklbmas presented after 2 s had
elapsed without a response from the participanbrErand reaction times were collected.
The task was run with the same timing of eventisidlse original study (see Samson et al.,
2010, for a detailed description of the task) bithvi-prime (Psychology Software Tools,
Pittsburgh, PA, USA).

In Experiments 1, 2 and 3, like in the original ai#igm, there were 24 matching trials
and 24 mismatching trials in each of the 4 expentaleconditions (2 (Perspective: self vs.
other) x 2 (Consistency: consistent vs. inconstytein addition, 16 filler trials were
included to avoid anticipatory responses (see tiginal study for details). Furthermore,
because mismatching trials in the consistent camddisplayed number prompts irrelevant
for any perspective and therefore were particuladgy to process, mismatching trials were
unbalanced in terms of performance difficulty congghto matching trials and were thus
not analysed. The task included a total of 234stidévided into 4 blocks of 52 trials plus a
set of 26 practice trials. Trials within each blogkre presented in a randomized order. In
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the Experiments 4, 5, and 6, we used a shortenesioweof the VPT task, with 2 blocks
instead of 4, with which the findings of the origirparadigm were replicated, suggesting
that the shorter version was suited as well to omea¥PT performance. The human model
was a female confederate student in Experiment 4n@ 3, and a gender congruent human
avatar in Experiments 4, 5, and 6.

2.2.2 Dispositional perspective taking.

We measured self-reported perspective-taking @silitith the Interpersonal Reactivity
Index (IRI; Davis, 1980), a questionnaire measugagticipants’ agreement on a 5-point
Likert scale with 28 statements about their halbigdiefs, and experiences in various social
and emotional situations. The IRI is divided inubscales: perspective taking, fantasy (i.e.
self-absorption in fictions), empathic concern, gueisonal distress. For example, one of
the seven items of the perspective-taking substates “| sometimes try to understand my
friends better by imagining how things look fromeith perspective.”. As we were
specifically interested in measuring perspectivént we only analysed the score on the
perspective-taking subscale, labelled PT-IRI scatgch could go from 0 to 28. The IRI
was completed prior the emotion induction (whemahgas one) by all participants, except
the participants of Experiment 4 who did not cortwléhe IRI and one participant of
Experiment 6 whose data was lost due to a techiri@hire. Overall, 283 participants
completed the IRI.

2.3 Data analyses
2.3.1 Indexes computation.

In order to obtain normalized measures of one-dsiwral and two-dimensional
measures of perspective taking, we calculated xest the Inc-Other index, the
Perspective index, and the Consistency index. TleeOther index is a one-dimensional
measure of, literally, the ability to consider amatperson’s differing perspective, while the
Consistency and the Perspective indexes measurealtiidy to handle conflicting
perspectives and the relative salience of the selfsus the other person’s perspective,
respectively. To calculate these indexes, we fimnputed participants’ reaction times
(RT) for correct responses and error rates (ER)erVPT task. To obtain a unique measure
of performance (that cancels any potential speedracy trade-off; Townsend & Ashby,
1978) for each index, we transformed RTs and ERvarse efficiency scores (IES; mean
RT divided by the proportion of correct responses).

The Inc-Other index was calculated from particisatES in the other-perspective /
inconsistent perspectives condition of the VPT t@sle the dotted rectangle in Figure 1),
with a higher value indicating lower (one-dimensifnperspective-taking performance.
The Consistency index calculated from the subtaabf participants’ IES in the consistent
perspectives condition from their IES in the indetent perspectives condition, with a
higher value indicating more difficulties in hamdli conflicting perspective. The
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Perspective index calculated from the subtractiénparticipants’ IES in the other-

perspective condition from their IES in the selfqmective condition, with a positive value
indicating better performance in taking the otherspn’s perspective than the self-
perspective. Finally, to normalize the 3 indexestdrms of unspecific global response
speed, each index was divided by the participagitbal IES (i.e., with all 4 conditions

merged).

2.3.2 Cluster analyses.

In order to examine individual differences in pe&sve taking, we ran two two-steps
cluster analyses: the first with the single indéxyerspective taking (the Inc-Other index)
and the second with the Consistency and the Pdigpdandexes. Clustering consists in
partitioning objects (here individuals) into groutigt minimize within-group variability
and maximize between-groups variability. Since thisltivariate technique clusters
individuals according to the source variables fdicl the highest variability is observed,
we can then examine the dimensions that are negessaxplain performance variability.
In other words, this technique combines the adw@#af other structural techniques (e.g.,
principal component analysis, factor analysis) seaged for dimension reduction and those
of functional techniques (e.g., multivariate regies, discriminant analysis) best suited to
describe how these dimensions relate to the sowGables (or predictors). The two-step
technique consists in first forming small sub-cdustof individuals to reduce the size of the
matrix and then progressively merging them follogvin hierarchical clustering algorithm.
We chose this two-step technique because it offees advantage that no arbitrary
prescribed number of clusters is needed. The selg@rtition is the one that minimizes the
Bayesian information criterion, a widely used stital index for model selection that
measures the efficiency of a model in predicting diata while penalizing the complexity
of the model (Fraley & Raftery, 1998; Schwarz, 1978

2.3.3 Regression analyses.

In order to examine whether self-reported abilitieseveryday life activities can be
better explained by a one-dimensional measure ediwensional measures, we compared
two regressions analyses on the PT-IRI scores: W@tte Inc-Other index and gender for
predictors, and the other with gender and the Gtersty and the Perspective indexes as
predictors.

2.3.4 Tests of independence.

We investigated whether the different profiles efgpective-takers obtained through
the two-dimensional cluster analysis were equalltributed across (1) the different
profiles obtained through the one-dimensional eluahalysis and (2) the different emotion
induction conditions (control, guilt, sadness, shalmppiness, and anger). To do so, we
ran two chi-square tests of independence betweeiwt-dimensional cluster membership
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and either the one-dimensional membership or theotiem induction condition
membership.

3. Results

3.1 One-dimensional cluster analysis.

The cluster analysis showed a 4-group partitioretbas 346 participants (see Table 2
for group centroid characteristics). This partitiatiows to distinguish individuals only
along a one-dimensional continuum on which thealigs are characterized by either good
(N = 92), average (N = 177), poor (N = 70), andyvpoor (N = 7) perspective-taking
performance (see Figure 3(b)).



What influences perspective taking?

1004 Perspective-takers

Good

8,0 Average
= Poor

6,0 = Very poor

Frequency

4,0

2,07

0,0 T T T
75 1,00 1,25 1,50 1,75 2,00 2,25 2,50

Difficulty to take another person's conflicting perspective (Inc-Other index)

4 Perspective-takers

407 © Flexible

N .
ol Altercentric A

A Non-flexible A
301 x Egocentric A
,257

.20

,057

,007

Difficulty to handle conflicting perspectives
(Consistency index)
X
X
X

-,057

I I I I I I 1 I I I
-.30 -25 -20 -15 -,10 -,05 ,00 ,05 10 15 .20

Relative priority given to the egocentric (left) versus other person's (right) perspective
(Perspective index)

Figure 3. Upper panel: One-dimensional clustering of pgréints’ difficulty in considering another
person’s differing perspective (Inc-Other index)ower panel: Two-dimensional clustering of
participants’ perspective-taking performance based their difficulty in handling conflicting
perspectives (Consistency index) and the prioritaegito the other person’s perspective versus the
self-perspective (Perspective index).

3.2 Two-dimensional cluster analysis.

The cluster analysis showed a 4-group partitioretbam 346 participants (see Table 2
for group centroid characteristics and Figure 3tif@r distribution of individuals according
to the two dimensions). We can note that if we @ersonly the Consistency index, only
two of the 4 groups can be distinguished. These dreaps are characterized by having
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either high or low values on the Consistency indexich indicates that the two groups had
particularly high or low difficulties in handlingoaflicting perspectives. We labelled these
two groups as “non-flexible” and “flexible” perspgre-takers, respectively. Critically, the
two remaining groups are distinguished only alohg Perspective index. They are
characterized by having either highly negative ighly positive values on the Perspective
index, which indicates that the two groups gavenisi to either the self- or the other-
perspective, respectively. We labelled these twaugs as “egocentric” and “altercentric”
perspective-takers, respectively. This result shéwsthe first time that there is a large
amount of individual variability regarding the rile priority given to the egocentric
versus the other people’s perspectiand that the priority is not given to the self-
perspective in all individuals (20% show even taeerse). It is important to note however
that, overall, individuals have a negative Perspedhdex M = -.0161,SD = .067), which
means that, in line with most perspective-takingdis, they are significantly better at
taking their egocentric perspective over anothes@®s perspective, (345) = 4.443p <
.001?

Table 2. Description of the two cluster partitions based first on participants’ difficulty
in considering another person’s differing perspective (Inc-Other) and, secondly, on
both the difficulty in handling conflicting perspectives (Consistency) and the priority

given to the other person’s perspective relative to the self-perspective (Perspective).

Source variables Inc-Other

Cluster # 1 2 3 4

Label Average Good Poor Very poor
N (% total) 177 (51.2%) 92 (26.6%) 70 (20.2%) 002)
Female % 71.4% 62.9% 56.5% 58.2%
Inc-OtherM (SD) 1.153 (.055) 0.999 (.057) 1.367 (.885) 1.9656)28
Source variables Consistency Perspective

Cluster # 1 2 3 4

Label Flexible Non-flexible Altercentric Egocentric
N (% total) 139 (40.2%) 75 (21.7%) 69 (19.9%) 68.220)
Female % 55.4% 62.7% 59.4% 61.9%
Consistency (SD) .046 (.034) .164 (.045) .069 (.034) .122 (.032)
PerspectivéM (SD) -.026 (.032) -.005 (.042) .073 (.036) -.105 (.)p48
Inc-OtherM (SD) 1.12 (.076) 1.228 (.164) 1.006 (.078) 1.399 ()212

3 We found the same 4-group partition varying orhi@bnsistency and Perspective indexes when we ran
the two-step cluster analysis on the participanit® were not in an emotion induction condition (see
Appendix 1) or when we entered participants’ inderé performance on the 4 experimental conditions
(other/inconsistent, other/consistent, self/incstasit, self/consistent) of the VPT task as souec@bles.

