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Summary

Digital media allowsus to expand our interactions to new types @fivironments
However, due to the impossibility of us being physically present, we exist in these
environments in a way that lacks consistency. That is, each website or platform that we use
represents us in a specific wahich isunrelated tohow we may e represented in other
digital environments. Stimuli that we associate to ourselves amuch serve as self
representations are relevant in information processing. They reduce cognitive load by
prioritizingthe stimuli thatsignalbeingdirectly relevant ¢ us. Indeed, selfepresentations,
such as our own name and face, and other familiaraetociated stimuli have been found to
impact various stages of information processing, including affect and beh@ata et al.,

2020; Gebauer et al., 2008; Oeberst & Matschke, 2017; Tajfel, 1970; Wood & Cowan, 1995)
However, it isinclear whether such effects transfer to newly establishedsgifesentations

like the numerous ones that we encounter in digital environments. Research has
demonstrated that newly selhssociated stimuli may indeed impact information processing
(Janczyk et al., 2019; Sbér et al., 2015; Sui et al., 2012hough maybe not as widely as
familiar stimuli(Siebold et al., 2015; Stein et al., 201B)is dssertation investigated the role

of familiarity in the impact of selfepresentations.

Across the three manuscripts that ciute the chapters of this dissertation, the role
of familiarity in the attentional impact of seland strangefrepresentationswas tested. In
each of the studies, a matching task was used in order to induce the association of neutral
geometric shapes to the self and a stranger (Sui et al. 2012). Followingly, their attentional

impact was comparatively measured in a gwobbe task a observed by a cuing effect



(Chapter 2) and inhibition of return (Chapter 3). Based on the types of stimuli used in prior
literature, the studies in Chapters 2 and 3 both used waitkls as familiar representations
and geometric shapes and new represdrdas. In order to address this potential confound,

a final study tested the attentional impact of self and strangggresentations when letter
combinations were used for both familiar representations (wabels) and new
representations (nonwords; Chagt 4). Overall, results demonstrated that new self
representations impacted performance in the matching task but attentional prioritization of
selfrepresentations (vs. strangeepresentations) was only observed when familiar

representations were used.

It therefore seems that, although new stimuli may be tagged to the self, familiarity is
a prerequisite for selfepresentations to capture attentionHence, whether new self
representations become integrated into the setincept and consequently impact
information processing is rather dependent on its particular characteristics taed
interactions withthese representationsHowever, it does not occur immediatelg.sum, this
dissertation shows thaselfassociation alone is insufficient to yield changeshe self

concept.



Zusanmenfassung

Die digitalen Medien ermdglichen es uns, unsere Interaktionen auf neue Arten von
Umgebungen auszudehnen. Da unsere physische Anwesenheit in diesen Umgebungen jedoch
nicht moglich ist, fehlt unserer Darstellung in diesen Bereichen ein gewisses Mal} an
Konsisenz. Das bedeutet, jede Website oder Plattform, die wir nutzen, repréasentiert uns auf
eine bestimmte Art und Weise, die nichts mit der Art und Weise zu tun haben muss, in
welcher wir in anderen digitalen Umgebungen dargestellt werden. Stimuli, die wumnsi
selbst assoziieren und die uns als Selbstdarstellung dienen, sind bei der
Informationsverarbeitung relevant. Sie reduzieren die kognitive Belastung, indem sie
denjenigen Signalen Prioritat einrdumen, die fur uns direkt von Bedeutung sind. Tatséchlich
hat sich gezeigt, dass Selbstdarstellungen, wie unser eigener Name und unser eigenes
Gesicht, und andere vertraute, mit uns selbst verbundene Reize verschiedene Stadien der
Informationsverarbeitung beeinflussen, einschlief3lich Affekt und Verhalten (Bala 2020;
Gebauer et al., 2008; Oeberst & Matschke, 2017; Tajfel, 1970; Wood & Cowan, 1995). Es ist
jedoch unklar, ob solche Effekte auf neu etablierte Selbstdarstellungen wie jene, die uns in
digitalen Umgebungen begegnen, Ubertragen werden. Studidmemagezeigt, dass neue
selbstassoziierte Stimuli die Informationsverarbeitung tatséchlich beeinflussen kdnnen
(Janczyk et al., 2019; Schéafer et al., 2015; Sui et al., 2012), wenn auch vielleicht nicht so stark
wie bekannte Stimuli (Siebold et al., 201%iBtet al., 2016). Diese Dissertation untersuchte

die Rolle von Vertrautheit bei der Wirkung von Selbstdarstellungen.

In den drei Manuskripten, die den Kapiteln dieser Dissertation entsprechen, wurde die

Rolle der Vertrautheit bei der Aufmerksamkeitswirkung von Selbsind
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Fremdreprasentationen getestet. In jeder der Studien wurde ein Matching Task verwendet,
um die Assaation von neutralen geometrischen Formen mit dem Selbst und einer fremden
Person zu induzieren (Sui et al. 2012). AnschlieRend wurde ihre Aufmerksamkeitswirkung in
einem DotProbe Task vergleichend gemessen, welche sich durch einenEftakg (Kapitel

2) und eine Inhibition of Return (Kapitel 3) zeigte. Basierend auf den in der bisherigen Literatur
verwendeten Stimuli, wurden in den Studien in Kapitel 2 und 3 sowohl Worter und bekannte
Darstellungen als auch geometrische Formen und neue Darstellungeendet. Um einer
moglichen Konfundierung entgegenzuwirken, testete eine abschlieRende Studie die
Aufmerksamkeitswirkung von Selbst und Fremddarstellungen, wenn
Buchstabenkombinationen sowohl fiir bekannte Darstellungen (Worter) als auch fir neue
Darstellurgen (NichtWorter; Kapitel 4) verwendet wurden. Insgesamt zeigten die Ergebnisse,
dass neue Selbstdarstellungen die Leistung innerhalb eines Matching Tasks beeinflussten,
aber eine aufmerksamkeitsstarke Priorisierung von Selbstdarstellungen (im Vergleich z
fremden Darstellungen) wurde nur beobachtet, wenn vertraute Darstellungen verwendet

wurden.

Es scheint daher, dass obwohl neue Stimuli in das Selbst integriert werden kdnnen,
dennoch deren Vertrautheit eine Voraussetzung dafir ist, dass sich Selbstilengén auf
unsere Aufmerksamkeit auswirker©b neue Selbstdarstellungen in das Selbstkonzept
integriert werden und sich folglich auf die Informationsverarbeitung auswirken, hangt also
eher von deren besonderen Eigenschaften und ihren Interaktionen mit &elbst ab.
Zusammenfassend zeigt diese Dissertation, dass Selbstassoziation allein nicht ausreicht, um

Veranderungen des Selbstkonzepts herbeizufihren.
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General Introductiory 13

Chapter 1: Generallntroduction

It is difficult to imagine a ncedigital life. TheeurrentCOVIBEL9 pandemic has reflected
the extent to which the internet now sustains our everyday ligeflowing us to work, study,
socialize, and somewhat continue our activities while quarantined in our homes. The internet
has expanded our world by allowing @o interact with people and places far away, and
people and places otherwise nonexistent. However, anyone who spent weeks stuck at home
can confirm that it is by no means a replacement for the real wdigital mediapresents
instead a new type of envionment and allows for the possibility to change from one
environment to the other in a matter of seconas to be simultaneouslyresent in multiple
environments. Each of these digital environmeife.g., your online bank, social media
accounts, service afipations videogames) representss asusers in its own specific wéiike
a username, avatar, or photograpPrior research has demonstratdtiat representations of
0KS &St T &dzOKe (Ardell e af.,SI1998; Waadl owdr, M95pr face(Brédart
et al., 2006; Liu et al., 201&hd other seHassociated stimutan impact cognitive information
processindBargh, 1982; Bola et al., 2020; Brédart, 20a6jtudes(Beggan, 1992; Greenwald
& Farnham, 2000Q)and behavio{Oeberst & Matschke, 2017; Tajfel, 1978owever, it is
uncertainwhether this applies to all setepresentations, regrdless of whether they are
familiar, like our face and namey newly establishedas wouldbe the case with an avataA
growing body of research has demonstrated that newly establishedemiésentations can
havesomeimpact on information processin@.g., Dalmaso et al., 2019; Janczyk et al., 2019;
Schéfer et al., 2015; Sui et al., 2QE2)wever results are not yet clear in specifying the stage

at whichthey impact information processing, and whether or not it is comparable¢he



14 |

effects produced by familiar selépresentations.This dissertationprovidesfurther insight

into the role played by familiarity in the processing of gelbresentations.

We exist in a dynamic environmemthichis constantly changingroducing sounds,
smells, and other sensations. In fact, the environment produces so much stimulation that the
brainis unableto process it all at oncé~ranconeri et al., 2013; Kleiss & Lane, 1986; Shaw &
Shaw, 1977)In order to manage the excessive amount of informatioat it receves, the
mind relies on filters that reduce cognitive load by selectivalgcating cognitive resources
towards the processing apecificstimuli (Hafter et al., 2007; Wark et al., 200Fpr example,

a loud and unexpected sourman easilycatchour attention,while we may not be constantly
aware of our clothes being in contact with our sKithus,when processing information,
specfic characteristics of stimuli are used as sigtiadg indicate their relevance in order to

prioritize what is most importanfor usto respond to.

Oneparticularfilter which direcsinformation processings the selfconcept resulting
in the prioritization of information thats associatedo our self(Cunningham & Turk, 2017;
al NJdAaZ wmMdTTT { YA (K Jhispripribzation i$ @flegfell ih tammon n my 0
incidentsof daily Ife, such as how we can easily hear our name being calledvithih the
noiseof a busy roomthe scOl f f SR & 02 O] iMbrayf 1999)oNdove easHyFwe S Ol ¢ T
can find ourselves in a group picture in comparisowb@n we try toidentify someone else.
As information that redrs to us is more likely to be relevant and require a response from us,
it is only natural that we are biased towards attendingTite impact of seldssociation can
even go beyond cognitive information processiaffecting our attitudes and behavior. iBh
can be reflectedfor instance, in how wéeel more positively towardbelongingshat have

sentimental value in comparison to similar objects that may be in better conddiath how
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we can be extrdriendly to a fellow compatriot who weandomly meet in a foreign country
Consequently,information and elements that we interact with¢ such as our personal
characteristic§Bargh, 1982; Moray,959; Tacikowski & Nowicka, 20]18cial relationships
(Brewer, 1979; Zickfeld & Schubert, 201&)d possession®lufioz et al., 2020; Van Dyne &
Pierce, 2004y, are categorized in the cognitive system by our relationship to therorder
to form a hierarchyof sorts which isbased on the degree to whicthese elementsare

associated to the self and integrated into the sadihceptd 2 21T YA .1 X HAMYy DO

In the present day, however, our interactions are not splebund to the physical
world. With the ubiquitous use of the internet and digital media, we now also interact with
people,charactersobjects, and ideas in an ewvgrowing number of virtual environments.
Consequently the number of elements which we assaiate to ourselves & grown
exponentially. Consider the number of online accounts thatysel the applications on your
smarfpphone, and the transactions you complete online. All websites, platforamsl
applications present a new environment in whiel, as a userare represented in a specific
way. Some of these representations may be familiar togusich as our real name or a
photograph of ourselveg but some of these are completely new. New representations may
include avatars, usernames thaiffer from our real name, or symbols such as the ones used
to represent our location on a navigatdn some caseswe are not represented at all. Thus,
the question is raised whether these new representations of the self, which have only recently
become associated to the self, have the potential to impact information processagvay
that is similar tothat of familiar representations. For example, it is common to see people
who are playing a vidgmmerefer to their avatars as themselved @ Ay 3 (G KAy 3Ia f

achievedagoal aLé¢ ¢Syid G2 | OSNIFAY f 2dahagethedyy > 2 NJ
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were caused What does this reflectAre the avatars cognitively evaluated an equivalent

off albéx | LK230G§23aINI LK 2F 2ySQa asSft fkK

In the last decade, a growing body of research has focused on studying the impact of
recently establishedelfrepresentationgJanczyk et al., 2019; Macrae et al., 2017; Schafer et
al., 2015; Siebold et al., 2015; Sui et all20However, it is not yet clear whethére effects
of familiar and new selfepresentationson cognitive processingre comparable. The aim of
this dissertation is to contribute to thisodyliterature by exploring theprocess of associating
new representationgo the self the cognitive impactf these new selfepresentations and
how theirimpact compares to the effds yielded by familiar sefepresentationsSpecifically,
| will present a set of threenanuscriptsdescribingthe attentionalimpact of seHassociation

when using familiar and new representaticios the self and a stranger.