4 We found the same egocentric advantage when takingaccount only the participants who were not in
an emotion induction conditiol = -.025,SD=.065,t (176) = 5.069p < .001.
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3.3 Predicting self-reported everyday life perspective-
taking habits with a one-dimensional versus two-
dimensional measures.

The regression analysis showed that the genderagicipants did not significantly
predict their PT-IRI score$, = .020,t (282) < 1,p = .736, whereas their Inc-Other index
marginally predicted their PT-IRI scords,= -.107,t (282) = 1.803p = .073. Together,
these variables explained a non-significant praporof the variance? = .012,F (2, 283)
= 1.718,p = .181. In contrast, the combination of the Caersisy and the Perspective
indexes while controlling for gender explained gnificant proportion of the variance? =
.034,F (2, 283) = 3.286p = .021. Participants’ PT-IRI scores were not digantly
predicted by participants’ gendd¥,= .035,t (282) < 1,p = .560, nor their Consistency
index, B = .026,t (282) < 1,p = .672. Participants’ Perspective index, however,
significantly predicted participants’ PT-IRI scor@s= .186,t (282) = 3.107p = .002° In
other words, the higher priority that individualavg to the other person’s perspective
compared to their own perspective in the VPT tagkniicantly predicted higher
perspective-taking scores on the IRI questionn@ee also Figure 4 for a comparison of
perspective-taking scores across the 4 profilgsea$pective-takers). Thus, deconstructing
the one-dimensional measure into two independentenisions allowed isolating a
dimension that is more predictive of real-life garstive-taking habits than the traditional
measure. Furthermore, entering the two dimensisrseparate predictors had almost thrice
the explanatory power of the one-dimensional madgiredict self-reported perspective-
taking habits.

® Entering the Perspective index x Consistency inidéaraction did not change the results (Mod®@l=
.035,F (2, 283) = 2.549p = .040; Gender = .035,t (282) < 1,p = .562; Consistency indef: = .043,t
(282) < 1,p = .521; Perspective indef:= .178,t (282) = 2.904p = .004; Consistency index x Perspective
index:p =.041t (282) < 1p = .548).
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Figure 4. Perspective-taking scores measured by the IRItignesire in function of the groups of
perspective takers. Error bars represent 95% cemdiel interval.
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3.4 Comparison of the one-dimensional profiles and
the two-dimensional profiles.

The Pearson’s chi-square analysis revealed a higjlyificant rejection of the null
hypothesis of independence between the one-dimamaisi¢good’ to ‘very poor’
perspective-takers) and two-dimensional partiti@isparticipants,y?(9, N = 346) =
260.680,p < 0.001. When plotting how each profile of pergpeetakers of the one-
dimensional partition is distributed across eactfiler of perspective-takers of the two-
dimensional partition (see Figure 5) we can notat thhe 2 partitions do not overlap.
Instead, we can see that the ‘good’ perspectivertabrofile can be broken down into
individuals who either have low difficulties in hdlmg conflicting perspectives or
prioritize the other person’s perspective over #wf-perspective. As for the ‘poor’
perspective-takers, they can be broken down intlividuals who either have high
difficulties in handling conflicting perspectives prioritize their egocentric perspective
over the other person’s perspective.
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Figure 5. Distribution of the each profile of perspectiwdkérs between the two-dimensional and one-
dimensional partition.

3.5 Distribution of profiles across emotion induction
conditions.

The Pearson’s chi-square analysis revealed a higjlyificant rejection of the null
hypothesis of independence in the distribution adheprofile of perspective-takers across
the different emotion induction conditiong(15, N = 345) = 47.066p < 0.001, which
suggests that participants’ perspective-taking ggerénce can be highly influenced by
transient factors such as their emotional state Esgure 6). For example, while a sixth of
the 177 participants included in a control conditivas classified as non-flexible or
altercentric perspective-takers, twice this proportwas found in the guilt and shame
conditions, respectively (cf. Chapter 3).
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Figure 6. Distribution of the two-dimensional profiles ofngpective-takers within the emotion
induction conditions.

4. Discussion

An individual’'s performance on a perspective-takiagk is usually graded along a one-
dimensional continuum spanning from poor to goocspective-taking ability. This study
showed, however, that inter-individual variabiltgken from a sample of 346 individuals
could be better captured by taking into account tlumensions: the ability to handle
conflicting perspectives and the relative priotityat is given to the egocentric perspective
versus other people’s perspectives. These two dilmes were not redundant in explaining
inter-individual variability because individualsud score high or low on one dimension
but not the other and, because the cluster divisiotained by taking into account two
dimensions did not overlap with the cluster diwisiobtained with a classic one-
dimensional perspective taking measure. Furthermeee found that deconstructing the
perspective-taking performance into two independimiensions allowed to better predict
individuals’ self-reported perspective-taking habih daily life (as assessed with IRI
guestionnaire). This increased (almost tripled)dmté&ve power came from the fact that,
amongst the two dimensions, the relative priofiigttis given to the self- versus the other-
perspective had a strong predictive power. Thidifig supports therefore that assessing the
two dimensions separately allows testing and capueffects that may have been not
captured with a one-dimensional measure of PT padace.

Participants’ partition in two opposite groups netjag their ability to handle
conflicting perspectives clearly indicates thatréhexists a large amount of individual
variability on this dimension. Many studies havghtighted the role of domain general
executive abilities in the ability to overcome tanflict between the egocentric perspective
and another person’s perspective (Carlson et @042Qureshi et al., 2010). For example,
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young children or adults with frontal brain damaggve poor performance on classic
perspective-taking tasks but reducing the level aunflict between perspectives
significantly increases their level of performariépperly, Samson, Chiavarino, Bickerton,
& Humphreys, 2007; Apperly, Samson, & HumphreysQ®0Carlson et al., 2002, 1998;
Samson et al., 2005). Thus, given the known inmtdividual variability observed on

measures of domain general executive abilities at surprising to have found that the
ability to handle conflicting perspectives is onémeénsion that explains individual

differences in perspective-taking performance.

However, individuals’ performance on executive taglannot entirely predict their
performance on perspective-taking tasks (e.g.,sGarl& Moses, 2001; Perner & Lang,
1999) and several studies in infants suggest thit possible to correctly infer another
person’s conflicting perspective despite a reduatgitity to handle conflicting perspectives
(Kovécs et al., 2010; Onishi & Baillargeon, 2005d&n et al., 2007; Surian et al., 2007).
This is why we expected that at least an additigii@lension must underpin perspective-
taking performance.

Among the four groups of perspective-takers we iobth only two could be
distinguished in terms of difficulty in handling riticting perspectives. The two other
groups could be distinguished when another dimengias considered: the priority given
to the egocentric perspective relatively to otheogde’'s perspective during processing.
This means that there was enough variability altdng dimension to form two opposite
groups of perspective-takers. A fifth of our papants were characterized by a higher
priority given to the other person’s perspectivanthheir egocentric perspective. This
finding qualifies the widespread view that the esjgdc perspective is always prioritized,
accessed first, and used as an anchoring poimgperspective taking (Birch & Bloom,
2004; Epley et al., 2004; Gilovich & Savitsky, 19%daget & Inhelder, 1948; Ross et al.,
1977), as for some individuals this was not theecdsis finding is however consistent
with recent studies showing that, in some situati@mother person’s perspective receives
at least as much attention as the egocentric petrgpeFor example, holding a conflicting
egocentric perspective did not prevent adults fepontaneously tracking other people’s
mental states (Kovacs et al., 2010; Samson et28l0; Santiesteban et al., 2013;
Schneider, Nott, et al., 2014; van der Wel et 2014), even when they concurrently
performed an effortful executive task (Qureshi ket 2010). Furthermore, some studies
have shown that in the absence of conflict betwssspectives adults judged faster what
another person saw than what they saw from thaicemric perspective (Qureshi et al.,
2010; Ramsey et al., 2013; Samson et al., 201QjeS&ban et al., 2013; A. D. R. Surtees
& Apperly, 2012). Together, these studies sugdeat the egocentric perspective is not
always as prioritized as usually assumed. In thidys we show for the first time that the
extent of this prioritization differs across indivials and therefore that prioritizing our
egocentric perspective should not be consideredussversal characteristic.

Together, the 4 groups, or profiles, of perspeetakers seem to reflect a high
heterogeneity in the adult population where indiild with poor conflict handling skills
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and high egocentrism would have been otherwise edengto a single group of “poor”
perspective-takers, and individuals with a higlerantrism and good conflict handling
skills would have been merged into the “good” pecdive-takers group (see Figure 4).
Therefore, considering the priority given to theoegntric perspective versus the other
person’s perspective as a potential source of iditiaallows to form, in combination with
the ability to handle conflicting perspectiveswatdimensional space that leads to a richer
understanding of the underpinning causes of indaidlifferences in perspective taking.

We found that self-reported perspective-taking émikes in daily life were better
predicted when using the two dimensions than usheg one-dimensional measure of
perspective-taking performance. Interestingly, pective-taking tendencies were
significantly predicted by participants’ priorityvgn to the egocentric perspective relative
to the other person’s perspective but not by tipeirformances in handling conflicting
perspectives. In addition, the participants chargdd for highly prioritizing the self (i.e.,
egocentric group) were those who reported signifigdess perspective-taking tendencies
in their everyday life than all other groups of gpective-takers (see Figure 4). This finding
is consistent with the fact that the IRl questidmaneasures only participants’ willingness
to take other people’s perspective and thus captorativational factors that are likely to
determine their level of egocentrism but not theore domain-general conflict handling
performance (cf. Chapter 4). Importantly, the féitat only one dimension predicted
perspective-taking tendencies does not indicate dha dimension is enough to predict
individual differences in perspective taking; theedictive value of the ability to handle
conflicting perspectives has been largely docuntentden the ability rather than the
motivation to take someone else’s perspective waasaored (e.g., Carlson et al., 2004; Lin
et al., 2010; Wardlow, 2013). Because the perspedttiking subscale of the IRl (Davis,
1980) is geared towards the motivational aspetts, possible that the Consistency index
would be associated with scores on a real-life-regdbrt measure of perspective taking if
we had used another questionnaire, more gearedrdoaetual abilities, such as the
cognitive empathy subscale of the Empathy Quo{iBaton-Cohen & Wheelwright, 2004;
Lawrence et al., 2004). In other words, there igloabt that successful perspective taking
in real life also depends on the ability to handbeflicting perspectives and so that the two
dimensions are necessary. People have differenwlkdge and experiences of the world
and therefore we must very often decentre from pn@potent vision of the world to
correctly understand how others see the world.

Across the variety of emotion induction conditiquarticipants were allocated to, we
found very different proportions of egocentric, eatentric, non-flexible, and flexible
perspective-takers. For example, we found a twighdr proportion of altercentric and
non-flexible perspective-takers in the guilt ancrsle induction conditions, respectively,
than in the control conditions. This finding suggehat our emotional state may affect our
perspective-taking performance, which goes in lvith the findings of Converse et al.
(2008) and Yang et al. (2010) who reported a bei@finfluence of sadness and guilt and a
detrimental influence of shame and happiness. Becawr emotions change over the
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course of a single day, this finding highlights ihgortance of considering perspective
taking as a dynamic ability rather than a traiglikr static, characteristic.

All our findings are based on a single task thahsoees level 1 VPT. This basic form
of VPT has been proposed to be achieved via theuatation of the other person’s line of
sight and is considered as a building block of Theaf Mind development (Kessler &
Rutherford, 2010; Michelon & Zacks, 2006; A. D. &urtees et al., 2013). However, one
can wonder whether our findings generalize to ttiemnforms of perspective taking (e.g.,
when beliefs or desires must be inferred) presergal life and in other perspective-taking
tasks.

A first argument in favour of generalizability tisat the same egocentric bias and the
same relation to executive processes are foungseerbal (auditory and visual) and non-
verbal (visual and tactile) perspective-taking taskat require to infer other people’s
intentions (Keysar, 1994), knowledge (Camerer ¢t1889), beliefs (Carlson et al., 1998;
T. P. German & Hehman, 2006; Newton & de Villie2807), visual experiences (Keysar et
al., 2000; Lin et al., 2010; Qureshi et al., 20H))d emotions (Gilovich et al., 1998; Silani,
Lamm, Ruff, & Singer, 2013). This suggests thatsame cognitive processes are involved
irrespectively of the type of perspective-takingktaised, including in level 1 VPT tasks.

Secondly, we found that participants’ relative ptiogiven to the self- versus other-
perspective significantly predicted participantselfseports of perspective-taking
tendencies in their everyday life; which suggedtat tthis new dimension we have
highlighted reflects to some extent a real-lifeefaaf perspective taking. It seems therefore
reasonable to think that, although based on a meadua simple form of perspective-
taking, our findings generalize to perspective rigkin real life and as studied on other
tasks.

This study aimed to show the extent of potentialiviidual variability within a
relatively homogeneous population (i.e., universgiudents) across diverse emotion
conditions (see Figure 3) and control conditiorese(Supplementary Figure 1). For this
reason, our sample of participants is not, and mea®r meant to be, representative of the
general population. Nevertheless, because the agengopulation is much more
heterogeneous, more inter-individual differencegénspective taking are expected in this
population. We are therefore confident that the-tivoensional variability we reported
here generalizes to the general population.

5. Conclusion

It is widely assumed that relying on our egocerpecspective is a universal prepotent
tendency when inferring other people’s mental staighich led researchers to view
perspective taking as resulting from the singlditgttio suppress or correct this egocentric
tendency (Birch & Bloom, 2004; Epley et al., 20Q4slie et al., 2005; Perner & Lang,
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1999). This assumption is in line with the currassessment of perspective taking along a
one-dimensional continuum spanning from poor todgperspective-taking performance.

We analysed the perspective-taking performance4éf I®althy adults on a task that
separately assessed the relative priority giventh® processing of the egocentric
perspective versus the other person’s perspeatidehee ability to handle conflicts between
perspectives. We found a high heterogeneity alath factors that gave a richer account
of the source of inter-individual differences thagsing a one-dimensional continuum.
Perspective-takers that would classically be charaed as “good” perspective-takers
were either individuals who efficiently handled #ans or those who strongly prioritized
the other person’s perspective over their own patsge. On the other hand, perspective-
takers that would classically be characterizedpa®t” perspective-takers were individuals
who had more difficulties in handling conflictingerspectives or those who strongly
prioritized their egocentric perspective. Furtherejowhile both the ability to handle
conflicting perspectives and the priority given ttte self versus others explained the
variability on the perspective taking task, onlye thatter significantly predicted self-
reported everyday life perspective taking abilifjhis study paves the way for a
multidimensional approach in the study of interhidiual differences in perspective
taking.
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Supplementary Figure 1 Two-dimensional clustering of participants allech to the control
conditions only based on their difficulty in harmdjiconflicting perspectives (Consistency index) and
their attentional priority given to the other perso perspective versus the self-perspective
(Perspective index).
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Summary, discussion, & conclusion

1. Summary

This thesis aimed to challenge two traditional apghes in the study of perspective
taking (PT) in healthy adults. The first traditib@g@proach consists in considering PT as a
static, or trait-like, ability and assessing it agh, that is, as if transient factors do not
significantly affect PT performance. The secondditranal approach consists in
considering PT as a one-dimensional construct asdsaing it as such, that is, on a one-
dimensional scale on which individual variabilityreduced to a poor-to-good performance
continuum.

The empirical evidence reported in this thesievedld us to make the following
observations:

= PTis a dynamic ability in the sense that PT penforce is not stable over time;
Transient factors can significantly influence penfance.

= PT is a multidimensional construct that is undempihby at least two dimensions: the
ability to handle conflicting perspectives and takative attentional priority given to
the processing of the egocentric perspective dwerltercentric perspective.

These two observations are now discussed in turn.

1.1 Perspective taking is a dynamic ability

In Chapter 1 we have seen that because adulthoodnisidered as the end point of
Theory of Mind (ToM) and PT development, it was liily assumed that adults should
be flawless perspective-takers. Although adult Bffggmance was early on considered to
reflect the adults’ tendency to engage in PT rathan their actual abilities, PT tendencies
were nevertheless studied almost exclusively incthrext of inter-individual differences
studies or as an independent variable manipul&tedigh explicit instructions to engage in
PT. Hence, PT was studied as a stable charaatesfséidult personality.

A few recent studies from psycholinguistics havevem however that situational
manipulations such as increasing the salience fofrimation pertaining to the egocentric
perspective can significantly influence PT perfonece (Kaland et al., 2011; Lane et al.,
2006; Lane & Liersch, 2012). In Chapter 2, as wmeal to explain why what another
person is looking at interferes more strongly vaith judgement of what we see in the VPT
task than in the gaze cueing paradigm, we invastigthe role of three situational factors
that could account for this difference of interface. In Experiment 1 we tested whether the
visual stimuli of the VPT task, through their paietly different visual salience, may have
boosted the interference but this was not the dasExperiment 2 we tested whether the
higher task complexity of the VPT task, by slowithgwn the processing of what we see,
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may have boosted the interference but this wasthetcase either. In Experiment 3 we
hypothesized that the PT instructions made therqibeson’s gaze more task-relevant and
thus more salient, which may have boosted theferemce. To test this hypothesis without
introducing PT instructions, we forced participatdspay attention at the location of the
other person. Manipulating the attentional deploytrgtrongly boosted the interference
both in the VPT and gaze cueing tasks. These fiysdguggest that situational factors, such
as when the salience is increased or when atteigtideployed at the location of another
person, can strongly influence our sensitivitytte visual perspective of other people.

Besides long lasting factors that are present amlparticular situations, two recent
studies have shown that PT performance was signific and differently affected by the
specific emotional state healthy adults were temtl induced in (Converse et al., 2008;
Yang et al., 2010). In Chapter 3, we looked atithgact of transiently induced feelings of
guilt, anger, and shame on PT. In Experiment Lovad that participants induced in a state
of guilt were better at judging what another perseas than at judging what they see for
themselves. This other-centred advantage was notlfamong those induced in a state of
anger or in a neutral state. As we replicated ¢fffiect of guilt on perspective taking, we
also found that high levels of self-incompetencd ahame were concomitant with guilt
feelings, which prevented us from determining whfekling actually drove the other-
centred effect. In Experiment 2 we induced onllifgss of shame and self-incompetence
and found a completely different effect: The paptnts of the shame condition had lower
PT performances than those in the control conditiothe sense that they were less able to
judge what they or the other person sees when ifigalvcontents differed between
perspectives. These findings provided strong ewdethat transient factors such as our
emotional state can significantly influence PT parfance.

Finally, numerous studies have highlighted thatdah be manipulated by explicitly
asking adults to imagine the other person’'s petspe@s their objective of the task
(Dovidio et al., 2004; Ku et al., 2010), which segts that motivational factors could also
affect PT performance. In Chapter 4, we have shdhat, although narcissism is
consistently negatively associated with PT haligscissists had higher PT performances
than non-narcissists. Based on this finding, wei@dghat, among narcissists, motivational
factors such as goals of caring about others alfigtiskancement are likely to reduce and
increase PT habits and performances, respectively.

Altogether, in Chapters 1, 2, 3, and 4 we havellggted the role of transient factors in
influencing PT performance, which supports the vibat PT is not static but dynamic.

1.2 Perspective taking is a multidimensional ability

We have seen in Chapter 1 that the most famousdimuénsional model of PT was
developed to explain PT development and includedra mechanism allowing to impute
increasingly richer mental states and a selecti@thanism allowing to select non-
egocentric mental states to impute (Leslie et24lQ4; Leslie, 1987). Given that in adults
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the core mechanism is supposed to be full-fledBa@dperformance is widely considered as
resulting solely from the ability to put aside whed¢ see, know, feel, or believe from our
egocentric perspective (Epley et al., 2004; Gilbwé Savitsky, 1999; Tamir & Mitchell,
2010). The ability to put aside our conflicting egatric perspective has been found to be
strongly underpinned by domain-general executivetrob abilities and inhibitory control

in particular (Brown-Schmidt, 2009; Lin et al., ZMWardlow, 2013). However, this one-
dimensional view of PT is based on the assumpti@t bur egocentric perspective is
always the most salient, accessible, or prioritizedrce of information when inferring
what other people are thinking or experiencing. dRéstudies have however designed PT
tasks in which the other person’s perspective sdetnebe sufficiently salient to be
computed despite holding a conflicting egocentrgzspective and despite receiving no
instruction to compute it (Kovacs et al., 2010; Samet al., 2010; Schneider, Nott, et al.,
2014; van der Wel et al., 2014). As it seems thatdgocentric perspective is not always
the most prioritized perspective during PT, it seemlevant to assess the extent one
prioritizes his egocentric perspective over otheople’s perspectives along with the ability
to handle our conflicting egocentric perspectivaves potential dimensions underpinning
PT performance.