The seHconcept Context ad definition

The study of the seilh Western culturespans a long history dating back to the ancient
DNBES{1az odzi AG 61 ayQdentudgyviiehit wagi fitsE corfsgptializ2dfr G K S
scientificallyby William Jame¢Barresi & Martin, 2011)Janes (1890) considered that the self
is constituted bymultiple dimensionsvhich referto the different spheres in which a person
develops:the physical, social, and spiritugl all of which ould potentially be further
subdividedln addition he theorizedhat the self can be regarded as both subject (nominative
self) and object (empirical selfames, 189 bl YSt &8> & a St T subjectivelzdo 2 SO
experience of consciousneda other wordsit refersto2 Y SQa& 26y AY G SNLINBG I
as experienced inthe fildtISNB 2y @ LYy O2y (iN} adzX aaSt¥ | a 208
2ySQa aSt¥ a |y 202S 0 GistdioKdpdcificpiogerias assotigfed i KS

to it (Lougheed, 2014)n this case, it alludes to the mental image | hold of myself inhing
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person a womannamed Gabriela,of Guatemalan nationalitywith a specifichair color,

height,and so on. Although research has simeevedon fromWI YS& Q 02y OS LJi dz f 7
various aspects, the distinction delf as subjeétand éself as objectis dill relevant to how

researchers frame their work toddg.g, Christoff et al., 2011; Sui & Gu, 2017; Truong et al.,

2017) as it defines their theoretical arrésearchapproachtowards studying the self

In this dissertation| refer to the seHconcept within the consideration afself as
object, which is the common approach in cognitive psychololgy detail, cognitive
psychology positdie selfconcept as a cognitive structureade upof information about the
self(Sui & Gu, 2017That is, when talking about the selbncept, | am referring to the set of
properties which someone associates with themselves and which constitute their own mental
representation of themselve3he information units thatonstitute thisstructure result from
different cognitiveand sociaprocesses and therefore vary in typ€arlston & Smith, 1996;
Markus, 1977) They can befor example, social relationshig8rewer & Gardner, 1996;
Zickfeld & Schubert, 201.6)ossessiongMuiiozet al., 2020; Van Dyne & Pierce, 2QGH)d
personal goalgBurkley et al.,, 2015 Such units of information are interconnected and
perceived as one integrated concept of the gglfarlston & Smith, 1996; Markus, 1977)
Furthermore, vk 0 KA Yy G KS LI§ MA LJ& Qtissie@Sdorddtimthei cBncept of
self can be operationalized, empirically manipulated, and meas(ed & Gu, 2017)This
means that the properties of the self are inferred from quantitative measures that assess bias
towards selfassociated stimuli. In this case, sa#fsociation is a gradual measure on a scale
OKFG NBFESOGa GKS aiNByirkesdfo 2F1 ¥ A IA4A cdrliedza @ NJ
used to evaluatets categorical and gradual integration into the satincept (i.e., whether it

has beenntegrated into the selconcept or not, and to which degrge
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Current neurological views of the selirror the conceptualization of the setioncept

as a mechanisrwhichinfluences information processing apdovidesa general framework

to make judgmers and decision$ a I NJ dzA X wmdT T T { YA ) SpEcificaltp,pc T

research demonstrates that sellated processing activates several neural regions (rather
than one localized area of the brain), and that the activation patterns of these regions may
not be exclusive to sefelated processingY-A. Chen & Huang, 2017; Murray et al., 2012,
2015; Sui & Gu, 2017perivingfrom this, researchers have suggested that the self is
composed by the interaction of multiple neural regiqMurray et al., 2015; Sui & Gu, 2017;
Vogeley & Gallagher, 201&and that it fulfills an integrative rol¢hat facilitates different
stages of cgnitive information processingHumphreys & Sui, 2015; Sui et al., 2013; Sui & Gu,
2017; Sui & Rotshtein, 2019Yhat is, the sel€oncept provides a criterion by which
information can be categorizedhus establishing seléssociation as one of the filters by

which information can & selected and prioritized in the allocation of cognitive resources.

The way in which the cognitive structure of the sadhcept first develops is not yet
fully understood. However, research suggest thamansk f NS Ré SELINB&a |
birth (Rochat, 2011, 2019Newbornsare believed to hold a basic, innate pertiep of their
own body as a distinct and integrated object, and they can also differentiatesalbentities
as distinct and integrated objec(Rachat, 20119 ¢ KAa @AS¢ Aa ol aSR
basic body coordination reflectbe integration of their different body parts, such as opening
their mouths before inserting their han@lass et al., 1989; J. S. Wats@®93). Additionally,
their movements are motivated and responsive to environmental stifidichat, 2011)In
other words, we are born with adsic sense of self which is grounded on the bodily

experience. During the first two years of life, the cognitive development of infants traverses

ay

2y
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various stages in their capacity to recognize themselves in mirrors and visual media, which is
generally acceged as a reflection of selferception and which is the basic foundation of the
self-concept(Butterworth, 1992) Referring back to the perspective of self as object, it could
be said that this perspective develops by first recognizing the self abjant (the body) in
infancy and is latedeveloped bydefining the properties associated to ¢ namely, the self

concept

Due to the brad range of information that constitutethe self,researchers have
generalyS OK 2 SR  WI YcBr&eQtualizatignds /a Umulti-dimensionalself. Different
disciplineshave focusedn specific facets of the setbnceptsuch as theognitive self, the
ecological self, the extended self, and the social self, to name &Bawesi & Martin, 2011;
Strawson, 1999; Sui & Gu, 201@pllagher (2013) suggested organizing ititerdisciplnary
approachto 1 KS &St F @Al | LI GGSNYy GKS2NB 2F aSt ¥
cluster concept made up of numerous elementhich can only make up a setince a
sufficient number of themare combined, but which cannot individually constitute a self.
Furthermore, he posed that each of these elements are in themselves pattern systems as
well. Admitting the complexity of producing a comprehensive categorizatiententatively
proposed eight general categories that conform the ,selhich include biologicaland
ecological aspects that guide the differentiation between the self and notistdfsubjective
elementsinvolved in social relationships and the differentiation of self and otharsl
cognitive elementselating to the conceptual understanding ofetself as objec{note the
parallel of these categories with the previously mentioned facets studhgddifferent
discipline$. In summary, the seloncept is a cognitive structurghich consist®f units of

information pertaining to multiple categoriethat can be independently identified but are
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inherently interrelated This dissertatiorwill focuson the cognitive and social aspects of the
self by exploing the integration of new selfrepresentations into the cognitive
conceptualization of the selthe differential processing of information related to the self and

others, and its observable effectsn cognition, affect, and behavior

Inclusion of stimuli in the sel€oncept
As a construct that encompass@sy S Qa NB{ I indiviRlyaBelehdnidn the A (i K

environment, the seltoncept is dynamjcomplex andcan be altered byifferent cognitive,
emotional, and sociabehavioral processg®eaux, 1996)n other words the selfconcept is
dynamically constructed by the interactions between differentzironmental elementand
the individual. This implies a constant balancing between extdomaésand interna) self
driven forces Acknowledging this dynamic interplay,Brewer and Gardner (1996)
conceptualizedhe followingthree dimensionsn which the seHconcept functionsand which
rangefrom the individual to the (socially) externalie personal seltoncept is constituted
by the individual traits of a person, thelational selfconcept consists of the different roles
that a person plays in interpersonal relationships, and the collectivecsalfept is defined
by social identities which refer to group membershigdus, it is assumed thatthe
environment doeshold the potentiali 2 A Y LI Ol | y-cohcgpR by Preserditgfa Q &

new representation of the self, although many other factors may also come into play.

Indeed, heorists have proposed that changes in #dernal environmentan hae
an important impact on different aspects thie individual conceptualizatioof the self(Amiot
et al., 2007; Breakwell, 2015; Deaux, 1996)detail, external circumstances can yield short
term and longterm change in the selfoncept (Deaux, 1996)Shot-term change refers to

fluctuations in how a specific identity is expressadit is based on contextual demands and

as
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the way in which the selfoncept is structured. LorAgrm change in the selfoncept consists

of a permanentalteration that requires reorganizinghe seltconcept as a whole in order to
integrate, eliminate, or radefine a specific elemer(Amiot et al., 2007; Deaux, 1996)he
ways in which thenvironment can influence the setbnceptare by ascribing roles, defining
role categories, and by presenting repetitive behavior patterns which strengthen the
association of a specific elamt to the self(Deaux, 1996; Markus, 197’ Hence, familiarity
may indeed play a role on the impact of a gelpresentation on information processing. This
also means thathe seltconcept can develop certain stability and resis&ma threatening
information which contradicts ithut it is always vulnerable to environmental influence that
may cause it to chang@arkus, 1977)That is in order to adapt to the fluctuating nature of
the environment andelationships with others, and to assimilate the information it receives,

the seltconcept must remain flexibl€rajfel,1981)

According to Deaux (1966hdre are two main requirements to integrate an element
into the selfconcept. The first requirement is to associate a specific element to the self. This
is absolutely necessary and, in some cases, sufficient foelé#ment to become integrated
to the selfconcept(Deaux, 1996)Such is the case observed, for example, when the arbitrary
categorization into a group immediately yields identification with the group and behaviors
associated to group identificatio(Brewer, 1979) This is also the case regarding observed
effects of playing a specific role in a videogame, by which players igambfe they played
in a videogames more congruent wh themselves in comparison to other rol@slimmt et
al., 2009, 2010)This labelling process may be regarded as relevant in inducing (at least) short
term change By this account, then, the presentation of new representations of theiself

digital environmentsshould have some impactnothe selfconcept, at least for a limited
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period of time.The second requirement involves process ofanalyzingand consciously
acceptng the element that has been integrated into the setincept(Deaux, 1996)This
procesgefers to an acknowledgment and understanding of dmaracteristics associated to
the integrated elementand has the final end ofacilitating the processing of future
information which may be contradicting and threatening to the ®elficept. That is, the
requirement of analyzing a sedsociated element is one that strengthens the -self
association and allows the salbncept to remain stablen the long term even when

presented with conflicting information that could threaten the setincept

Nevertheless, the selfoncept is not only modified by the influence of the
environment, as an individual may also choose to integrate or eliminataasits from their
self-concept(Deaux, 1996} ikewise an individual may choos®t to endorse a role that has
been ascribed by the social environmefeaux, 1996) There are different motivations
behind the personal decision to integrate, eliminate, ordefine an element of the self
concept. To beig with, there is a general drive to maintain consistency and preserve social
integrity (Becker & Tausch, 2014; Tajfel, 198herefore, the sel€oncept can be repeatedly
re-evaluatedand adapted; for example, increasing the relevance of a particular elengent
order to perceive the seifoncept as congruent. Additionally, individuals constantly strive to
find a balance between individual differentiation and social inclu@ewer, 1991, 1993)n
other words, we strive to accept the associations imposed by the environment in order to feel
accepted while still feeling distinct, which may result in theémterpretation of generic role
Instrumental motivations also influence selfiven modificatiols of the seltconcept.
Individuals hold an implicit inclination to acquire resources that enhance their ability to

achieve specific goa(gron et al., 1991; Deaux, 1998Yhen a element is integrated to the
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selfconcept, the characteristics and resources of that element are perceived to become
accessible to the self as well. Thus, an individual may be motivated to assspet#ic
elements to their seltoncept when such elements are characterized by fesduthat the
individual finds valuabldé=rom this then, different types of new setepresentations can also
vary in their potential impact due to the ideas associated to them based on their

characteristics and the particuldigital context in which theyre presented.

Considering the breadth of the salbncept¢ encompassing numerous dimensions
and including multiple elements the judgementsmade based onthe selfconceptmust
occur contextuallyFollowing the way in which Brewer and Gardner (1996) proposed that the
seltconcept can be structured in levels that range from the individual tocthiective self
categorization theory describes how individuals can perceive themselves at differeistdéve
abstractiong rangingfrom the individual to the collective andhow the level of abstraction
at which the individual perceives themselves in a given moment will depend on
environmental conditions that activate specific elements of thesmntificatons (Turner &
Onorato, 1999)In other words the expression of different sedfssociated elements will vary
according to thespecificsituation and what is considered relevantttat particularsituation
(Humphreys & Sui, 201832 NJ SEI YLX S5 2y S$Qa LINE T Sadieniry | yR
a work context, but different to what is salient ifamily context where famif roles are more
salient, and one may be referred to by a nickname. As elements are categorized by their
relationship to the self, or their degree of selésociatio, differentiation of the self and net
self can both be viewed as gradual or categorical, based on the context. Consider the way in
GKAOK 2yS YlI@& GKAYy]l 27 | -cohdeptmsdnedordtextd(@gl K | LI

someone introducing themselvésd & 2YS2y S St asSQa aLkRdzasS Fa |
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friends)yetisable to make a categorical difference that the two aeparate individualge.g.,

the same person will have a discussion with their spouse referring to each of them individually
ad G @& 2 dzé. SimilarRy, acitclé may be an efficient representation of myself when its
presented in a navigator, but not in any other contektus,self-association of elements is
gradual, but categorical differentiations of self and other occur at the physical level, grounded
on the body. That is, though | may integrate external elemsath as an avatanto my self
concept and feel somehow represe by them, | can also clearly differentiate between

myself and these elementss separate, discrete entities.

To summarize, the setfonceptis flexibleand isdynamicallyshaped bythe impact of
external influencesand internalmotivations. Thus, althaghthe environment does indeed
hold the potential to impact the setfoncept in the short and lontgrm, its impactwill
dependon variouscharacteristics¢ KS&S OKI N} OGSNRAaiGAO&a AyOf dzRS
an element as desirable and congruetat their selfconcept, and the consistency and
frequency of interactions with the element, among many others. Therefore, new self

representations presented in digital media will vary in their potential to impact the self

concept based on its characterigtiand the specific environment in which it is presented.