In this thesis, we assessed PT performance withvitheal perspective-taking (VPT)
task designed by Samson et al. (2010), which allawseparately assess the ability to
handle conflicts between perspectives and theivelattentional priority given to the
processing of the egocentric perspective over angibrson’s perspective. In Chapter 3, as
we looked at the impact of guilt, anger, and shamé>T, we replicated a previous study
(Yang et al., 2010) showing that guilt and sham&reéase and reduce PT performance,
respectively. Most importantly, we showed that skaspecifically affected conflict-
handling performance whereas guilt specificallyeeféd the relative priority given to the
egocentric versus altercentric perspective. Thisbnfys support therefore that these two
dimensions are functionally relevant in explainirayv emotions affect PT performance.

In Chapter 4, we were interested in assessing hangigsism affects PT performance.
Because narcissists are prototypically describededfscentred individuals and no study
ever reported an association between conflict iagdind narcissism, we used the VPT
task instead of a more traditional one-dimensionabsure of PT to test this hypothesis.
We found no impact of narcissism on conflict hangllperformance but noted a specific
impact on the relative self-other perspective jifjofThis finding supports therefore that
assessing the two dimensions separately allowingeahd capturing effects that may have
been not captured with a one-dimensional measuprd gferformance.

In Chapter 5, we tested the specific hypothesis thare exists a significant and
independent amount of inter-individual variabilign both dimensions. To test this
hypothesis, we inspected how a large number ofqgizaints who completed the VPT task
would cluster following an algorithm aiming to meize the explanation of PT inter-
individual variability. We found that participantgere clustered in 4 groups of perspective-
takers, two were characterized for being eithetipdarly good or particularly poor at
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handling conflicting perspectives, and two wererahterized for particularly prioritizing
either their egocentric perspective or the othesq@s perspective. These results suggest
therefore that the assessment of inter-individuiergnces on PT performances (which
was traditionally scoring performance on a one-disienal poor-to-good performance
continuum) should be scaled up in a two-dimensigpake defined by the ability to handle
conflicting perspectives and the relative self-othmerspective priority. In addition,
assessing the two dimensions separately allowetinfijna significant predictive effect of
the relative self-other perspective priority onfseported everyday life perspective-takings
habits that could not be captured with the one-dsienal measure of PT performance.

Altogether, we repeatedly demonstrated the relevasmed usefulness to study PT
performance as a two-dimensional ability as it vaocapturing or targeting specific
impacts of various independent variables and ttebeharacterize individuals’ profiles of
PT performance.

In the following section, | will discuss the imgditons and limits of our findings.

2. Discussion

2.1 Generalizability of our findings

All our findings are based on a single task thaasoees level 1 VPT. Arguably, asking
to infer what another person sees, feels, desbekgves, or intends recruits different
processes and different levels of cognitive ressarfollowing the inferential process
required. Therefore, one can expect that our figglimay not extend to PT tasks involving
other type of inferential processes or to PT pemforce in real life. However, the
inferential process of level 1 VPT, which consistslrawing a mental line (of sight) from a
person to an object (Michelon & Zacks, 2006), ighty efficient (Qureshi et al., 2010),
develops earliest (Flavell, 2004), and is accessibl non-human animals species (e.g.,
Brauer et al., 2004). In other words, level 1 VRR§uires the most basic inferential process.
Therefore, measuring level 1 VPT puts us in thet pessible condition to reduce to a
minimum the possibility that the effects of the npamated variables and the observed
inter-individual differences were driven by diffeteinferential performances rather than
different performances on the two dimensions adriests.

Now, whether these two dimensions reflect a cochitacture underpinning any type of
PT is the key question. In my view, although thf@iimation content processed influencing
the handling of conflicting perspectives or theatike priority given to a particular
perspective might be domain-specific (i.e., profmesocial cognition or to level 1 visual
perspective taking), the cognitive processes undeinq the two dimensions are domain-
general: The relative priority given to the egocienand altercentric perspectives is the
product of top-down and bottom-up attentional psses and the handling of conflicting
perspectives is the product of executive procefses monitoring, switching, inhibition;
cf. infra “Beyond two dimensions”). Hence, | am @ident that our findings generalize to
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other forms of PT. This view is supported by thet fthat egocentric biases and their
relation to executive processes can be found asredml (auditory and visual) and non-
verbal (visual and tactile) perspective-taking taskat require to infer other people’s
intentions (Keysar, 1994), knowledge (Camerer ¢t1889), beliefs (Carlson et al., 1998;
T. P. German & Hehman, 2006; Newton & de Villi2807), visual experiences (Keysar et
al., 2000; Lin et al., 2010; Qureshi et al., 20H¥)d emotions (Gilovich et al., 1998; Silani
et al.,, 2013). It is therefore reasonable to thimkt the common cognitive mechanisms
present in all these forms of PT are those undenpinthe two dimensions studied in this
thesis.

In Chapter 3 we reported beneficial and detrimemfiécts of guilt and shame,
respectively, on level 1 VPT performance. This grattof results replicated the findings of
Yang et al. (2010) who used a PT task requiringpfier the extent of sarcasm in a message
perceived by a person who has no knowledge ofaheastic intent of the message. Correct
performance required to suppress the reliance @prifileged knowledge that the message
was sarcastic and to infer that the other perssmatalse belief that the message is sincere
rather than sarcastic. It would seem therefore shame and guilt specifically impacted
cognitive processes common to both the level 1 Y48k and the verbal False Belief task.
In Chapter 4, we found a significant associationwiken self-reported everyday-life
narcissistic habits and a specific dimension oélévVPT performance; which suggest that
VPT captures to some extent a real-life facet t#frpersonal behaviour. In the same line, in
Chapter 5, we found a significant relationship kew level 1 VPT and self-reported PT
habits of the everyday life; which strongly suggdsat level 1 VPT to some extent reflects
a real-life facet of PT.

Altogether, it seems reasonable to think that,caltfn we used a single PT task, our
findings generalize to other forms of PT in reé land in other PT tasks. However, it is
important to note that the effects on PT perforneaimcPT tasks requiring more complex
inferential process are more likely to reflect ampact on inferential processes only and
therefore these effects might not generalize tavRfi other forms of inferential processes.

2.2 Extending the two-dimensional account outside
visual perspective taking

The last decade of research in social cognition beesn particularly marked with
accumulating evidence that we spontaneously prootess’ actions and mental states.
This has been mainly evidenced by showing altermemterferences, that is, reduced
performance caused by the processing of informat@ated to another person that is
conflicting with the adequate completion of thektas hand. For examples, Sebanz,
Knoblich, and Prinz (2003) used a Go-No Go taskvinich performance is interfered by
the spatial incompatibility between the direction which the picture of a finger was
pointing (left or right) and the location of thettmn to press (right or left) when receiving
instructions to press either the left or the rightton (two-choices task). For example, if a
finger is pointing rightward, it takes longer toeps on the left button than on the right
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button; this interference is called the Simon effé8imon, 1969). Importantly, this
interference disappears when only one button hbas faressed (one-choice task). Their key
finding is that they found that this interferenamamg participants instructed to press on
only one button when another person placed asidesisucted to press the other button;
this unexpected interference was interpreted dectafg the automatic computation of
another person’s intentions (Sebanz et al.,, 2008)another study (Brass, Bekkering,
Wohlschlager, & Prinz, 2000), the interference intweo-choices task caused by the
incompatibility between executed and observed (lmnaievant) finger movements was
interpreted to reflect the automatic imitation ¢fiers’ movements. In a study by Zwickel
(2009), performance in judging the location of daiss interfered by the incompatibility
between the location of a dot with regard to thetigipants’ perspective and a moving
triangle’s perspective. This interference was haveanly present when the triangle had
moved as if it was a social agent; this interfeeeneas interpreted as reflecting the
automatic representation of the triangle’s visuiabkpective. In a study by Van der Wel and
colleagues (2014), the interference in particigamsid movement trajectories by a social
agent’s false belief was interpreted as reflecting automatic computation of another
person’s belief. Whether a person spontaneouslya(gomatically) computes others’
actions and mental states is measured by the &the altercentric interference.

We have seen in Chapter 1 that the extent to whiplrson is egocentrically biased (or
has poor PT performance) is also measured by zkeoéithe interference but caused by our
conflicting egocentric perspective. However, wedaeen in Chapter 5 that the size of the
egocentric and altercentric interferences are yndeed by both the relative attentional
priority given to the processing of the egocensi other person’s perspective and the
ability to suppress the interference from the dotiflg perspective. Consequently, it is
likely that the same dimensions underpin the sizéhe altercentric interference outside
VPT. If this is the case (but it remains to bedd}t three important implications must be
noted. First, we should consider the possibiligt thome participants do not show signs of
being interfered by another person’s actions ortalesiates because these individuals are
particularly good at suppressing the interfereratbar than being particularly ‘insensitive’
to others. Second, it is possible that the sizehef interference is dependent on the
availability of executive resources. This lattesgibility is actually supported by the study
of Qureshi and colleagues (2010) who reported asad egocentric and altercentric
interferences in the VPT task when concurrently gleting a task tapping on inhibitory
control. Third, it is possible that altercentri¢drferences are influenced by transient factors
rather than reflecting the enduring sensitivityditiers’ actions and mental states. This
latter possibility is further discussed in the nse&ttion in relation to the implicit / explicit
division of perspective taking.

In sum, | am confident that this two-dimensionat@mt is highly relevant to explain
egocentric and altercentric interferences equakyl &nd therefore it should enrich our
understanding of phenomena of social cognition hdyéPT.
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2.3 A salience account of the explicit — implicit PT
division

In chapters 1 and 5, we have reviewed the accuimgleecent evidence that adults and
infants seem to spontaneously (or automaticallyymate other people’s beliefs (Kovacs et
al., 2010; Onishi & Baillargeon, 2005; SchneidenttNet al., 2014; Sodian et al., 2007;
Surian et al., 2007; van der Wel et al., 2014) @sdal perspectives (Samson et al., 2010;
Santiesteban et al., 2013; A. D. R. Surtees & Agp@012). In other words, it has been
claimed that theymplicitly track others’ mental states. This claim is builttbe distinction
between explicit and implicit memory (Graf & Schergt1985) where explicit PT refers to
conscious and intentional tracking of another pgssmental state while implicit PT refers
to non-conscious and unintentional tracking. Thisstinction maps with the
multidimensional model proposed by Apperly and Bidift (2009) who proposed that we
possess two distinct systems to track others’ nhesttates: a rapid, automatic but
cognitively limited system and a slow, effortfugrtrolled but cognitively flexible system
underpinning implicit and explicit PT, respectively

Although | agree that the implicit/automatic versxlicit/controlled division can be a
convenient classification of behavioural evideno&€$T, | think that the same cognitive
architecture underpins both types of PT. More djpadly, the spontaneous tracking of
others’ mental states may merely reflect the seéieof the information pertaining to the
other person’s mental state. In other words, whretbeneone will track another person’s
mental state is probably strongly determined bypresence of transient factors that will
influence the salience of the other person’s mesttte. This view is shared with (T. C.
German & Cohen, 2012) who encouraged the studyfdfifPterms of cues that engage it
(p- 47) and stated that these cues could be tmailstbut also contextual information such
as the task instructions (e.g., “Press the bab#revhen the agent comes in” in Kévacs et
al., 2010), the repeated exposure to unpredictexbesr about mental states, or the
alternation of mental state-relevant and mentaksteelevant trials. In explicit PT tasks,
the most determining cue is the instruction toKkrdee social agent’s mental state; these
instructions promote top-down biasing towards theiad agent’s mental state and thus
boost its salience. In Chapter 2, we provided ewidethat the size of our ‘sensitivity’ to
where another person is looking at was stronglgrd@ned by the presence of particular
cues that modify the salience of the social ageatgue therefore that evidence of implicit
mental states tracking is the result of unique dideaf cues that boost the salience of a
social agent’s mental state. In my view, thesedseare like complex recipes, they are hard
to obtain and replicate and the outcome might bstalne from one person to another.
Recent efforts have been made to understand tigeting conditions of implicit PT (e.g.,
Meert & Samson, 2013).

An important argument in favour of the distinctibatween explicit and implicit PT,
which led Apperly and Butterfill (2009) to proposeo distinct systems underpinning each
type of PT, comes from findings of contrasting ReFfprmances following that implicit or
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explicit measures were taken on the same task thdhsame individuals. Clements and
Perner (1994) first evidenced this contrast by shgwhat children seemed to pass the
False Belief test based on their anticipatory lagkjon the location where another person
should erroneously look for his object) but onlyfhaf these children gave a correct
explicit answer (verbal response or pointing). Tinisling was replicated several times but
always with anticipatory looking as an implicit nseae (Garnham & Perner, 2001; Low,
2010; Ruffman et al., 2001). These contrastinggeerinces support that there are different
systems of PT. However, while it is well known thlé point of fixation of the eyes is
determined by the salience of stimuli (e.g., Var&pDonk, & Theeuwes, 2004), fixation
does not always lead to conscious access to thelsts. This failure to consciously access
processed information is explained by the existaridevo different early processing visual
pathways (for a review, see Mulckhuyse & Theeuval0) but it certainly does not
advocate for the presence of two distinct PT systewiithin the field of consciousness
research, it is well known that an absence of ames® of stimuli does not mean that these
stimuli were not processed (for a review, see Keu#& Dehaene, 2007), even for complex
stimuli (Mudrik, Breska, Lamy, & Deouell, 2011). Fexample, according to Dehaene and
collaborators (2006), preconscious stimuli are abt@rized for having a high stimulus-
driven salience and not benefiting from enoughdopm attention (such as the absence of
instructions to track mental states); these stinauk sufficiently salient to be self-
maintained temporarily (Dehaene, Changeux, Nac¢&dmekur, & Sergent, 2006).

Finally, it must be acknowledged that salience wit explain everything, the high
salience of the stimuli will ensure that the stimwill be processed but if the inferential
process requires top-down voluntary control, asneasoning with multiple embeddings
of information (e.g., ¥ and ¥ order ToM tasks), it is possible that the saligtirhuli will
not be processed in mental state representatiotesektingly, even if those stimuli cannot
be sufficiently processed to become mental stgieesentations, they might still interfere
with the conscious processing of information refeévin the task at hand such as when
instructed to make egocentric judgments. Hencerethie a possibility that these
interferences — that are usually interpreted adiéihpr automatic mental state tracking —
might not reflect the representation of anothespeis mental state (i.e., mentalizing) but
are a rawer form of mentalizing calleibmentalizing(Heyes, 2014b). This point is
addressed in the next section.

In sum, the fact that we observe different patteofisperformance following that
tracking mental state is explicitly instructed avtrdoes not necessarily mean that we
possess two distinct PT systems — one implicitfaatec and the other explicit/controlled.
Instead, a more parsimonious (and neurobiologicplausible) account is that whether
explicit instructions are needed to process a bagant’'s mental state is dependent on the
salience of the information pertaining to the sbdgent's mental state (which is
determined by the combination of stimulus-drived aontextual cues) and on the extent to
which the inferential process requires voluntargtoa.
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2.4 Does automatic perspective taking reflect
mentalizing?

Heyes (2014a, 2014b) recently provided a criticellgsis of what specific cues led to
interpretations of implicit and automatic mentatsttracking, questioned whether mental
states were actually inferred, and advocated fptacéng the notion of mentalizing by
submentalizing — domain-general cognitive mechanisms that simuléwe eéffects of
mentalizing in social context{Heyes, 2014b, p. 131). This ‘submentalizing hypsis’
has been also applied to the level 1 VPT task veel.uSor the record,, it was proposed in
the first studies using the level 1 VPT task inlthgaadults (Qureshi et al., 2010; Samson
et al,, 2010; A. D. R. Surtees & Apperly, 2012) ttithe presence of altercentric
interferences (i.e., interference when judging what see for ourselves when another
person sees something different) was reflectingahtmatic computation of the social
agent’s visual perspective. Heyes (2014b) arguattttis interference is not caused by the
social agenseeingsomething different but by the social agdinecting attention towards a
location detrimental for the task at hand. Accogtin it has been consistently
demonstrated in the gaze cueing paradigm that evesds, and bodies efficiently and
spontaneously orient attention towards where they directed to, which increases or
reduces performance in detecting/identifying tesdetg., discs) following that the targets
are located where the attention was oriented or respectively (Driver et al., 1999;
Friesen & Kingstone, 1998b; Hietanen, 1999, 2003jus, it can be argued that the
altercentric interference found in the VPT taskeaets a mere detrimental orienting of
attention rather that the representation of a coimpeisual perspective.

In Chapter 2, we have shown, however, that thefarence caused by the orienting of
attention in a gaze cueing paradigm is 3 timeslemand less robust (i.e., cannot be found
with an SOA of 0 ms) than the interference observethe VPT task. My ‘mentalizing
hypothesis’ is that the PT instructions, even whemguired to take only our egocentric
perspective, would ‘upgrade’ the processing ofgbeial agent and what he looks at from
attentional orienting to mental state represenatithe mentalizing hypothesis is that a
mental state representation is a stronger competitth our egocentric representation
(because of the high target — distractor similaritheeuwes, 1992) than a detrimental
attentional orienting, and this is what causes dfnenger interference in the VPT task.
However, in favour of the submentalizing hypothdsisd our salience account) we found
in Experiment 3 that merely increasing the amodigtti@ntion deployed on the social agent
(by forcing participants to read a prompt superosgd on the social agent) has strongly
increased the size of the interferences both inMIR€ and gaze cueing tasks. However, in
favour of the mentalizing hypothesis, the incredséelference in the gaze cueing task was
still smaller than in the original VPT task and, mmamportantly, the increased attentional
deployment doubled the interference usually foundriginal VPT task. In my view, if the
interference in the VPT task was already entirelyeth by the high attentional deployment
on the social agent due to contextual cues sudts éask-relevance, further increasing the
attentional deployment could not have doubled thterference. A more plausible
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explanation of this doubled interference is thab timdependent factors boosting the
interference were combined: the representation ludtva social agent is looking at as a
mental state and the increased salience of thenmaftion pertaining to the social agent.
This hypothesis remains however to be tested.

Given the fact that attentional orienting also ooed with pointing arrows,
Santiesteban et al. (2013) attempted to show tiairterference found in original VPT
tasks could also be found when replacing the saaj@nt by an arrow, which would
strongly support the submentalizing hypothesiscésia static arrow is not social agent). To
test this, they used the version of the VPT taskrelonly self-perspective judgments were
required (see Experiment 3 in Samson et al., 2@l@)half of the time — in a mixed
randomized order — an arrow was presented insteadsocial agent. They found equally
sized inferences on trials with an arrow and aaoagent, which was interpreted as
strongly supporting the submentalizing hypotheslswever, it is also likely that the
direction the arrow was pointing at was computed asental state because this inferential
process was already applied half of the time whersbcial agent was present. Finally, it is
important to note that we might be in a better fomsito argue for a mentalizing hypothesis
in the context of level 1 VPT than in other fornfsRY because its inferential process is
highly efficient and cognitively rudimentary. Théwsee, the extent to which the inferential
process is cognitively demanding and sophisticatealifies the theoretical plausibility of
automatic or implicit mentalizing (cf. previous sea).

Altogether, the current empirical evidence cannetedmine which of the mentalizing
and submentalizing hypotheses are correct in théegbof the VPT task. Moreover, it is
also possible that the social agent and what lmolisng at are processed at an intermediary
level between a mere shift of attention and a nest@e; which further complicates
establishing the exact representational level ofatwthe social agent is looking at.
Nevertheless, even if incoming information did metich the stage of a mental state
representation, the spontaneous computation ofinfesmation would still show that we
are tuned to be sensitive to other people’s thaughtl actions; which allows us to have
adequate social interactions. In other words, itpassible the raw computation of
information pertaining to others’ thoughts and @asi is good enough in many social
situations. For example, if, while talking, a persa front of me makes an averted eye
movement, | will probably pay attention to whereisidooking at without inferring that he
must have seen something different from what | =81 which nevertheless will allow me
to know what he is looking at. Mentalizing wouldwever be necessary to understand why
he looked in that direction.