The impact of selassociation

As previouslymentioned the selfconcept functions as a mechanism that selects,
structures, and manages incoming information based on its relationship tedlieThat is,
the seltconcept influences information processing by directing cognitive resources towards
selfassociated stimuli consequently affecting cognition, attitudes, and behaviof.he
purpose of this isto reduce cognitive load by directing catime resources to what is

specifically relevant to the selfhus it facilitates interactions with the environmerit.should
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therefore follow that measurable observations can be made about the impact of individual
selfassociated stimuli. These measu then be interpreted as evidence that a specific
stimulus is in fact associated to the self, and to which degree it is so. In other words, the
degree to which a stimulus is associated to the self can be interpreted from its measurable

impacton cognitbn, attitudes and behavior.

Considering that a broad range of elements can be included in thesatept, it is
unsurprising that a wide variety of selésociated stimuli have been shown to impact
information processing. So far, such evidence has bmeserved for stimuli that directly
reference the self by functioning @s representatio & dzOK | & 2()&dpéulog 6y V|
et al., 2012; Cérry, 1953; Holler et al., 2011; Koole et al., 2001; Moray, 1959; Tacikowski &
Ehrsson, 2016; Tacikowski & Nowicka, 2010; Wood & Cowan, 1995; Yamada et al., 2012; Yang
etal, 2013Y | Yy R 2 @B&8axhal., 2020 Bortolon & Raffard, 180 Liu et al., 2016;
Tacikowski et al., 2011; Tacikowski & Nowicka, 2010; Tong & Nakayama, 1999; Wojcik et al.,
20180 LG KI & S@Sy 06SSy 20aSNWSR F2NJ 0KS AYRAGA
personal name2 Y S Q& 2 ¢ y(KitayAnblk K&asaws, 1997; Koolakt 2001; Nuttin,

1985; Tacikowski & Ehrsson, 206) 2 y SQa (Ydcikowskiy& Ehrssoré 2016hd

arbitrary visual smuli that have only recently been associated to the s&lth as geometric
shapeqSui et al., 2012)nd completely unfamiliar avatats2 27 YAl { 9 YThA&sHf A OK X
both familiar andnew selfrepresentations in digital environments such as a profile

photograph and an avatayhave the potential to impact information processing.

Additionally, it has been demonstrated that such effects are not exclusive to stimuli
that actually serve s representations of ourselves, buhey are also extended to

environmental elementghat we associate to ourselves. For example, there is evidence
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demonstrating an impact of people and objects such as close ofBerngh et al., 1999; Smith
& Henry, 1996; Zickfeld & Schubert, 201gpupsBrewer, 1979; Tropp & Wright, 200Bnd
possessions(Constable et al., 2018; Mufoz et al., 2020; Van Dyne & Pierce, 2d04)
information processing, attitudesnd behaviorFinally, abstract concepts such as gadéeas
(Hatvany et al., 2018nd roles(Klimmt et al., 2010have also been observed to have an
impact on information processin@his can be the caserfexamplewith peoplewho define
themselves by theireligiousbeliefs, andresearcherswvho feel represented by tb theories

they haveauthored.

In other words the dynamic nature of the setfoncept involves interactions with
numerous environmental elementdhese elemententail diverse cognitive, affective, and
behavioral processes which have the potential to yield different cognitffective, and
behavioral consequencéBeaux, 1996)Followingly, | will describe some of the main effects

that have been reported to be induced by the listed sefociated stimuli.

Cognitive impact of selassociation

The seHconcept is considered to be, by nature, a cognitive structidarkus, 1977;
Sui & Gu, 2017)Therefore, the integration of elements into the setincept is an action
which already impacts cognition by modifying the mental schema of the self. When
associating anothgpersonto the self, for example, characteristics oatlperson cafbecome
integrated into the seO2 Yy OS LJG Y R NB O 2Aghktial§ FO91: Smitteeysh,Q &
1999; Smith & Henry, 1996 he overlap of mental representatis of the self andhe
elements associated to the self have bameasured and observeda explicit measures in
which individuals represent their relationships by drawing overlapping ci(@lesn et al.,

2004; Tropp & Wright, 200lyia implicitcognitive measure@Hatvany et al., 2018as well as
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by neurological datdY-A. Chen & Huang, 2017; Murray et al., 2012, 2015; Sui & Gu, 2017
Vogeley & Gallagher, 201T)hat is, the sel€oncept is restructured in orddp integrate a

new element.

Furthermore, the seftoncept fulfills the purpose of facilitating information
processingdMarkus, 1977; Sui & Gu, 201Therefore the impact of setassociation has been
observed at different stages of information processing such as percef®eomee & Hirsch,

2011) attentional capturgBrédart et al., 2006)and memoryKim et al., 2018)

Self-associated stimulcan access awarenesand guide attentionmore easily than
stimuli associated to otherdzor example, wrds that relate to the self suchaspersonal
names and surname and characteristics directly attributed to the selsuch as nationality
and birthday dateg can preferentidly access awareness in comparisortiie same type of
stimuli when theyrefer to someone els¢Cunningham & Turk, 2017; Rathbone & Moulin,
2010) Specifically, seHissociated stimuli yield a stronger priming effect than stimuli
associagd to others and are thus posteriorly categorized as relating to thensifgreater
easethan stimuli associated to othetseingcategorized as relating to othefTacikowski &
Ehrsson,201& ¢ KS &l YS A& GNHzS FT2N 6KS STFFSOO 27 &
face, which even falitates the perception of subliminal stimuli consisting of (rwsible)
faces of the same gend¢Pannese & Hirsch, 201Hef-association also captures and holds
attention. For example, Y6 S Qa 2 godptuses artéhtion more easily than other names
(Alexopoulos eal., 2012) YR 2y SQa 2¢gy FI OS OF LJadzZNBa | daSyi
(Bortolon & Raffard, 2018h y S Q& 2asy act¥ 4s@ fistractor that interferes with the

identification of stimuli that are related to othe(8rédart et al., 2006)
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Although ®me evidence suggests that conscious awareness is a necessary
precondition to observe prioritization effects of se@ésociated stimuli in information
processing(Kim et al., 2018)there is substantial evidence indicating that this may not
necessarily be so. For example, even if not attending an auditory channel, one’s own name
can still be perceived while other unattended content is not perce{(@atgh, 1982; Wood &

Cowan, 1995) Research also shows that attention can be captured by subliminal
LINSASy Gl GA 2y a (B3 etd.y2820Remarkally, bignc &ven demonstrates
GKFG 2ySQa 26y ylIYS @AStRa adNRBYy3ISNI ySdzNpf 23

states of unconsciousness in slg@ume et al., 2017)

Memory is also impacted byB-associaibn. In detall, it is easier to remember names
2F LIS2LX S K2 AKIFENB 2ySQa 26y yIFEYS Ay O2YLJ
YIG§OK 2y@Brédart,2e16f ! RRAGA2Y I ffeX GKS LINBaSydld
conjunction to other stimuli yields an effect of enhanced memory for the accompanied
content in comparison to content that are not accompanied by-as#iociated stimuliBower

& Gilligan, 1979Kim et al., 2018)

Beyond2 Yy SQa& 246y VYyIYS YR FIF0SY gKAOK | NB LI
change through time, some elements that are integrated into the-saticept are more
REYFYAO |yR (GKdzaA KI @S | Y2 NSforth©sekcgnSepthd f S Ay
adapt accordingly to the way the element changes. Such is the case with goals, which can be
integrated in the seltoncept but are prone to change with time and can be categorically
defined as having been accomplished or failedatn, as the goal is part of the selbncept,

its outcome can either strengthen the selbncept by providing congruent information that
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O2y FANXA Al 2NJ RAYAY A &dhcept whaShillire ty azlievellielgddlh ( & 2

presents incongruennformation that threatens the sel€oncept(Burkley et al., 2015)

Taken togeter, there is an overwhelming amount of evidence establishing that self
association impacts cognition at all stagés.particular, an overwhelming amount of this
SOARSYOS Aada RSNAGSR FNRY (KS LINRPOSaaAy3a 27F 2
andcognitiveA YLJ OG 2F dzaAy 3 LINRPFAES LK20G2a FyR dza$s
in digital environments. The evidence about the cognitive impact ofasslbciation is
congruent with the supposition of the setbncept as a mechanism that fatates
information processingFurthermorejt also provides an explanatory basis for more complex
effects induced by seHssociation in affect and behavidfollowingly, | will briefly describe

the results observed in studies testing the affective effewft selfassociation.

Affective impact of seHassociation

A particularity of the dynamics of the self is the tendency to evaluate the self more
positively than would objectively be done (Brown, 1986). By proxyassebciated stimuli are
generally evaluated more positively when compared to stimuli that are not associated to the
self(Beggan, 1992 herefore, selhissociation yields an impact on affecuch as influencing
implicit attitudes. Implicit attitudes refera evaluative associations that are held by someone
without them necessarily advocating them or being aware of th@nreenwald &Banaji,

1995) By comparing the degree of association of two distinct categories (e.g., me and not
me) and two affective categories (e.g., pleasant and unpleasant). That is, the degree of
congruency perceived between the combination of categories-fffleasant and not me
unpleasant in comparison to not m@easant and mainpleasant) denotes a bias towards

evaluating one category (self or other) as positive. In the case of evaluative judgements such
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Fa aLX SFalydé FyR ddzyLX @F ARy @2dRIABKENKS K i) BY R
Fad Y2NB O2y3aNMHzSyld sAGK aYSé (GKIFy ayz2d YSeéx
O2y ANMzSY G oA 0K (§Bo&ker ai &.| A009;06/e2nivaldY&SFarnham, 2000)
However, positive evaluations are not limited the implicit. Research has demonstrated a
tendency towards explicit positive evaluations of sadfociatedstimuli, such as letters

AyOft dzZRSR Ay 2ySQa 26y yIYS IyR ydzyoSNBE NBf I i
to non-selfassociated stimul{Kitayama & Karasawa, 1997; Koole et al., 200he’s own
possessions ar@sovalued more highly than other objects solely base of being associated

to the self(Beggan, 1992)

In addition todirect valence evaluationsf the objects included in the seltoncept,
selfassociationcan impact attitudes towards the relationship with such elements. For
example, including a group into the selincept increases igroup bias expressed asgnoup
favoritism (in which ingroup refers to a group in which one is includadyl a higher level of
commitment (Brewer, 1979) Specifically, hgroup bias and wgroup favoritism refer to a
pattern of presenting attitudes (and, consequently, behaviors) that bene8t ghoup to
which one holds a membership for the sole reason that one is a member of said group.
Furthermore, integrating an organization into the setincept leads to greater organizational

satisfaction(Knapp et al., 2014)

To summarize, seHssociation enhances positive attitudes towards -sskocated
elements themselves and towards the relationship individuals have with that element. Thus,
digital selfrepresentations cabe relevant in influencing attitudes towards the use of specific

digital services or platforms. Considering the affective aghiive impact of selassociation
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in combination, these logically give way to facilitate the behavioral effects cassdiciation

which have been previously observed, which | will describe in the following section.

Behavioral impact of setassociaton

Building on thecognitive and affective effects previously descripedlfassociation
has been observed to impact behavior in ways that echo the biases listed above. Specifically,
interaction with elements associated to the self yields behaviors tairfand prioritize self

associated elements in comparison to elements that are not associated to the self.

For example, selhissociation is linked to behaviors that favor the ss$§ociated
object by prioritizing it and by assigning or investing more resources towards the self
associated objectBurkley et al., 2015; Oeberst & Matschke, 2017; Tajfel, 19t03% effect
can commonly be observed in the context of group behaviors, especially in sitsiafion
conflict or competih 2y @ 'y SEIF YL S 2F {KXA&NRA &CodpdtBzt §y OA |
Ross, 1975 a semantic principle describing the tendency to mention-sglkited things first
when listing items; when referring to group conflictDeberst and Matschke (2017) found
that, in names of historical conflictsvhich (1) involve two groups who speak different
languages and (2) refer to both groups in the name, there is a tendency name-gheuin
first. For example, one conflict has the FrO Ky | Y SD $INDNBYW OKI NE 6 D dzS NNJ
FffSYFYyRSO FyR (GKS -ONBWOK 2yH NeiSnzosRo&adfi gy K
Furthermore, when asked to spontaneously come up with a name that refers to a fictitious
conflict, there is a tendency to name tiregroup first; even if the assignment to the-gnoup
is recent and arbitraryMoreover, when asking participants to rate groups mentioned in the

names of group conflicts, the group that was mentioned first was generally rated as more
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powerful and imporant (Oeberst & Matschke, 2017) K dzad = @ KSR G ¥ SNHzA S NB T ¢

regarding the perceived importance of thegmoup as greater than another group.