2.5 Beyond two dimensions

Throughout this thesis we provided a two-dimendiaaaount of PT performance,
which was a step forward compared to the widespoaddimensional approach of PT.
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However, it is beyond doubt that these two dimemsiare not enough to fully predict PT
performance and that these two dimensions canltiénspmaller dimensions.

A first important point to acknowledge is that so fve purposefully disregarded the
inferential process involved in PT. This was domddcus on the core mechanisms of PT
(cf. previous section about the generalizabilityoaf findings) but it would be wise to take
into account the potential factors that may infkeemperformance in inferential processes
when trying to predict PT performance. Intuitiveily,terms of inter-individual differences,
it seems clear that inferential performance wowddykeatly influenced by whether one has
(1) some knowledge or experience of what the ofie@son is going through, (2) learned
many of the infinite causal relations proper to #ueial domain, or (3) good reasoning
skills to apprehend the other person’s situation it full complexity. Inferential
performance should therefore be a third independentnsion to assess or predict PT
performance.

Further progress in predicting PT performance carmade by fractionating the two
dimensions we have put forward. The ability to Hancbnflicting perspectives and the
relative priority given to the information pertaigi to the egocentric perspective versus
another person’s perspective both encompass sex@galtive mechanisms that could be
assessed separately to predict PT performancescusi (and speculate) in turns which
mechanisms underpin the two dimensions.

In my view, handling the conflicts between perspes requires a cascade of executive
functioning mechanisms. A high emphasis has beeh gou the inhibition/selection
mechanism allowing the suppression of informatierntaining to the conflicting irrelevant
perspective, but the working memory capacity, maitig and shifting abilities are also
core executive functioning mechanisms (Miyake et2000; Wager, Jonides, & Reading,
2004) likely to be involved in the process of hamgliconflicts. Before handling a conflict,
the conflict must be detected. Conflict detectisran independent executive functioning
mechanism most often referred to as monitoring \({Batk, Braver, Barch, Carter, &
Cohen, 2001; Botvinick, Cohen, & Carter, 2004). Norng consists in continuously
providing signals about the “interest” of pursuiagcurrent activity, or mind-set (e.g.,
attending to what another person is looking atning straight ahead, or planning to close
the door). This interest is reduced when (i) a kenbr an error is detected or predicted
(e.g., what | see conflicts with what the other spar sees), (ii) the value of the
outcome/cost/certainty ratio of the current mint{sas diminished, or (iii) an alternative
and higher potential outcome or reward is detedBdtvinick et al.,, 2001, 2004;
Dosenbach et al., 2006; Ridderinkhof, van den Wild®g, Segalowitz, & Carter, 2004,
Rushworth, Walton, Kennerley, & Bannerman, 2004; odieard, Metzak, Meier, &
Holroyd, 2008). This reduced interest signals tle@dnto update what information to
process or to switch to another mind-set so that itfitially expected outcome (e.g.,
successfully judge what another person is lookilgpaa more rewarding outcome might
be attained (Wager et al., 2004); this is achidwed shifting mechanism usually described
as a gate that opens to update/switch and closesaiatain information in working
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memory (Braver & Cohen, 2000; Hazy, Frank, & O’'Rgil2007). Our shifting ability,
sometimes also referred to as cognitive flexibjlitgflects our sensitivity to these signals
and how quickly we adjust or shift the outdated dréet with a mind-set from which a
more rewarding outcome is expected (e.g., inhigdcentric information; Aston-jones &
Cohen, 2005; Berridge & Waterhouse, 2003; Briandft@h, Howe, Young, & Sarter,
2007). Finally, the working memory capacity is alsdtical as it allows to maintain
information relevant to the current mind-set (eigstruction to judge what another person
is looking at) even if this information is not peptually available (Baddeley, 1992, 2012).
Thus, working memory capacity reflects the amodrihformation that can be maintained
over time. Finally, inhibition per se is better enstood as a mechanism of selective
attention that biases the neural competition batwdiferent sources of information; this
bias favours the maintenance of, or access tornrgtion relevant to the mind-set (e.qg.,
what the other person is looking at) and hinders thaintenance of, or access to,
information irrelevant to the mind-set (e.g., whatee from my egocentric perspective;
Desimone & Duncan, 1995; Miller, 2000).

In sum, conflict-handling performance is probabhgarpinned by four sub-dimensions:
monitoring, shifting, working memory capacity, aithibition/selection. Theoretically,
each of these dimensions can be specifically ingaadtor example, in the study of Todd et
al. (2011), priming a focus on dissimilarity or demity led to higher and lower PT
performances, respectively; one can expect thatntheipulation specifically affected
monitoring performance in detecting a conflict bedén perspectives. Furthermore, there is
also some evidence that emotions can either dighgtmaintenance of information in
working memory or disrupt shifting and lead to ndaptive distractibility and
perseveration, respectively (Aston-jones & Cohd= Briand et al., 2007; for a detailed
discussion on this topic, see Bukowski, 2009). Bigrgling the respective contributions of
each of these mechanisms might be a challenginguavef research but would certainly
extend our understanding of PT.

As for delineating dimensions underpinning thetredapriority given to the processing
of the egocentric versus someone else’s perspedtieze is no sizable dimension to
pinpoint but rather a myriad of factors influencisglience that can be grouped in broad
categories. Accordingly, the relative priority givéo the processing of the egocentric
versus someone else’s perspective is not an apgityse but a ratio between the salience of
the information needed to construe another perso@stal state and the salience of the
information pertaining to our egocentric perspextiVhus, any ability, sensitivity, or factor
influencing the salience of stimuli informative tither of the perspectives can be
considered as an underpinning dimension. Nevesghgke broad distinction can be made
between stimulus-driven (or bottom-up) and contat{or top-down) factors. Among
stimulus-driven factors, the salience is determineda bottom-up fashion by how
rewarding (Sui et al.,, 2012), arousing (Arnell, Ikdn, & Fijavz, 2007), contrasting
(Treisman & Gelade, 1980), and abrupt (Jonides &tiga 1988) the stimulus is. Among
contextual factors, the salience is determined itomdown fashion by how goal/task-
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relevant (Treisman & Gelade, 1980), predictablee@uwes & Burger, 1998), or close from
the locus of attention (Downing, 1988) the stimulas(for a review, see Corbetta &
Shulman, 2002).. Within this myriad of factorsisitpossible that important factors such as
sensitivity to social reward, emotional sensitivityr personal goals/ideals/values may
affect the salience of a large array of stimulis #venue of research is wide open.

2.6 Are the two dimensions independent?

Along this thesis we claimed that with the VPT tablg crossing orthogonally the
perspective to take and the level of conflict betweerspectives, we could assess the
perspectives conflict handling ability and the tieta self-other perspective priority as two
independent dimensions underpinning PT performahimevever, one could argue that
these two dimensions are not independent becausepuiating the salience of one
perspective should directly impact the performaimcénhibiting this perspective. In my
view, these two dimensions are underpinned by miffecognitive mechanisms and brain
areas but, in the same time, they strongly intesack recruit overlapping brain areas. The
extent one manages to inhibit/ignore a stimuluects the strength of the task-set (encoded
goals or instructions) and its influence on posteciortices through top-down projections
from the prefrontal cortex to the posterior cosid®esimone & Duncan, 1995; Miller,
2000). The extent one prioritizes a stimulus oveother reflects its salience, which is
calculated through the integration of the compestigiuli coming from unimodal areas
into a salience map that is represented in a mattaharea such as the inferior parietal
lobule (including the temporoparietal junction aheé intraparietal sulcus; Downar et al.,
2002; Itti & Koch, 2000; Mavritsaki, Allen, & Humpays, 2010). In line with this view,
Ramsey et al. (2013) collected neuroimaging datinduthe completion of the VPT task
and found that the prefrontal cortex and the iofegparietal lobule were both more
activated when the inhibition of a salient perspectvas involved than in the condition
where the perspective to take is already the mak¢rd perspective (i.e., the other-
perspective/consistent perspective condition). e same line, in a task in which
individuals prioritize the processing of their oface over the faces of other people, Sui,
Chechlacz, Rotshtein and Humphreys (2013) repatiatl patients who have prefrontal
damages over-express this self-face prioritizati@eause executive deficits prevent its
regulation, whereas those who have damages to iggwdampus and fusiform gyrus
showed a low self-face prioritization because thassas are involved in the self-face
processing itself. In addition, Sui, Rotshtein, &hdnphreys (2013) found, in a task where
the processing self-related shapes is priorititteat, only the processing of non-self-related
shapes recruited the lateral prefrontal cortexhasekecutive demand was higher for these
less salient stimuli. Finally, | think that the fmal lobule (and particularly the
temporoparietal junction) functionally sits at ttr@ssing of inhibitory control and salience
computation, which is why this area is often stigrgssociated with perspective taking
(see the meta-analyses from Schurz, Aichhorn, Ma&i Perner, 2013; Van Overwalle,
2009). However, both the excitatory and inhibitargdulation of this region can lead to the
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enhanced suppression of a salient perspective B&suhclear whether this modulation
increases the salience or the suppression of ttspeive (Santiesteban, Banissy, Catmur,
& Bird, 2012; Silani et al., 2013).

To sum up, the ease of taking another person’sppetive depends on how salient is
the information pertaining to the other person’sspective and this salience is typically
(but not alway® computed in the temporoparietal junction by iméipg incoming
processed information from posterior areas. Howetles salience can be voluntarily
biased through top-down projections from the pmafab cortex representing our goals.
Hence, the two dimensions we hypothesized to umdeRI performance rely on
functionally and neurally distinct mechanisms altho a strong overlap exists as well.

2.7 Perspective taking under emotion

In Chapter 3, we found that shame and guilt affeEtperformance. Emotions are not
unusual events and if emotions fluctuate, so migfhtperformance. This implies that any
investigation of PT performance should controlgarticipants’ emotional state if they aim
to obtain an accurate ‘baseline’ assessment of iities and to insure good test-retest
reliability. In addition, strong emotional feelingse highly concomitant with many mental
disorders and therefore might be the causal faxfttite social cognitive deficits reported in
disorders such as depression (Segrin, 2000) angdogtiienia (Langdon, Coltheart, Ward,
& Catts, 2001).

In everyday life, when we are interacting with atjeve continuously have to take the
perspective of another person in order to undedstard to be understood by the other
person. Being conscious of the impact of emotiobgjuitous in social interactions, on this
ability could help inter-individual communicatioRealizing the impact of emotions on PT
abilities is particularly important in professioits which inter-individual communication
(and thus PT) is central such as psychologist, gudgd teacher. For instance, a
psychologist may be prone to emotions towards lagept, which can influence his
abilities to understand him. Conversely, emoticislfy a patient will influence his ability
to understand his psychotherapist and probably twerall efficiency of the
psychotherapeutic process. Therefore, impact oftiem® on PT abilities is an important
variable which has to be taken into account in mprgfessional and social situations.
Surprisingly, only 2 published studies have imgetiéd the impact of emotions on PT so
far, | am hopeful that this thesis will allow attteng attention to this new and promising
avenue of research.

® The exact location of the multimodal integratidrtte incoming stimuli depends of the sensory privge
of the stimuli such as the modality (e.g., tacte visual) and the type of processing requireg. (®bject
recognition vs. spatial location).
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2.8 Future studies

Given that, first, research on what influences REFfggmance in the healthy adult
population has only recently emerged and, secoadpnavided evidences challenging two
traditional approaches of the study of perspedtking, the possibilities for future studies
are wide open. | will focus on several questiora frarticularly caught my attention.

Can we generate implicit and automatic perspedtkéng by manipulating saliencd?
have argued earlier that the presence of implicimotomatic PT does not reflect the
existence of a distinct PT system but instead ¢ctfl¢éhe existence of particular blends of
stimulus-driven and contextual cues that booss#ience of information pertaining to the
perspective of another person. This should beddsyeshowing a progressive increase of
the magnitude of altercentric interference whilegressively adding cues that boost the
salience of the other person’s perspective.

How generalizable is the two-dimensional accou@iven that the two dimensions
reflect executive abilities and attentional factdrexpect that the effects found in the VPT
task should also be found in other social cognitagks. For example, Silani, Lamm and
collaborators (2013) developed an empathy task avitlexperimental design similar to that
of the VPT task in the sense that it crosses thgppetive to take with the level of conflict
between perspectives; this task could thereforeidmel to test this hypothesis and more
generally to assess what influences empathy alemgno dimensions.

Does social sensitivity reflect poor inhibition I8& It would be interesting to assess the
role of executive abilities in predicting the sipé altercentric interferences outside
perspective taking as well. The finding of a sigaift role of executive performance in
automatic computation, or sensitivity to othergdufjhts and actions, would encourage the
use of our two-dimensional account outside VPT guodlify the extent to which these
interferences are social and automatic.

Is there a linear relationship between measuredspective-taking performance and
social wellbeingdn Chapter 5 we have delineated four groups oflgoerspective-takers:
one group was particularly good at handling cotifiip perspectives and another strongly
prioritized the processing of the other person’sspective. It is possible, however, that
extremely high scores on these dimensions mightbeofissociated with good real-life
interpersonal skills. Accordingly, we could spetel#hat being hypersensitive to others’
views either reflects or causes reduced socialbewly (e.g., abnegation). Moreover,
interferences reflecting spontaneous sensitivityotbers’ thoughts and actions could,
theoretically, be entirely suppressed if a persgdod at it. Will this person experience
social wellbeing if he proficiently suppressesth# subtle social cues that are irrelevant to
his task at hand? In sum, there might a non-lieabably quadratic) relationship between
PT performance and social wellbeing.

How does motivation impact perspective-taking perfnce? So far no study has
looked at the impact of motivation on PT performafeee, however, a qualitative study by
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Gehlbach, Brinkworth, & Wang, 2012). In Chaptem, provided evidence that narcissists
are good at perspective taking although the opp@sittern was found when measured self-
reported habits. This contradiction is likely to beplained by the fact that self-reports

measured prosocial motivation while the VPT taslasoeed actual abilities; however, this

hypothesis and the role of motivation in generalusth be investigated or at least controlled
in future studies.

3. Conclusion

What influences perspective-taking performanceealtty adults? Decades of research
were dedicated to the understanding of how persetaiking abilities develop and what
makes us more or less likely to engage in persgediking. A particular focus on
performance in the healthy adult population hasrgaet only recently and especially
points out the importance of domain-general exeeutbilities, which underpin the ability
to suppress our conflicting egocentric perspectwel select information pertaining to
another person’s perspective. However, currentagmbres to perspective taking heavily
rely on the assumption that perspective taking istaic characteristic and a one-
dimensional construct. For this reason, perspetdikiag is being studied as if performance
does not significantly fluctuate from one situatioranother or over time, and performance
is scored along a one-dimensional continuum ranfyorg poor to good.

This thesis aimed to enrich our understanding dditvitifluences perspective taking by
challenging the assumptions that perspective talirsgstatic and one-dimensional ability.
In Chapters 2 and 3, we provided evidence thasteam factors such as drawing attention
towards a person or feeling ashamed or guilty Smpmitly affect perspective-taking
performance. In addition, in Chapter 4 we have lggked the potential role of
motivational factors on perspective-taking perfonog which could explain why we found
that narcissists are not impaired at perspectikmgadespite the fact that self-reports of
perspective-taking habits suggest the oppositesd ffiadings strongly challenge the view
that perspective-taking performance is a stablerageristic and encourage the
investigation of perspective taking as a dynamititpb

We also provided evidence that perspective-takirgffopmance is not solely
underpinned by the ability to handle conflicts betw our egocentric perspective and the
perspective of another person but also by theivelaftriority given to the processing of the
egocentric perspective relative to another persperspective. Across the Chapters 2, 3, 4,
and 5 we found that each of the two dimensionsheaspecifically affected or associated
with factors such as guilt, shame, narcissism, seifireported perspective-taking habits.
Moreover, we found in Chapter 5 that individual®sgly vary on both dimensions so that
some people are characterized as being eithercplarly good or particularly poor at
handling conflicting perspectives, and other pe@péecharacterized as strongly prioritizing
either their egocentric perspective or other péspberspectives. These findings deeply
challenge the view that perspective taking is a-dingensional construct by showing that
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the salience of our egocentric perspective reltite another person’s perspective is
actually highly variable across individuals andiations.

Finally, while investigating what influences perstige-taking performance, this thesis
repeatedly demonstrated the theoretical relevandeusefulness of studying perspective
taking as a dynamic and multidimensional abilithisTapproach paves the way for a richer
understanding of perspective taking but also oéoffhenomena in social cognition.
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Appendix A: What does reflect the high
difficulties to judge from one perspective
over another?

So far we have underspecified the cognitive preeesmderlying individuals’ relative
ease in taking one perspective over another. Tealiyi this measure reflects the
difference of performance between judging the nunafediscs (0 to 3) visible in a scene
from the participant’s perspective (i.e., in theolkhscene) or from the perspective of a
social agent (an actor or an avatar) presentedvaigiein the middle of the scene (i.e. in a
fraction of the scene; see Figure 2). However,situnclear whether the performance
difference reflects facilitation for taking one ppective or a difficulty for taking the other.
In addition, this difference was calculated by niggtrials with conflicting and non-
conflicting perspectives. Thus, what leads soméviddals to be better at judging from one
perspective over another deserves some explanations

We propose that the relative ease in taking anopiegson’s perspective over our
egocentric perspective (or inversely) is essentidtlven by how attention is deployed on
the visual scene between the social agent andisies tb count. However, given that the
same visual scene is repeated across trials, td extant this attentional deployment is
guided by bottom-up or top-down salience of theiadagent and the discs is still unclear.
However, there is little doubt that participantsti@patively deploy their top-down
attention based on which perspective they are pteanip take and where they expect the
social agent and the discs to appear.

When they are prompted to take their egocentrispesative, they should spread their
attention to include the two peripheral locatiorfseve the discs can appear. Thus, when the
visual scene appears they should immediately coaniint overall number of discs present
in the scene. However, depending on the top-dowifoatottom-up attentional salience of
the social agent, the computation of the discs baninterfered by the competing
computation of the social agent and what the agenboking at. Furthermore, if the
perspectives are conflicting (i.e., inconsistenhdition), this interference can be even
higher because the computation of the social aggiméequently orients attention towards
where he is looking at, which then leads to the matattion of the looked at discs and yield
an altercentric discs count that conflicts with ggmcentric discs count. These interferences
are calledaltercentricinterferences. Thus, the magnitude of the altdrizeimterferences is
highly dependent on the amount of attention alleddb the social agent. In support for this
hypothesis, we found in Chapter 2 that forcing ipgrants to deploy their attention to the
location of the model by super-imposing task ingians on it strongly increased the extent
of this interference.
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Conversely, when prompted to take the other pesspaispective, participants should
centre and focus their attention on the middleéhefdcreen, where the model will appear. If
the extent of attention anticipatively deployed thve social agent and the attentional
salience of the social agent are too low, the &tteal orienting towards where the model is
looking at might not be so beneficial to the preieg of the looked at discs. Furthermore,
if the perspectives are conflicting (i.e., incotesig condition), the occurrence of irrelevant
discs at the opposite location of where the somignt looks at might interfere with the
computation of the social agent and the discs bkslat. Critically, if the looked at discs
count is not enough prioritized, a conflicting atmmpeting discs count corresponding to
what is seen from our egocentric perspective &yiko strongly interfere with participants’
performances. These interferencesegyecentricinterferences.

It is noteworthy that the ability to handle integaces is involved in measuring the
relative ease in taking one perspective over ampttigich are supposed to be independent
dimensions. However, given that the executive fionst are identically needed to handle
egocentric and altercentric interferences (Qureshil., 2010), the only factor leading to a
higher difficulty to suppress interferences fromeoperspective over another is how
attention is deployed between what is seen fromegacentric perspective and what is
seen from the other person’s perspective.