Behavioral bias is also obserlaim resource allocation. For examplehen dividing
resources between the igroup and another group, or between a close other and a stranger,
there isa tendency towards strategies that maximize the profit of the-aslociated social
entity (be it graup or individual) and create the greatest possible difference between the
profits of the ingroup and the ougroup (Aron et al., 1991; Tajfel, 1970)his isalsooccurs
even ifgroups have been assigned arbitrarfljajfel, 1970; Tajfel et al., 1971 similar
behavioral bias has also been obserwedelation togoals.In detail,the consideration of a
goal as part of the setfoncept leads to a greater investment of resources, such as time,
effort, and money, towards achieving the salsociated goal. Furthermore, the degree to

which a goal is associated to the self can pregazl achievemen{Burkley et al., 2015)

To summarize, the consequences of sslociation are observable throughout
various stages of information processiag well as imttitudes and behavior. Threflectsthe
role of the selconcept as a cognitive structure that guides information processing and
cognitively structures specifideanents on the basis of their association to the s€Hus, it
also highlights the importance of understanding the impact of the-rggifesentations in

digital environments, as they can greatly influence the use of digital media.

Integrating new stimuli into the selfconcept Seltprioritization effect

The majority of the stimuli used in thetudies presented so faentail different
confounds.For example,8 A Ydzf A &adzOK | a 2ySQa 26y yIYS | NB
exposure. Others, such as goals, carry a specific meaning of personal value. Even studies

involving the arbitrary categorization into groups involve an element of competition against
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the other group. Thus, it is difficult to evaluate the extent to which such effects are due to
selfassociation itself, rather than these aggregated eleme@tmsidering that many of the
selfrepresentations in digital media are entirely new (as well as therenments in which

they are presented) it is necessary to understand the extent to which the effects presented
in the literature are due to setissociation alone, in absence of familiarity or other additional

elements.

Within the last decade, a growing thp of literature has focused on testing the impact
of selfassociation in absence of familiar{@§anczyk et al., 2019; Macrae et al., 2017; Schéfer
et al.,, 2015; Siebold et al., 2015; Sui et al., 20TR)js has been done by inducing self
associationof a neutral stimulusand then testing its impact in a cognitive task. The
established paadigm used to induce sedfssociation was established by Sui, He, and
Humphreys (2012) and proceeds in the following way: Participants are first asked to associate
three geometric shapes to themselves, a close other (e.g. friend or mother), and a stranger
or neutral object (e.g. chair). The instructions are followed by a matching task, which consists
of the presentation of random pairings of the geometric shapes and \adyels referring the
F2a20AF 0SSR SyGAdGdASa oA oS ontstate SabkEdwih résfohding y R€ =
whether the presented combinations are matching (both representing the same entity) or
non-matching (each representing different entities) as per the original instructions. The
analysis of performance in the matching taskuees only on trials presenting matching pairs.
What results show is that confirmation of the matching sed§ociated shapkbel is pair is
significantly faster and more accurate than any other combination. Furthermore, the
confirmation of the matching fend-associated pair is faster than that of the stranger

associated pai(Schéfer et al., 2015; Sui et al., 2QIHus, the SPE has been interpreted as
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evidence that simple andrlitrary stimuli can become tagged to the self and consequently

impact information processing.

Studies have replicated the SPE by using various stimuli in different sensory
modalities. The original study reporting the SPE used geometric sk@pest al., 20123nd
numerous other studies have replicated this observation by using the same dfivadrae
et al., 2017; Schafer et al., 201%Jowever, the SPE has also been replicated using other
pictorial stimuli, including diagonal lin€S. Payne et al., 2017; Siebold et al., 20G&apor
patches(Stein et al., 2016and new faceswhich are either illustrated (Zhao et al., 2015)r
photographedd { ® t I 8y S S | f ®> )nEwem chracterdsticy df pictoriab i | f
stimuli, such as color, have been observed to yield the(S&Eet al., 2009However, beyond
the visual dimension, studies have replicated the SPE with auditory stimuli such as tones
(Schéafer, Wesslein, et al., 2018)d voicegB. Payne et al., 2019as well as tactile stimuli
such as vibration patterns&Schéfer, Wesslein, et al., 2018y a whole, the results from these
studies demonstrate thatlifferent types of stimuli can become tagged to the self and that

the SPE is highly robu

Later sudies have followingly expanded research on the, 3€ding what yieldself
association angpecifyinghow it impacts cognitionGenerally, results are mixed and further
research is necessary in order to fully understand the SPE and how it compares to the
cognitive impact yielded by familiar selésociated stimuli. However, the research that has
been done so far provides already some insights about recently establisheabsetfiations
and how its impact compares to that yielded by familiar-ssociationln the original report
of the SPE, Sand her colleaguef012)described the SPE aparceptive effecdue tothe

impact of seHassociation vs. otheassociation in categorizing legontrast stimuli in the SPE
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matching task. That is, sedbsociation facilitated perception of legontrast stimuli. In
related studies, the use of compountiisuli using both socially salient (i.e., shapes associated

to self or others) and perceptually salient elements (i.e., color) reflected an interaction of both
social salience and perceptual salience. However, claims about the perceptive nature of the
SPEhave been disputed by later studies. For example, when using a continuous flash
suppression paradigng in which a high contrast mask presented in one eye temporarily
interferes in the perception of a stimulus presented in the other ey®o difference was
observed regarding the breakthrough to perception of se§ociated and otheassociated
stimuli. That is, neither seemed to be privileged into awaren@isin et al., 2016)The
research that has followed has thus hinted at the other possible mechanisms at play in

yielding the SPE.

The SPE has been demonstrated to occur at a concelpttgll; implicating stages of
information processing that occur later than percepti@chafer, Wesslein, et al., 2016hat
is, rather than tagging a specific stimulus to the self, the association tags a concept. When
presenting different stimuli that belong to the same concepuchas images and sounds
representing the same instrumentresults still reflected a significant SPE. Thus, the evidence
suggests that the SPE may not solely depend on perception. This is further supported by the
use of the SPE matching task when assignimegself and other labels to stimuli that are
RSAONAOSR o6& Ydzf GALX S T SSchnzRihgsetal SROEYIN thiso f dzS ¢
case, partial matches (i.e., those in which the presented stimulus complies with only one of
the assigned featur® did not interfere with results. That is, the SPE was observed specifically
for stimuli that complied with both assigned featurgchafey Frings, et al.2016) The effect

demonstrates that the features are integrated into one single reference obfec
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characteristic oberved in later stages of information processing rather than earlier stages
(such as perception). Indeed, sasociated stimuli can yield redundancy gdidemphreys

& Sui, 2015)When presenting multiple sedfssociated stimuli that are coaptually related

can increase the SPE. Such results echo the supposition that dynamics observed in later stages

of information processing are at play.

Additionally, evidence suggests that saffsociation yields similar results to positive
valence and revard. That is, positive stimuli and reward stimuli can both yield result patterns
similar to the SPEStolte et al., 2017; Sui & Humphreys, 2015a, 2015b; Yankouskaya et al.,
2018) However, positive stimuli do not affect the size of the $Ptalte et al., 2017)and
reward stinuli do not yield redundancy gairfSui & Humphreys, 2015aJhus, it seems like
positive valence and reward may play some role in the, $&&hey have inépendent

impacts as well.

Although te paradigm established by Sui and her colleagues (2012) is consistently
used in the literature as a manipulation to induce sedfociation of generic stimuthe task
presents limitationgn specifyingeffects ininformation processing and at which stage they
occur. One of the limitations of the matching task used in the SPE paradigm is that the recently
selfassociated shapes are always presented alongside labels that are familiar, have a
semantic meaning, and are socially salient. Thus, the SPE cannot be exttiiielited to the
recently seHassociated shape. For this reason, researchers have opted for combining the SPE
paradigm with established cognitive tasks in order to specify the dynamics that come into
play in yielding the SPBowever, the methodologiessedhave not yet been standardized.

Therefore, multiple tasks and stimuli have been used to explore similar effects. This has so far
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yielded mixed results regarding the impact of newly establishedassibciation from which

diverse theories have been ddweped to explain the SPE.

In regard to attentional capture by newly sel$sociated shapes alone (i.e., in absence
of a label), mixed evidence has been obtained by researchers using the same cognitive tasks.
One of these tasks is visual search, in whitérget stimulus must be located from within a
group of distractor stimuli. Target stimuli varying in salience (e.g-assliciated and other
associated) are used and response time and accuracy are measured. Faster and more
accurate response towards a paular stimulus are considered an advantage in attentional
capture. When presenting sedfssociated and strangessociated diagonal lines within set of
parallel lines, there was no advantage towards locating theas=bciated lin¢Siebold et al.,
2015) However, in a similarask presenting selland strangetassociated shapes amongst
sets of distractor shapes, an advantage was observed in regards to the speed of locating the
selfassociated shape in comparison to the speed at which the stramggociated shape was

located(Wade & Vickery, 2018)

Ly LINIEfSEtsT a2YS ad0dzRASA KI(B8)iMad& R O NR |
measure attention(Sui et al., 2009; Zhao et al., 201%he task consists of identifying the
location of a target tat may appear on one of two opposite locations (e.g., left and right).
Before the target is presented, one of two cues varying in salignge this case, self
associated and otheassociated; is shown either orienting towards the location where the
target will appear (congruent trials), or towards the opposite direction (incongruent trials).
Response times and accuracy are measured to estimate attentional capture. It is expected
that stimuli that capture attention will facilitate responses towards the cueongruent trials

and interfere with responses in incongruent trials. One study using this task had participants
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associate colors to themselves and a friend. Later, an arrow in either one of the two colors
was presented in the center of the screen, befthe target appeared. Results observed that
arrows presented in the sedssociated color facilitated responses in comparison to arrows
presented in the frienehssociated colo(Sui et al., 2009)A similar study which presented
illustrated faces that gazed to the right or left before presenting auditory targets that were
heard to the rightor left. Namely, the auditory target was manipulated and presented as
either a tone or a voice. The use of a voice target significantly impacted the size of the
attentional effect(Zhao et al., 2015)Taken together, these studies demonstrate that, while
seltassociated stimuli do hold the potential to orientexttion, there may be limitations to

this effect.

Newly established seHdssociation has also been observed to impact the control of
oculomotor responses. In one task, participants were asked to complete the SPE matching
task by responding with preaccaés when normatching shapdabel pairs were presented
at either side of the screen and responding with es@ccades when matching shajadel
pairs were presented at either side of the screen. Results showed thasartades from
matching seHassociatd shapelabel pairs were initiated later than ardiaccades from
matching friendassociated shaptabel pairs(Yankouskaya et al., 2018Yhat &, self
associated stimuli held attention and interrupted responses in comparison to friend
associated stimulg denoting an attentional impact of sedfssociation. In a similar task,
participants were asked to perform argaccades away from selind stangerassociated
shapes presented at the center of the screen, towards a target presented at either side of the
screen. Results again demonstrated that antisaccades were initiated later when self

associated shapes were presented at the center of the sciteemwhen strangegassociated
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shapes were presente(Dalmaso et al.,, 2019)hat is, selassociation, in comparison to

strangerassociatn, impacts attention by holding the gaze.

There is some evidence suggesting that the SPE occurs in memory rather than in
perception or attention. In detail, result patterns similar to that of the SPE can also be induced
by memory difference$Reuher & Chakravarthi, 2017When pairing geometric shapes to
non-words (instead of labels referring to social entities) and manipulating the number of
times in which the shaptabel pairs were presented in the practice trials (low exposure,
medium exposte, and high exposure), memory differences accounted for a pattern similar
to that of the SPE. Although this effect could be interpreted as evidence that the SPE
originates in memory rather than perception, introducing the same memory differences to
the orginal SPE paradigm which uses labels referring to social entities, the SPE was
unaffected. This results evidence that the SPE may not be solely explained as an effect in
perception, and that the matching task alone may be insufficient to identify spetfdicts in

different stages of cognitive information processing.

Further evidence fothe involvement of memory in the SRS obtainedby using a
process refractory period paradigm. The paradigm consists of having participants
simultaneously perform twaasks which require distinct responses. Because it is necessary
to have available cognitive resources in order to perform a task, the stage in which an event
occurs in information processing can be assumed by manipulating the timing in the task (that
is, the period of time in between the presentation of the two stimuli requiring a response)
and observing when the response to one task interferes with the ability to respond to the
second task. Namely, events can be catalogued as occurring in an early patctage, a

central stage, or motor stage. Thus, participants were asked to perform the SPE matching task
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while simultaneously performing an auditory discrimination task. Response patterns excluded
the possibility that the task was being performed at tlaler or later stages. Namely, results
suggest that cognitive prioritization of recently safsociated stimuli occurs in memory. This

is supported by the observation of sel§sociation on memory in a working memory té¥in

et al., 2019) Specifically, in a task requiring the memorization of nmdtor visual patterns

and then confirm tle location of the items conforming it, working memory performance was
enhanced for items presented in the salsociated color than items presented in colors
associated to others. Thus, strong evidence also exists to substantiate the claim that

prioritization of newly seHassociated stimuli involves memory processes.