In sum, the higher difficulties in judging from operspective over another reflect how
someone deploys his attention between what is Beem his egocentric perspective and
what is seen from the other person’s perspectiveother words, it reflects the relative
salience of information pertaining to the egocenperspective versus another person’s
perspective, or how self-centred or other-centnelividuals are.
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Appendix B: Effects of sadness and
happiness on visual perspective taking
and gaze cueing

Henryk Bukowski, Maxime Résibois, Emmanuelle Rodh&ana Samson
Institut de recherche en sciences psychologiqueiselsité catholique de Louvain,
Louvain-La-Neuve, Belgium

1. Experiment 1

This experiment was aimed to test the impact ofneasl and happiness on PT
performance. Before completing either a visual pective-taking (VPT) task or a False
Belief (FB) task, participants watched a video lipducing a sad, happy, or neutral mood.
Then, after completion of either the VPT or FB tgs#rticipants recalled a personal event
congruent with the emotional tone of the video dipd completed the other PT task.
Before the end of the experiment, participants detepg an exit questionnaire assessing
how they after watching the video clip and redadl personal event.

1.1 Method
1.1.1 Participants.

Sixty-two healthy individuals were randomly assign® one of the three mood
induction conditions, with 19 participants in thadsess condition (13 females), 21
participants in the neutral condition (13 femalesid 22 participants in the happiness
condition (16 females; mean age: 20.42, age rah§e27). Participants participated in
return of course credits. The study was approvedth®y ethics committee of the
Psychological Sciences Research Institute of theddsité catholique de Louvain.

1.1.2 Material and procedure.

After having signed the consent forms, participamtse allocated to one of the 3 mood
conditions (sadness vs. happiness vs. neutral)oaadof the two order conditions (VPT-
then-FB vs. FB-then-VPT) in a counter-balanced ordehose in the VPT-then-FB
condition, read the instructions of the VPT tasktched a video clip completed the VPT
task, recalled a personal event congruent with ismak tone of the video clip, completed
the FB task, and then completed an exit questioaressessing how they felt after each
emotion induction. Those in the FB-then-VPT comaiiticompleted the FB task after
watching the video clip the FB task, read the imgions of the VPT task, recalled a
personal event, completed the VPT task and thegeistionnaire.
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Emotional induction.

Participants were invited to watch video clips ohR2and 43 s. In the sadness and
happiness conditions, the video clip was a sucopssf less than 3 s video extracts in
which all characters expressed the same targetemtimmand on which a musical
background of the targeted emotional tone was ad8adness: “Never meant to Belong”
by Shiio Sagisu, 2005; happiness: instrumental versionmoss the feathers” by the Corrs,
1995). The video extracts came from unpopular vidgrs found on internet that contained
people expressing sadness or happiness. The videacts were arranged in ascending
order of emotional intensity (e.g., from lamentigighs to mourning cries). We used these
two video clips instead of movie extracts to redteceninimum the potential biases caused
by the familiarity each participant could have witie video clips and the semantic context
(i.e., the specific story and values conveyed) prdp each movie extracts. In the neutral
condition, we used a video clip from the databd¥gross and Levenson (1995) that shows
a prototypical computer screensaver with colourelygons moving slowly and without
sound. We conducted a pre-test study on sixty-theaéicipants to assess the induction
efficacy of the video clips and found that thesdea clips induced successfully and
specifically the targeted discrete emotions.

Visual perspective-taking task.

In VPT the task (adapted from Samson et al., 20f8jticipants saw pictures of a
human avatar positioned in the centre of a roorh vétl discs displayed on one or two of
the side walls. The avatar was seen sideways fagithgr the left or the right wall. The
principle of the task was to judge whether a pradphumber (ranging from 0 to 3)
matched the number of discs visible from the pradpierspective, which could be either
the participant’s perspective (self-perspectivedition) or the avatar’'s perspective (other-
perspective condition). The number of discs visibléhe room could be the same for both
perspectives (consistent perspectives condition)different (inconsistent perspectives
condition). The prompted number could match or naisin the number of discs visible in
the room from the prompted perspective. The taskuited a total of 130 trials, evenly
spread across 4 experimental conditions (2 (Petispecelf- vs. other-perspective) x 2
(Consistency: consistent vs. inconsistent perspes)li and divided into 2 blocks of 52
trials plus a set of 26 practice trials. Like iretariginal study by Samson and colleagues
(2010) we included 10 filler trials to avoid anfiatory responses (see the original study for
details). In addition, because mismatching triats the consistent condition always
displayed number prompts irrelevant to any pers$peend thus were particularly easy to
process, mismatching trials were unbalanced in geoh performance difficulty with
matching trials and were thus not analysed. Tndthin each block were presented in a
randomized order. The task lasted around 12 mintites task ran on E-prime (Psychology
Software Tools, Pittsburgh, PA, USA), with the exaame timing of events as in the
original study by Samson and colleagues (2010Fgpeae 1).
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False Belief task.

In the FB task (adapted from Birch & Bloom, 200%r¢ & Bloom, 2007; Converse et
al., 2008), participants read a short story abouoharacter called Vicky who placed an
violin in a blue box out of 4 possible boxes, k¢ room, and then came back to reach for
her violin. Participants read that one of two pblesievents happened in the room while
Vicky was absent: In the true belief (TB) conditianother character, her sister Denise,
came in the room and changed the position of thexés but did not move the violin from
the blue box. In the FB condition, the Denise clehthe position of the boxes AND
moved the violin from the blue box to the red bBarticipants were instructed to judge the
likelihood (in percentages) Vicky would reach fas iolin for each of the 4 possible
boxes after she re-entered the room. Correct PTonmeance in both the TB and FB
condition requires the participants to judge mid&tly that Vicky will look for her violin in
the blue box. However, in the FB condition, if peipants fail to inhibit their privileged
knowledge of where the violin really is, they shbjudge likely that Vicky will go to the
red box. In this study, instead of using the FB dm&l conditions as a between-subject
variable as it was used in the original paradigartipipants completed both conditions
subsequently in a counter-balanced order. Howendahe second condition, the reference
to Vicky was replaced by Andrew who was preseritiadrother.

Exit questionnaire.

In order to insure that the emotion inductions werteccessful, the participants
completed at the end of the experiment a question@sking about how they felt after
watching the video clip and after recalling thesoeral event. The participants rated to what
extent they felt a series of (1) 12 emotions (iterdapted from Wallbot & Scherer, 1986),
(2) 13 body sensations (items adapted from lzaitwkrb, Putnam, & Haynes, 1993) and (3)
11 action tendencies (items adapted from Youngsi®of@reen, 2003). All ratings were
made on a 7-point intensity scale where 0 meant &lall” and 6 meant “Strongly”.

2. Experiment 2

2.1 Method
2.1.1 Participants.

Ninety-one healthy individuals were randomly assijio one of the three conditions
with 30 participants in the sadness condition (@&dles), 30 participants in the neutral
condition (26 females) and 30 participants in tl@giness condition (28 females; mean
age: 21.28, age range: 19-33). Participants ppatied in return of credits course. The
study was approved by the ethics committee of thgclblogical Sciences Research
Institute of the Université catholique de Louvain.
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Appendix B

2.1.2 Material and procedure.

The procedure was similar to the one presentefiXperiment 1 except that the FB task
was replaced by a gaze cueing task, 3 questiosnaieee completed at the beginning of
the experiment, and the training session for bath YPT and gaze cueing tasks were
completed before the emotion induction. After hagvisigned the consent forms,
participants completed the following questionnairgee Interpersonal Reactivity Index
(IRI; Davis, 1980), the Positive And Negative Affedcale (PANAS; D. Watson & Clark,
1988) and the Beck Depression Inventory (BDI; Bethl., 1960).

Questionnaires prior emotional induction.

The PANAS is a self-report questionnaire using @ob intensity scale ranging from
“Not at all or very slightly” to “Strongly” on 10 gsitively and 10 negatively valenced
emotional states (D. Watson & Clark, 1988). Théahemotional state of participants was
assessed since it has been shown to influence queirgp taking (Converse et al., 2008;
Singer et al., 2006; Yang et al., 2010).

Empathy and perspective taking were assessed athRi (Davis, 1983), a self-report
questionnaire composed of 28 statements about pleegonal experiences and habits in
social and emotional situations on which partictpamad to rate their extent of agreement
on a 5-point Likert scale ranging from “Stronghsagree” to “Strongly agree”. The IRl is
divided in 4 subscales: perspective taking, fanfasyself-absorption in fictions), empathic
concern, and personal distress.

The BDI (Beck, 1961) is a self-report questionnaivetaining 21 series of 4 statements
among which participants must choose the one quoreing to the participant’s state in
the past few weeks. Depression was assessed bec&westudies have reported impaired
empathy and perspective taking among clinicallyrdeged individuals (Kerr, 2003; Lee et
al., 2005; Y. Wang et al., 2008; Wolkenstein et2011).

Visual perspective-taking task.

Identical to Experiment 1.

Gaze cuing task.

Participants saw first a fixation cross display 7&0 ms followed by a 500 ms blank
delay. They then saw a picture of an avatar pewtioin the centre of a blue room facing
either the left or the right wall (see Figure 1neDor two red discs were displayed on the
left or the right. Participants were instructedptess within 2 s on the key “1” or “2” when
respectively 1 or 2 red discs appeared on the sci@ieectly following the participant’s
response, a feedback “Correct”, “Incorrect”, or “Nesponse” was presented for 1 s. “No
response” feedback were presented after 2 s haubezlawithout response from the
participant.



What influences perspective taking?

In half of the trials, the avatar faced the locatid the red disc(s) (consistent orientation
condition) whereas the avatar faced the oppositl @ other half of the trials
(inconsistent orientation condition). As in the VRask, the interference due to the
conflicting orientation of the avatar is measurgdsbbtracting performances between the
inconsistent and consistent orientation condititt®wever, while a significant consistency
effect is found in the VPT task when presenting tee discs simultaneously with the
avatar, a small delay is usually presented in thesic gaze cueing paradigm (optimally
300 ms; Frischen et al., 2006) to find a significaonsistency effect. For this reason, we
introduced a delay (also referred as Stimulus OAsghchrony (SOA)) of 300 ms in half
of the trials (SOA 300 ms condition) whereas treesgliand the avatar were simultaneously
presented in the other half (SOA 0 ms conditiotjere were 48 trials in each of the 4 (2 x
(Consistency: consistent vs. inconsistent oriemmatk (SOA: 0 vs. 300 ms)) experimental
conditions. The task lasted approximately 12 misated contained 2 breaks.

Exit questionnaire.

Identical to Experiment 1.
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