Altogether,research regarding newly established sedfociation has not yet clarified
how exactly it impacts cognition. So far, there is mixed evidence as to what stage of
information processing is impacted by newly established ssi$ociationAdding to this, the
SPE methodology typically used in the study of newly establishedss#ltiation presents a
confound which hinders the interpretation of its effects as being generated by thesedw
representation. Specifically, its presentation of the newly-as¥ociated shape along with the
familiar label referring to the self does not allow for the SPE to be interpreted as an effect of
the new seHrepresentation only. Finallythe use of pictorial stimuli as new self
representations in the overwhelming majority of studewhile pictorial stimuli are not used
in studies testing the effects of familiar se#fpresentations; presentsa potential confound
which thwarts the comparison of theffects yielded by new setepresentations to the
effects yielded by familiar setepresentations.Thus, it cannot be said whether new self

representations in digital media, such as symbols or avatars, have the potential to impact
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information processingn a way similar to familiar seMBS LINB A Sy G G A2y a A1 S

2NJ I LINRPFAES LIK2G2 2F 2ySQa aStfto

Overview

In order to elucidate how different setepresentations in digital media caaffect
information processing, the manuscripts that constittite chapters of this dissertation will
test the role of familiarity in the impact of sedssociationSpecifically, the aim of this set of
manuscriptsis to directly compare the attentional impact of néw established self
associatiorto that of familiarselfassociationn order to provide further insights on ho{@nd
which) stimuli are integrated into the setbnceptand consequently impact information

processing.

Thefocusof Chapters 2 and 3 @n the attentional impact of newly established self
assaiation and its comparison to familiar s@l§sociation.SpecificallyChapter 2aims to
measure whether a representation of the self can immediately capture attention with greater
ease than the representation of a strangexs reflected in a cuing effecEurthermore,
familiar, new, and paired (combining both familiar and new) represémiatire usedin order
to compare whether thdamiliarity of the representatiorhas an impact on the size of the
effect of attentional prioritization of the self over a stranger. Following the method of the
LINAR 2NJ £ AGSNI GdzZNB 3 K Gre used MaRfamilidr Zepreséntationsy’@Rd & a G N.

geometric shapes were used asw representations.

Chapter Zonsiss of two studies thareplicaie and exter the results fronthe studies
in Chapter 2 Firstthe potential of the self and stranger representaisto capture attention
are comparedwhen these are represented by familiar, new, and paired representations.

Secondly, the attentional task is manipulatedn order to observe whether such
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representations yield another common attentional effect; namelyhibition of return
(Pesner et al, 1988 ! I Ay > (GKS 42 NRA&aedqused faF familiary R
representations, and geometric shapese used asnew representations. The paired
representations used in the first two manuscripts fulfill the purpose of comparing their impact
to that of the shape and label alone in order to disentangle the effects of both elements and

clarify the role they play in producing the SPE aoked in the matching task.

Chapter 4approaches the use of different stimuli modalities as familiar and new
representations (namely, words and pictorial stimuli) as a potential confound. Familiar words
and wordlike letter combinationsare used to compareghe attentional capture of familiar
and new representations of the self, when both types of representations use the same

stimulus modality.

Finally, Chapter 5 will summarize the empirical results presented in Chajter. 2
Their theoretical and practicamplications will then be jointly discussed. Finally, the strengths
and limitations of the presented studies will be considered, as well as possible directions for

future research.

Note that themanuscripts conforming the following chapters have beerntamiwith
co-authors for publication. Thus, there are content overlaps regaréxglanations othe

theory substantiating the reported studies.

x
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Chapter 2: Attentional Capture of S=lf-Representations

(When) Do setassociated stimuli lead to attention holding?

Huge amounts of input arouse our senses at every waking moment, so our cognitive
system needs to filter the incoming environmental information in order to select what is most
relevant to direct our behaviour. A large body of research shows that stimatiriag to one's
self are likely to guide this process of selective attention. In other wordsassdiciated
stimuli such as one's own nanf@lexopoulos et al., 2012; Moray, 1959; Yang et al., 20i@)
2y SQa ARréfartet-al 3006; Wojcik et al., 2018)ve been demonstrated to have a
greater capacity to capte attention than nonselfassociated stimuli. In the last years, it has
been suggested that stimuli may benefit from prioritized attention even when they have only
recently become seldssociateqDalmaso et al., 2019; Sui et al., 2009; Wad&dkery, 2018)
However, limitations of this effect have already been identifigbao et al., 2015and some
studies even failed to observe attentional prioritization of recently established aslf
opposed to otherassociated stimu(iSiebold et al., 2015}t is therefore unclear whether self
associated stimuli impact attentiomnd, furthermore, whether such an impact is generated
by both familiar and newly seHfssociated stimuli. The purpose of the current study is to
specifically compare the impact of sel$sociation on attention for both recently established
vs. highly famiar selfassociated stimuli. Therefore, this paper will have two foci: (1)
demonstrating how selfissociation specifically impacts attention by the use of two different
methods that can be interpreted as attention holding, and; (2) the comparison of the

attentional impact of familiar vs. newly sedssociated stimuli.
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Research gaps and purposes

Familiar seHlassociated stimuli have consistently been found to impact the
distribution of attention in a variety of waysee Sui & Rotstin, 2019 C2 NJ SEI YLX S=
26y YIEYS 2N LAOUGIINE 2F 2ySQa 26y Tl OS KI @¢
0KFyYy 20KSNRA QAlskopduBsiet &, RD1F M@y 1959; Wojcik et al., 2018; Yang
etal., 2013)That is, responsestow8ra 2y SQa 26y VyIYS | a O2YLJI NB
facilitated(Arnelletal., 1999 { A YA f | NI & >acearg Bafdér toyghowe$harlthose ¥
of others(Wojcik et al., 2018; Wood & Cowan, 1995) C2 NJ 2y SQa 24y yI YSZ
effects are maintained whether names are presented in the viGlaxopoulos et al., 2012;

Yang et al., 2013pr auditory sensory modalityMoray, 1959; Wood & Cowan, 1995)
Moreover, targets that follow sefissociated stimuli (i.e., occurring a location that had

previously been occupied by a sablsociated stimulus) elicit faster responses than targets

that follow otherassociated stimuliAlexopoulos et al., 2012)This indicates that the
attentional focus remains at the location of the sa#sociated stimulus even after the

stimulus has disappeargiVojcik et al., 2018)eflecting attention holding. With directional

stimuli like faces as oriented towasdh specific location, responses are faster for targets at

GKS t20FGA2Yy (26 NRa 6KAOK 2ySQa 246y FI 0SS 2
locatonce@ S (KAA R2Sa y20 K2f RLiFe2dl)2016)AdMdaAtIR)y RQa ¢
that directional seHassociated cues serve to orienttenition more efficiently that other

associated cues. In summary, familiar ss§ociated stimuli can efficiently guide attention as

well as eliciting attentional capture and attention holding with greater ease than ether

associated stimuli.

Notably, a graing body of literature has also observed prioritization effects for

stimuli that have only recently become sesociatede.g., Schéfer et al., 2016; Sui et al.,
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2012; Truong €al., 2017) This means that effects of s@lf5f G SR aGAYdz A f A1 S
face are not (or at least not merely) attributable to familiarity. The established method used

to experimentally induce seHdssociation consists of associating neutramsti ¢ such as
geometric shapeg to the self, a close other (i.e., mother or a friend) and a stranger or neutral

object (i.e., a chair). Participants are then asked to complete a response time (RT) matching
task comprising random combinations of the gedrnteshapes and the instances presented
aswordf F 6Sfa o0SdPIPT aGaLES GY2UKSNES GFNASYREODO
presented combinations are correct or incorrect according to the initial association.
Interestingly, responses are typicallgstest when confirming the correct selésociated
shapelabel pair. The advantage in verifying the ssdociated shaptabel pair in comparison

to any otherassociated shapkbel combination is what has been called the self

prioritization effect (SPESui et al., 2012).

Two points concerning the interpretation of the SPthe evidence of which will be
reviewed in the following sectionamotivated the current research and will serve as the foci
of this paper. First, the SPE has been interpreted fitece (among other mechanisms)
attentional prioritization of the selfas compared to otheassociated shapkabel pairs
(Falbén et al., 2019; Humphreys & Sui, 2084, the stage of information processing at
which prioritization takes placeannot be clearly interpreted from the matching task alone;
although stimuli have been manipulated to assume such informg&ahéafer et al., 2015; Sui
et al., 2012) the matching task is not an established paradigm to directly measure attention.
It is therefore unclear whether or how attentional distribution is impacted by-as#ociation.

The matcing task thus has to be combined with paradigms that serve as more specific

measures of attention in order to test this assumption. Secondly, the SPE has been
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interpreted to show that a short association of some (previously arbitrary) stimulus to the self
changes the way in which it is subsequently processed, implying that the stimulus which had
previously been neutral is now prioritized due to its newly established association with the
self. Along these lines, it has been assumed from the SPE that thdagsoof a geometric
shape to the self increases the likelihood of this shape to guide attention. However, only few
published studies have investigated whether the sai§ociated shape alone can elicit
prioritization effectsg and, to the best of our kmwledge, evidence for a prioritization of the
shape alone is quite scarcEhe current study therefore aims to (1) combine the matching
task with an established cuing paradigm to specifically measure attention holding of self
associated stimuli, and (20 compare prioritization effects for a newly established sedf

other-associated shape alone and highly familiar-sedf otherassociated stimuli.

Attentional prioritization of seltassociated vs. otheassociated stimuli

In cognitive psychology, mg paradigms represent a highly established tool to test
the potential of specific stimuli to impact attentig¢frischen et al., 2007; Hawkins et al., 1990;
Posner, 1980; Verghese, 200l cuing tasks, stimuli varying in category/degree of saliency
(namely, the cues) are prested to signal or distract from a target that requires a response.
Targets are presented after the cue, either at the location that had previously been occupied
or indicated by the cue (valid trials) or at a different location (invalid trials). Respltsatly
show faster and more accurate responses on valid compared to invalidgtaalsffect which
is enhanced by the salience of c{iehrman et al., 2002; MacMahon et al., 2Q08)eviously,

the impact of seHassociation orthe distribution of attention has been concluded from the

FAYRAYI GKFEG | LINIAOALIYGQa 26y FILOS 2N 24y
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2 KSNDRAE FIOSa FYyR yvIYSa Ay OfrdbetaskVdicik et £.dzA y 3

2018) the peripheral cuing task anti¢ antisaccades taglilexopoulos et al., 2012)

As explained, recent studies have used a matching task to measure the impact of
recently established selfand otherassociation to previously arbitrary stim@ianczyk et al.,
2019) Participants are asked to associate three geomethapes to themselves, a close
other, and a stranger or neutral object. They are later presented with random combinations
of the shapes and worthbels referring to each of the entities, and participants must indicate
whether they are correctly matched oot The shapes and woildbels are simultaneously
presented, and are thus referred to as shdpbel pairs(Schéafer, Wesslein, et al., 2016; Sui
et al., 2012) When presented with matching shapabel pairs, participants have been
consistently faster at confirming that the seaésociated shapkbel pair is correc(see
Humphreys & Sui, 2015; Janczyk et al., 2019; Sui et al.,.2Bwu2h results have been
interpreted by some as attentional effe@umphreys & Sui, 2015; Sui & Rotshtein, 2019)
However, the matching task alone is insufficient to confirm that the SPE represents (in part)

an attentional effect.

Notably, the matching task has previously beembined with other established
paradigms to investigate whether seifioritization occurs at the perceptual level (Sui et al.,
2012; see Macrae et al., 2017) or at a later stage of information processaglaozyk et al.,
2019; Siebold et al., 2015; Stein et al., 2016has, however, not yet been combined with
established paradigms that can be interpreted as attention holding. We therefore combine
the matching task with an established cuing paradigmamely, the dotprobe taskg to
measure attention holding of se#fssociated stimuli. Specifically, we will use the-piatbe

task as a target discrimination task in which the target following the &edf otherassociated

L.
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cues will randomly vary in being®@ SY 4GSR a SAGKSNI I 4qljé 2N al

identify (Imhoff et al., 2019)

Comparison of the attentional impact of familiar and recentgstablished sel

associated stimuli

As already mentioned, cuingamdigms have only scarcely been used with recently
established selassociated stimuli. In one study using a version of the Posner cuing task
(1980), for example, recently established sedfociated cues were found to guide visual
attention more effectiely than friendassociated cueéSui et al., 2009)Iin detail, Sui et al.
(2009) asked pécipants to associate themselves and a friend with distinctly coloured arrows
(i.e., red vs. green). These stimuli were then used as central cues in a task with two possible
target locations, one to each side of the cue. The cues preceded the targeheyneither
pointed towards (valid) or away (invalid) from the location where the target would
subsequently occur. The size of the cuing effect (RT on invalid trials minus RT on valid trials)
was larger for selissociated cues than friermksociated cued his has been interpreted to
reflect that selfassociated cues cause faster shifting of attention to cued locations than
friend-associated cues. In other words, these results indicate that, similar to highly familiar
selfassociated cuegliu et al., 2016)recently established se#ssociated cues thatra
directional also serve to orient attention more efficiently than recently established ether
associated cuelSui et al., 2009)vet, limitations of this effect have also been identified: Using
auditory targets, the effect of selissociated vs. othesissociated arrows was only observed
with voicetargets but not tonetargets; the same wasue when generic faces gazing to the
right vs. to the left were used as cues (instead of arrows; see Zhao et al., 2015). Taken together

the evidence from these cuing studies, it remains unclear whether recently established self
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associated stimulaloneelicit attentional prioritization as effectively as highly familiar self

associated cues.

In regard to attention holding in particular, evidence regarding the potential of
recently established seldssociated stimuli to impact attention comes from targietection
tasks. In an oculomotor task, for example, participants initiated saccades away from self
associated geometric shapes more slowly than saccades away from stasspmiated
geometric shapeg an observation interpreted as an increased diffiguid steer attention
away from seHassociated as opposed to strangggsociated shapg®almaso et al., 2019)
This suggests thaglike highly familiar seldssociated stimuljwojcik et al., 2018} recently
established seldssociated stimuli may hold attention. However, Dalmaso et al. (2019)
observed the effect only in one of two experiments (namely, only when théo#adir
distinction was taskelevant). Hence, the current study aims to corroborate this result by
specifically comparing the potential of recently established vs. highly familiaassitiated

stimuli to capture and hold attention.

Note that the evidepe from targetdetection tasks suggesting the potential for
recently established seHssociated stimuli to hold attention has consistently used setups
consisting of the selfand otherassociated being displayed individually. That is, the recently
establshed self and otherassociated stimuli are not presented simultaneously. In visual
search, the experimentalinduced association of a shape to the self vs. another person has
also been found to enhance the detection of the ssdbociated shape but nof the other
associated shape, again indicating that nelelgrned seHassociations hold the potential to
capture attention(Wade & Vickery, 2018However, this effect was observed only when the

selt or other-associated shape were presented amongst a set of unfamiliar stimuli. In
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contrast, latencies of visual search saccades towards\selstrange-associated geometric
shapes did not differ significantly when the se#ind strangerassociated shapes were
presented on the same displé@iebold et al., 2015Notably, in the matching task, responses
towards self vs. otherassociated shapes are also compared across trialfs;a®l other
related information is not presented simultaneously in this paradifihe same holds for the
studies that provided evidence for attentional prioritization of recently established self
associated stimuli; the self/s. otherassociated cuesere presented in isolation in these
studies (Dalmaso et al., 2019; Sui et al., 2008)nce this strays from the reality of our
environment in which varioustisnuli simultaneously compete for our attentionye test
whether the established finding that sellevance causes attentional prioritization actually
holds in a context in which two socially salient stinqudne selfrelevant, one othetrelevant

¢ are presented simultaneously and thus compete for attentional resources.

The dotprobe task represents a classical cuing paradigm meeting this requirement. In
this task, as opposed to the Posner cuing task and the oculomotor task used by Dalmaso et
al. (2019, self and otherrelated information is presented simultaneously. Hence, the
current study will investigate whether recently established vs. highly familianssticiations
capture and hold attention under conditions of competition for attentional ng®es among

different stimuli.

The use of the deprobe task will allow us to test whether sel§sociated stimuli
themselvesapture attention and hold it when competing with othassociated stimuli for
attentional resources. Studies have observed tfaniliar selfassociated stimuli such as
2ySQa 26y yYIFEYS IyR FFEOS OFy AYLIOG FGOGSYy(A?z

faces in cuing task&lexopoulos et al., 2012; Wojcik et al., 2018; Yang et al., 2BuB}his



52 |

has not yet been demonstrated for recently established-asffociated stimuli. It therefore
remains an open issue whether recently estsiiid seHassociated stimuli, as compared to
other-associated stimuli, also function differently as cues in apfobe task. The findings
FTNRY GKS &adGdzRe dzaAy3d t 2@y &sn2Dodemohnstfratedthata { A Y
directional seHassociated stimuli can more easily be used to orient attention towards a target
in a differentlocation than directional otheassociated cues. Additionally, the findings from
the study tracking saccades away from centraligsented geometric shapé€balmaso et al.,
2019)demonstrated that sefassociated stimuli can hold attention for longer than stranger
associated stimuli when such stimuli are presented individually. In the mistedy, we thus
specifically test whether selissociated cues are more efficient in capturing and holding
attention than strangesassociated cues. To this end, pairs of newly associated aself
strangerassociated cues will be presented to the papasits, followed by the presentation

of a to-be-located probe target randomly occurring either at the location previously occupied

by the self or strangerassociated cue.

In the currents study, the elements typically used as-s&lfl otherrepresentations
in the matching task will be used as stimuli in the-daotbe task in order to combine both
paradigms within this experiment. As previously mentioned, in the matching task,
performance in stimulus verification is enhanced for matching-asdbciated shaplabel
pairs compared to matching otherssociated shaptabel pairs (SPE).FTiG Sy X (G KS 42 NF
GFNASYRE |yR a&aidNI y3aSNEJakzy® & al) DBOyMadzae 8tRal., | &
2017; Reuther & Chakravarthi, 2017; Sui et al., 2012; Sui & Humphreys, .Z0iéb¢ labels
are highly familiarand should thus be strongly associated to the respective instances. In

comparison, shapes (e.g., a triangle, a circle) become only shortly associated to the instances
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in the course of the experiment. In the current study, participants will first associate
3S2YSONRO akKlLSa G2 GKS froSfa aLé |yR aaiNT
labels, the recently learned shapes or shdgleel pairs as cues in the dptobe task in order

to compare their effectiveness. If recently established -asf@iations have the same

potential to guide attention as highly learned safsociations, then the magnitude of the
effectiveness of the cues should not differ as a function of their representation format (shapes

vs. labels vs. pairs). If, however, famitiaplays a role for prioritization under conditions of
attentional competition, then the size of the cuing effect should be larger for the labels/pairs
compared to the shapes. We acknowledge that there is compelling evidence indicating an
advantage for tle information processing of self 8 82 OA I 1 SR f I 6 St & & dzOK |
and own personality traits as opposed to otkessociated label§Alexopoulos et al., 2012;

Bargh, 1982; Yang et al., 20,1®hereas the evidence indicating a potential advantage for the
information processing of recentlyelfassociated shapes is mix¢gDalmaso et al., 2019;

Siebold et al., 2015; Sui et al., 2009; Wade & Vickery, 2018; Zhao et al., POds) we

assume that the attentional benefit of the setfiompared to the strangeassociated cues in

the dot-probe task is more pronounced when thel 6 St & o0 dLé¢ YR a&aid NI y3
compared to when the self and the stranger are represented by the shapes. In other words,

we predict an interaction effect of representation familiarity (label vs. shape), by which

prioritized responding toward ¢ vs. strangefassociated stimuli will be enhanced by

familiar representations in comparison to new representations.

Interestingly, the size of the SPE increases when twoeassliciated shapes are
presented on matching se#ssociated shaptabel triak compared to when one self

associated shape is presentd®ui & Humphreys, 2015bSimilarly, the simultaneous
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presentation of both the seldssociated shapand the selassociated label might lead to a
greater processing advantage compared to the presentation of only thesstfciated shape

or only the seHassociated label (see Lockhead, 1966, for the general concept of redundancy
gains). In the deprobe task, seHassociated shapkabel pairs might thus be more efficient in
capturing attention than the sefissociated shape or the selésociated label only. In other
words, we expect a compound effect of saffsociation, where two sedssociated stimiu
(regardless of whether these are familiar or newly associated) will hold impact attention more

than one stimulus alone.

In summary, in this study we will use the gwbbe task as a measure of attentional
capture and attention holding capacity. Afterinig the typical SPE manipulation consisting of
associating geometric shapes to the self and a stranger, we will present stimuli representing
both instances as cues in a datobe task in order to measure the attentional capture of self
associated vs. strgerassociated stimule § SELISOG GKFG ARSYGATAOLl
Glieo oAttt 0S FLadgSNI gKSY Al 2 O Cxxddated siimuli KS 2
as opposed to that previously occupied by strangssociated stimuli. In additiorwe will
manipulate the way in which the self and stranger are represented (shape vs. label vs. shape
label pair), expecting the beneficial effect of self vs. straragsociated cues to be more
pronounced when the label is present than when it is notrétwer, we will test (1) whether
attentional capture and attention holding of salfsociated information is also observed
when only the seH vs. strangeassociated shapes (as established during the preceding
association phase of the experiment) are ussccues and (2) whether the attentional benefit
of seltassociated compared to strangassociated information is stronger for shajadel

pairs than for the label only. The results of our study will provide insights on the potential of
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recently establisbd as compared to highly familiar sels. otherassociations to impact the

distribution of attention under conditions of attentional competition.

Method
Participants A total of 34 participants (25 femal®lage = 23,SRge = 3.5) completed

the study. Allparticipants had normal or correcte-normal vision and were able to

complete the study in German. Data from four participants were excluded due to the average

2T GKSANI we¢a FriftAya gAGKAY ¢dzl SeQa odeprTtO R
distribution of all participants. The study was carried out according to the principles of the

Declaration of Helsinki, on the basis of informed consent.

A priori power calculations were made to establish a minimum sample size. In previous
studies, theSPE has beaeported as medium to large in effect size (dz > 0.81 in Sui et al.,
2012anddx ndpy Ay {OKNFSNI SG |t d>X Hnmc Ofatey R LINB
stimuli in a dotprobe task to measure attentional capture reported a largeeetffsize for
congruency between target location and saHfsociated stimuli' 02 = .19 in W¢jcik et al.,

2018). Based on this, we expected a medium effect size of f = .25 (Cohen, 1988) for the effect
of selfprioritization in the dotprobe task. For a repeatesieasures ANOVA of mean RTs with

one group, 6 measurements (2 [target pasn: self vs stranger] x 3 [type of representation:
shape vs. label vs. pair]),= .05,correlation among the measures = .50, and nonsphericity
O2NNBOGAZ2Y s T ™3I N=28idntdddddpretéctalv dffecBuitiaipbweer 2 F
effect of 1¢i .99 (Faul, Erdfelder, Lang, & Buchner, 2007). A total of 34 participants were

tested to allow for dropouts and exclusion of outlier responses.

Design.The study consisted of a 2 (target position: self vs. stranger) x 3 (type of

representation: shape vsalbel vs. pair) withisparticipants design. The assignment of shapes
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to labels was randomized and balanced throughout participants, and the target position was

randomized and balanced throughout trials.

Apparatus and MaterialsThe experiment was conductesh Acer Aspire E15 35

573Gpn{Y wmp®dcé I LIW2LIA dzaAy3d aildl yRin&NFO. O2 YLIzi S|

All stimuli were presented in white colour against black background and at a viewing
distance of 50 cm. The visual geometric shapes were presented asual angle of
approximately 5° x 5°. All verbal stimuli were represented in Courier New font size 18 at a

visual angle of about 0.7°.

Procedure Participants were greeted by an experimenter who shortly provided an
overview of the study structure. All specific instructions that followed were presented on the

computer screen.

At the beginning of the experiment, participants were asked to assocetengtric

A
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gAOGK (GKS TF2ft26Ay3a AyailiNdHzOGA2z2ya LINBASYISRY
NELINSASYGSR o0& | waKILIS HB8E&d geH& diinglttisSa 2 7F
association phase. Participants were to press any key to continue with the experiment after

familiarizing themselves with the instructions.

Following, participants completed the dptobe task (sed-igure2.1). They first
completed 24 practice trials in which they received feedback if their response was incorrect
2N SEOSSRSR MZI pnn Ya 06aAy 02 NNBeycdompleted 24 S & S

experimental trials in which they did not receive feedback on their performance. Each trial

began with a fixation cross in the centre of the screen (500 ms), followed by the stimuli
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representing the self and a stranger on opposite sifethe screen (left and right, located on

25% and 75% of the horizontal line of the screen and on 50% of the vertical line of the screen,

200 ms). Representations were a label, a geometric shape, or a matchinglabappairg

with the order of presentat 2y 06 SAy 3 NI YR2YAI SR® ¢KSys F  GF N
GLX o6l a LINBaSYidSR 2y SAOUKSNI 0KS fSFG 2NJ NA:
horizontal line of the screen, respectively, and on 50% of the vertical line of the screen) until

parthA OA LJF yia NBaLRyRSR aGlié 2NJ aLk¥ (2 AYyRAOIFGS
and the location of the target (left or right) were randomized between trials. A 1000 ms pause,

consisting of a black screen, proceeded before the next trial started.

Finally, the matching task was presented. Each trial began with a black screen (500
ms) followed by a fixation cross (500 ms). A pair consisting of a shape and a label underneath
it was then presented and remained on screen until the participant respdnde for a
YFEAYdZY 2F mZpnn Yad ¢KSNB 6SNB (62 LRR&EAAOT
indicate that the shapéabel pair matched the mapping learned during the association phase
FYR al1¢ G2 AYRAOIFIGS GKI G MarticiBantRrecgiged feedbackOK G K
AT GKSANI NBaLRyasS s6la AyO2NNBOG 2N SEOSSRSR
Initially, four trials were administered as a practice phase, followed by 128 trials of the

matching task to measure of the SPE ssklished in the literature (Sui et al., 2012).

Participants were then thanked, debriefed, and compensated with 6 euros. Students
of the Department of Psychology at the University of Tubingen could opt to receive class

credit.
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Ich Fremder

Familiat representation New representation Pair representation

Figure2.1. Schematic depiction of one trial of the dmobe task (uppefigure) and example
displays demonstrating how the display differed as a function of the type of representation
(familiar vs. new vs. paipWwerfigure).

Results

For all statistical analyses, a significance levelof05 was specified. For RT analyses,
only correct responses with RTs above 100 ms and below three interquartile ranges above
the third quartile of the overall individual RT dlibution were used(see Tukey, 1977)

Exclusions of trials were performed separately for the matching task and thprdbé task.
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Matching Task

As a manipulation check, we first analysed performance in the matching task.

Average RTShe RT data (sdagure2.2 for a summary depiction) were subjected to
a 2 (shape: selissociated vs. strangassociated) x 2 (trial type: matching vs. aoatching)
within-participants MANOVA (see O'Brien and Kaid&85, for the use of MANOVA to
analyse repeatedaineasure designs). The main effects of shak, 29) = 101.99 < .001, ;2
= .78, and trial typef{(1, 29) = 36.8%f @ I=NBB, were both significant. The interaction
of shape and trial typei{1,29) = 60.22pf  ® n,7=MEB, was also significant. To follow up
on this interaction effect, RTs from matching trials were submitted to afantorial (shape:
seltassociated vs. strangassociated) withirparticipants MANOVA to specifically analyse
the SPE. The analysis raled a significant main effect of shag€l, 29) = 125.56 < .001,
' p?2= .81, indicating a significant SPE in the RT data. That is, responses were faster for matching
selfassociated shapkabel pairs than for matching strangassociated shaptabel pars. The
RTs from nommatching trials were submitted to the same analysis, again revealing a
significant main effect of shap&(1, 29) =5.96p & ny4=mI7. Namely, responses were
faster for trials presenting the sedfssociated shape with the labe ¢ & G NI Yy ISNE (K|

presenting the strangekr 3 a2 OAF 1SR aKI LS ¢AGK GKS fl106St aa

{ Sy aaia @i iveanérbot rateiid préséhied ifable2.1. Signal detection
sensitivity indicesR)or each shape condition were used to analyse error réSehafer et
al., 2015; Schafer, Wesslein, et al., 2016; Sui et al., 20&2his end, we defined responses
in the following way: in matching trials, correct responses were considered hits and incorrect
responses were considered misses; in4maaitching trials, correct responses were considered

correct rejections, and incorrect responses were considered falaamal The loglinear
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approach was used to account for cases with 100% hits or 0% false alarms, meaning that 0.5
was added to the number of hits and the number of false alarms, and 1 was added to the
number of signal trials and the number of noise trialsdvefcalculating the rates for hits and

false alarmgsee Hautus, 1995; Stanislaw & Todorov, 1998 sensitivity measures were
submitted to a onefactorial (shape: sefissociated vs. strangassociated) MANOVA. A
significant main effect of shape was observed, 29) = 40.14+f & n,=M58, indicating

a higher sensitivity for selfhan for strangerassociated shapes (i.e., a significant SFE(n

1200 *kk

*kk *kk

o

600 M Self
Stranger

Mean response time (ms)

300

Matching Non-Matching

Figure2.2 Mean response time in the matching task as a function of shapeassitided
vs. strangefassociated) and trial type (matching vs. amtching). Error bars represent
standard errors. *** p < .001.
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Table2.1 Meanerror rates as dunction oftrial type andshape in thematchingtask

Trial type Shape Error rates (%)

Matching Seltassociated 0.9 (1.5)
Strangerassociated 4.8 (3.7)

Non-matching Selfassociated 2.1 (2.6)
Strangerassociated 2.1 (1.9)

Note.Standard deviation presented within parentheses.

Dot-probe task

Average RT#verage RTs in the dptrobe task(seeFigure2.3) were subjected to a 2
(target location: self vs. stranger) x 3 (type of representation: shape vs. label vs:labape
pair) within-participants MANOVA. A significant main effect of target location was observed,
H1,29) =99.6%f ® nyrNirB, intitating that responses were faster when the target was
presented at the location previously occupied by the-seffresentation than when the target
was presented at the location previously occupied by the strangpresentation.
Furthermore, a significartnain effect of type of representation was observég?, 58) =
40.14pf @ n=d& Followup analyses revealed that, irrespective of the target location,
mean RTs were significantly slower for targets following the aetf otherassociated stimuil
as represented by labels than for targets following the-saiid otherassociated stimuli as
represented by shape$(29) = 5.42p <.001,d = 0.99; further, mean RTs were significantly
slower for targets following cues represented by shapes than tardgetlowing cues
represented by paird(29) = 5.67p <.001,d = 1.04. The interaction of target location x type
of representationH2, 58) = 14.7 ¢ & n,7=m3A, was also significant. To folloyw on
this interaction, pairwise-tests were condued. In detail, these posghoc analyses revealed

that responses were significantly faster for targets following the-isgdfesentation than for



62 |

targets following the strangerepresentation, irrespective of whether the instances were
represented by label|4(29) = 8.18p < .001,d = 1.49, or by shapkbel pairst(29) = 3.99p

< .001,d = 0.73. However, the size of the cuing effect was significantly larger for cues
represented by labels than for cues represented by p&i28) = 2.99p = .006d = 0.%. That

is, the difference in response time favouring responses to targets following self
representations over strangeepresentations was greater when the self and stranger were
represented by labels than when they were represented by sHapel pairs. Most
importantly, however, no cuing effect was observed for the shape representation condition,

t(29) = 0.97p = .340d = 0.18.
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Figure 2.3 Response times in the dptobe task as a function of target location (self vs.
stranger) and type of representation (familiar vs. new vs. p@airpr bars represent standard
errors. *** p < .001.

Error ratesMean error rates (presented imable2.2) were submitted to a 2 (target

location: self vs. stranger) x 3 (type of representation: familiar vs. new vs. pair) MANOVA. A
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significant main effect of type of representatidi2, 58) = 5.3 @ fL¥FT.1B, indicated

that responses to the different types of representations differed significantly in accuracy. The
main effect of target location was not significaf{1, 29)= 0.04p ' ®y nA=%001. The
interaction of target location x type of representatidi{2, 58) = 1.61pT'  ® HyI=dD5, was

also nonsignificant.

Table2.2 Mean error rates as d@unction oftargetlocation andtype ofrepresentation in the
dot-probe task

Target Location Type of Representation Error rates (%)
Self Familiar 2.6 (2.1)

New 2.1 (1.6)

Pair 2.3 (1.8)
Stranger Familiar 3.3(2.5)

New 1.9 (1.6)

Pair 2.0(2.1)

Note.Standard deviation presented within parentheses.

Discussion

The current study aimed to shed light on the conditions under whichrekdfance
impacts the distribution of attention. Responses towards highly familiar-asslbciated
adAYdAd A tA1S 2ySQa 26y yIYS 2N FI OS hant @S
NBalLlRyasSa G2 NRa aldAydzZ A adaNRy3te& ¢Amgll SR
et al., 1999; Brédart et al., 2006; Moray, 1959; Yang et al., 2M8¥over, targets following
familiar selfassociated cues as opposed to otlessociated cues asprofit from the
attentional prioritization induced by settlevance(Alexopoulos et al., 2012; Wdjcik et al.,
2018) suggesting afteeffects of atterional capture in the sense of attention holding. Based
on the results obtained in a paradigm introduced by Sui et al. (2012), it has been suggested

that selfassociation can guide attention even when it has only recently been established. In

LIN

02
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this paradigm participants first associate different shapes to different persons, and then
perform a matching task requiring the classification of shigieel pairs as matching or
nonmatching with regards to the learned association. As has repeatedly been shown,
participants are faster and more accurate in verifying -asfociated shaptabel pairs
compared to otherassociated pairs in this matching task (SPE; reviewed in Humphreys & Sui,
2015 and Sui & Rotshtein, 2019). Though it has been concluded from this fthdingn
attentional mechanism might contribute to the SPE (e.g., Falbén et al., 2019; Humphreys &
Sui, 2015), the implementation of paradigms that have specifically been designed to
investigate attentional mechanisms is essential to test the assumptidnstivauli that have

only recently become associated to the self indeed hold the potential to impact the
distribution of attention. Still, there are only few studies that have directly tested the
assumption that recently established sasociations can ielt attentional capture (e.g.,
Siebold et al., 2015; Wade & Vickery, 2019). It thus remains an open research question
whether recently established sedfssociation also hold the potential to elicit attention
holding. We present the first study to the best of our knowledge; to use the matching
paradigm introduced by Sui et al. (2012) together with the dot probe (§&acLeod et al.,
1986)in order to close this resedngap. In detail, we compare (1) seif. strangefassociated

cues and (2) highly familiar vs. recently seslf strangett 44 2 OAlF G SR OdzSad 2 S |
efficiency in enhancing the identification of a subsequent probe target (attention holding). To
this end, participants were first asked to associate two geometric shapes to the self and a
stranger. In the deprobe task, the self and a stranger were either represented by the
corresponding shapes (recently established-asHociations), by the labedsL ¢ I YR & & G NJ

(highly familiar sefassociation), or by shagabel pairs.
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As expected, participants were generally faster and more accurate in identifying the
probe target when it occurred at the location that had previously been occupied by self
associated stimuli than when it occurred at the location that had previously been occupied
by strangefrassociated stimuli. This indicates that sedsociated stimuli captured attention,
and that attention remained at the respective location for at least h@¥)(the duration of
the SOA in our study). As a result, the identification of targets occurring shortly after self
associated cues as compared to strangsesociated cues was facilitated, demonstrating an
after effect of the attentional prioritization ingced by seHassociation. We interpret this to
reflect that selfassociation can elicit attention holding. Importantly, the effect of -self
association was modulated by the type of representation: It was more pronounced for the
highly familiar cues than faecently established cues. Specifically, significant cuing effects
were observed when the self and stranger were represented by the corresponding labels or
by shapelabel pairs but no significant cuing was observed when the instances were
represented bylie corresponding shapes (neither in RTs nor in error rates). This is in line with
our hypotheses that highly familiar seNs. otherassociated cues are more efficient in
eliciting attentional capture and attention holding than recently established d¥ete that
shapelabel pairs were no more efficient in eliciting cuing effects than labels only (i.e., we
observed no significant differences regarding the size of the cuing effect in these conditions).
Hence the presentation of the shape that has recemitcome associated to the self in
addition to the familiar selassociated label did not increase the attentional prioritization of
the selfassociated compared to the oth@ssociated stimuli under conditions of attentional

competition.
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Our finding that highly familiar sefssociated stimuli elicit attentional capture and
attention holding is well in line with previous studies showing attentional prioritization of
one's own name, own personality traitdlexopoulos et al., 2012; Bargh, 1982; Moray, 1959;
Yang etal., 2013 NJ 2 y S Q &Br&artet aff, R006S Wojcik et al., 201Burthermore, it
extends this research by demonstrating that such prioritization also holds when the labels
dzZa SR I NB® 3ISYySNIf 02y aid NHzO arénotexdisive tb éne peddd.f T & |
| OGdz- tftex GKS ONRIFIRySaa 2F (GKS GSNY aaidNy3
enhanced the effect. However, this also applies to many studies demonstrating the SPE by
using the matching task because the usageheke labels is very common in this paradigm.
Accordingly, the question of how the specificity of the instances impacts the prioritization of
recently established seland otherassociations is a more general issue requiring further

research.

The current iinding that recently selassociated as compared to straneggssociated
shapes yielded no attentional advantage can also be related to some studies testing the
efficiency of directional self/s. strangefassociated cues in directing attention in endogesiou
cuing taskgSui et al., 2009; Zhao et al., 201%) sum, these previous studies reported mixed
results(Sui et al., 2009; Zhao et al., 20IB)at is, from Sui et al. (2009), it can be concluded
that in a Posner cuing task, salsociated arrows can serte orient attention ¢ but this
effect seems to hold only under very specific conditions (see Zhao et al., 2015). Turning from
the orientation of attention by directional cues to attentional capture and attention holding,
Dalmaso et al. (2019) observed icative evidence that saccades away from-sskociated
geometric shapes are initiated more slowly than saccades away from strasgeciated

shapes¢ when the self/other distinction was tasielevant. Similarly, Wade and Vickery
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(2018) observed fasteredection of selfvs. strangeiassociated geometric shapes in complex
visual search tasks with displays including neutral antder self or strangerassociated
shapes. However, Siebold et al. (2015), who had presented neutral, aetf stranger
associted shapes on the same visual search display, did not observe faster detectiont of self
as compared to strangdr 8 32 OA I 1SR aKILISad LYyGSNBadadaAy3afte
oculomotor task used by Dalmaso et al. (2019) also include the presentationycd eelf or

an otherassociated cue on a given trial. In contrast,-s@ifd strangerassociated cues are
simultaneously presented in the paradigm we used (namely, thepdabe task)g as in the
visual task variant used by Siebold et al. (2015). Th#tadatter variants test the potential

of selfrelevance to guide attention in contexts in which salfid strangefassociated stimuli

have to be processed simultaneousithat is, to contexts in which selfand stranger
associated stimuli compete for ational resources. Specifically, in our paradigm, the self
associated shape might reasonably be assumed to be more socially salient but still the
manipulation also induces some degree of social salience to the strasgeciated shape

(i.e., it does notemain a neutral stimulus). Taken together, the results from the current study
are in line with the conclusion suggested by Siebold et al. (2015), namely that attentional self

prioritization may not transfer to a biased competition task.

In reference to Lokhead (1966) and Sui and Humphreys (2015), we had reasoned that
attentional selfprioritization might be larger when the self and the stranger are represented
by shapelabels pairs than when they are represented by labels (or shapes) only. However,
we obrved no cuing effect for the shapes and the size of the cuing effect did not differ for
shapelabel pairs and labels, indicating that attentional capture of the-gs$ociated label

did not increase by the addition of the sal§sociated shape. This istnn line with the
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reasoning that redundancy gaiisockhead, 1966hduced by the presentation of the shape

label pair as opposed to only the shape or label alone, would enhteceffect of sel
relevance in the doeprobe task (see Sui & Humphreys, 2015). Given that we did not observe
a cuing effect for the label alone, it is reasonable that we did not observe redundancy gains
when pairing the label with the shape. Still, reapes were generally faster for targets
following shapdabel pairs as compared to targets following shapes or labels. That is, we
observed no evidence in support of the assumption that-asffociated shaptabel pairs

might capture attention more efficidty than the sefassociated shape or the s@$sociated

label. However, it seems possible that the faster RTs for pairs compared to shapes or labels
only reflect a beneficial effect of redundancy gains (in the sense of facilitated processing for
both sef- and strangeirelated information when two cues referring to each instance are
presented, instead of only one) that is independent from the prioritization ofasdbciated
stimuli. Note that it remains an open issue whether redundancy gains might eahanng
effects for pairs as compared to labels (or shapes) in endogenous cuing tasks requiring the

processing of only either selbr other-associated stimuli at a time as in Sui et al. (2009).

In the matching task, we found the expected pattern of resddoth in RTs and
sensitivity measureéSchéfer et al., 2015; Schéafer, Wesslein, et al., 2016; Sui et al., 2012; Sui
& Humphreys, 2015a, 2015hbhdicating that we succeeded in inducing a significant SPE. Our
findings from the dofprobe task can and should thus be interpreted against this background.

In the matching task, each trial comprises both a newly associated shape and a highly familiar
label. On some trials, only sebir other-associated information is present (matching trials),
on others both selfand other-associated information is present (nonmatching trials). The

latter also holds for the deprobe task in which selfand strangetrelated information
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competes for attentional resources on each prime display. Yet, the SPE is usually measured
on matching trials, where effects magyat least to some degreehinge upon the presentation

of shapelabel pairs. Across studies, results on naching trials are less systematic. In our
study, we generally observe faster RTs on trials comprising thassdtiated shape than on
trials comprising the strangeassociated shape both on matching and nonmatching trials
(see Sui et al., 2012; thouglee Janczyk et al., 2019; Schéafer et al., 2016; Sui & Humphreys,
2015c). This indicates that information processing of the-astbciated shape as recently
established, compared to the strangassociated shape, is actually benefitted in the
matching ta&: trials comprising the sedssociated shape and stranggssociated label elicit
faster responses than those comprising the se$ociated label and the strangassociated
shape (nonmatching trials); trials comprising the sesiociated shape and labelicit faster
responses than those comprising the strangssociated shape and label (matching trials).
Though our results indicate that the presentation of shapes that have only recently become
associated to the self vs. a stranger is not sufficienglicit attentional seHprioritization in

the dot-probe task, the current study does not allow to preclude whether an attentional
effect may underpin the advantage of the safsociated shape compared to the stranger
associated shape in the matching kasSince the shape and the label both need to be
considered to enable classification of the pair in the matching task, whereas the shapes (i.e.,
the cues) are rather taskrelevant in the dotprobe task, future research should investigate
whether the relerance of the shapes determines whether or not their sslf other

relatedness impacts the distribution of attention.

In conclusion, our data yields insights into effects of-sdivance on attention

holding in situations where selénd strangefassociged stimuli compete for attention. Our
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results show that seldssociated labels strongly capture and hold attention, thus facilitating
responses to targets following selfsociated labels as compared to targets following
strangerassociated labels. Furtheour study shows that this effect does not hold when
instead of the familiar labels shapes that have only recently been associated to the self vs.

a stranger are used as cues. That is, attentional prioritization ofassticiated stimuli may

be morelimited when they are presented simultaneously with strangesociated stimuli

than when sel and strangerassociated stimuli are presented without any other stimuli
competing for attention (e.g., Sui et al.,, 2009). Our study extends the body of Uiterat
showing that selfelevance elicits attentional capture (Arnell et al., 1999; Wade & Vickery,
2018) and serves to orient attention (Zhao et al., 2015; Sui et al., 2009) by demonstrating
further support for the assumption that it also enhances attentimiding (see Alexopoulos

et al.,, 2012; Dalmaso et al., 2019; Wojcik et al., 2018). Summing up, our results provide
evidence that established, familiar sélfa 8 2 OA G SR a0 A YdzZ A 0adzOK | &
robustly elicit attention holding, wherea®cently established sedssociations may not be
sufficient to induce such an attentional prioritization when the ss§ociated stimuli need

to compete for attentional resources with oth@ssociated stimuli.
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Chapter 3: SeltRepresentations and the Temporal Dynamics of

Attentional Capture

Does seHassociating a geometric shape immediately cause
attentional prioritization? Comparing familiar vieecently seHassociated

stimuli in the dotprobe task

One of the major challenges faced by our cognitive system is having to select what is
most relevant for further processing out of the huge amounts of constantly incoming stimuli.
The degree to which a stimulus is associated to the self represents a good cue indicating
GNBt SOFyO0Se (2 2dzNJ O 2assgchaiedsgniuli ave dad@uditobbe ¢ K I G 7
preferentially processed at different stages of cognitive information processing. For example,
2y SQa 2 gAmnellyet a¥,9999; Moray, 1959; Yang et al., 2adr3jace (Bortolon &
Raffard, 2018; Brédart et al., 2006; WJjcik et al., 2a&8¢ to be quickly and accurately

recognized; even in the absence of attention (e.g., Bargh, 1982; Moray, 1959).

In order to measure effects on information processing at different stages,
experimental psychologists use different computerized tasks. As spaliaglscuing tasks
represent one established paradigm toeasure effects of setlelevance in information
processindgAlexopoulos et al., 2012; Dalmaso et al., 2019; Sui et al., 2009; Wojcik et al., 2018;
Zhao et al., 2015)These tasks consist of responding to targets which are presented at
locations that are either cued by a stimulokinterest (valid trials) presented shortly before
the target(i.e., with a short stmulug y a S | 4@ yOKNRYy &> {h! X XX HnAn
Research using such spatial cuing tasks has shown that salient stimuli facilitate responses on
valid trids compared to invalid trials an effect known as spatial cuirfg.g., Alexopoulos et

al., 2012; Falbén et al., 2019; Posner, 1980)letail responses have been demonstrated to
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0S FLadSNI G2 NRa GFNBESGa LINBaSyaSR 2y 201
presented on locations cued by other nan{@dexopalos et al., 2012)Similarly, responses

FNE 3ISYySNrfte FLadSNI d2¢6FNRa GFNBSGaA LINBaSyl
face than to targets presented on locations cued by the picture of another(taoeet al.,

2016; Wojcik et al., 2018)Such results have been interpreted as a prioritized cognitive
procesing of seHassociated stimuli vs. otherssociated stimuli in attention. That is, due to
GKSANI aa20AFdA2y G2 2ySQa aStFz 2ySUa 24y
preferentially processed in cognition, thus leading to faster responding to tergeed by

selfrepresentations vs. otherepresentations.

Importantly, in the studies described so far, satsociated stimuli have always been
NBLINSASYGSR o0& KAIKE&@ FFEYAEAINI AGSYa tA1S 2y
the observed effets are attributable to their relevance to the self or to their familiarity
cannot be clearly established. In @rdo control for effects of familiarity, and thus attempting
to measure the advantage of sefsociation more purely, Sui, He, and Humphr@gd 2)
introduced a matchingask paradigm which has become an established method to induce
selfassociation. The procedure is as follows: First, participants are instructed to associate
geometric shapes (e.g., a triangle, a circle, and a square) to theasdose other, and an
unknown or neutral other. This instruction is followed by a matching task comprising the
presentation of random combinations of the geometric shapes and the vaiels
NELINBASYUAy3d GKS | daz2O0A leicSRiebal,2a18)APardkicipants dS o >
must indicate whether each combination represents a matching ormatching shapéabel

pair according to the initial instructions. Typically, results reflect an enhancement in

performance towards the self: responsimes (RTs) are significantly faster when confirming
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the correct combination of the sessociated shape and label than when responding to any
other shapelabel combination (selprioritization effect, SPE; see Humphreys & Sui, 2015; Sui

& Rotshtein, 2019

The SPE as observed in the matching task has been interpreted as evidence that a
short association of some (previously arbitrary) stimulus to the self changes the way in which
it is subsequently processed. That is, this stimulus, which had previowstyneeitral, is now
prioritized due to its new association with the s@fg., Humphreys & Sui, 2015; Janczyk et
al., 2019; Suiteal., 2012) Crucially though, in the matching task, newly seH. other
associated shapes are always presented in combination with¥etrels referencing the self
vs. the other instanceg with these labels representing highly familiar sels. oher-
associated items. Thus, in order to test the potential of receasitablished selfvs. other
associated stimuli to individually yield prioritization effects, the matching task has been
combined with other cognitive tasks. For example, usisgralar experimental induction of
selfassociation as Sui and colleagues (2012), Sui et al. (2009) presented the newly self vs.
other- 332 0AFGSR I NNRga a OdzSa Ay | GFNRFIyG 27
preceding the target were presead in the center of the screen pointing towards the target
location, rather than appearing on the same location were the target would appear.
Remarkably, they found that after the experimentaihduced association of differently
colored directional stimulto the self vs. other instances, directional setsociated stimuli
are more efficient in guiding attention than directional frieadsociated stimuli (though see
Zhao et al., 2015, for limitations of this effect). Likewise, in an oculomotor task, rslowe
initiation of saccades towards a target positioned away from sslfotherassociated shapes

was observed (though only when the self/other distinction was 4&d&vant; Dalmaso et al.,
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(2019). Then again, in visual search, the cuing of target locatgnnewly selassociated
stimuli has been observed to enhance target detection in some studies (Wade & Vickery,
2018) but not in othergSiebold et al., 2015)That is, though it has been concludedm the
SPEs observed in the matching taflat the salience of a previously n&al geometric shape
indeed increases through its association to the gk specific evidence for this assumption

is ¢ to the best of our knowledge quite scarce. Indeedonly few published studies have
investigated whether the selissociated shapda@ne can elicit prioritization effectsand, to

the best of our knowledge, evidence for a prioritization of the shape alone is quite scarce. A
systematic comparison of the potential of familiar vs. new-asociated stimuli to impact
information procesmg is lacking. In order to close this research gap, the current study aims
to systematically compare how new and familiar sel. otherassociated stimuli impact

information processing.

Building on previous research, in our study we will combine thechag) task with a
spatial cuing task, namely the dptobe taskMacLeod et al., 1986) he dotprobe task is an
established method to measure salience and informatioocpssingY. P. Chen et al., 2002;
Ehrman et a].2002; Le Pelley et al., 2013; MacMahon et al., 2006; Werthmann et al.,. 2011)
In this task, two prime stimuli differing in salience are simultaneously presented on opposite
sides of the screen, followed by a probe target which participants are asked to locate as fast
as possible by pressing one of two keys (one for each side). tamplgy the target can occur
at either of the locations that had been occupied by the preceding prime stimuli. As
processing is guided by salience, responses are facilitated when the target occurs on the side
of the more salient stimulus when SOAs are slf@drdjcik et al., 2018)The dotprobe task

A

KFIa LINS@A2dzate 0SSy dzaSR G2 Ay@SaaAa3darasS GKS
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familiarandnorfF I YAt A NJ 20 KSNBRQ FI O0Sax NBGSFHftAy3d GKI
FILOS Ay O2YLI NR & 2 yc thiisresdtiiy khSasiter RIS Zot fargeQ ollowing O S &
2ySQa 246y O acikeliak, 0LEHAWeTdr, IS Bas not yet been demonstrated

for newly selfassociated stimuli. It therefore remains an open issue whether newly self
associated stimuli, as compared to newly otasisociatedstimuli, also speed responses if

used as cues in a dprobe task.n the current study, we will thus specifically compare the

potential of both familiar and newly sel¥s. strangefassociated stimuli to serve as cues in

the dot-probe task. Specifically, selind strangerassociated cues will be simultaneously
presented to the participants, followed by the presentation of étslocated probe target

randomly occurring either at the location previously occupied by the- selfstranger

associated cue.

As already mentioned, in the matching task, stimulus verification performance is
enhanced for matching se#ssociated shapkbel pairs compared to matching other
associatedshapé 6 St LI ANER ONBT{ SOGAy3a GKS {IASNE hTFi
have been used as labels he(danczyk et al.2019; Macrae et al., 2017; Reuther &
Chakravarthi, 2017; Sui et al., 2012; Sui & Humphreys, 20158e labels are highly familiar
and should thus be strongly associated to the respective instances. Indeed, it has been
20aSNIWSR GKI ican@rvd&hcefpérfor@dnce ind Perc&ptual priming task vs. the
f6St aRadikdivsKi B Bhxskon, 2016) comparison, shges (e.g., a triangle, a circle)
become only shortly associated to the instances in the course of the experiment. In the
OdzZNNBy il aiddzReéz LI NIOAOALIYyGa gAff TFANRG | aa
GAGNT yISNED 2SS gAft amikSabelsh tNeldcehtly Gsfaciat& shafes NJ G K

or shapelabel pairs as cues in the dptobe task in order to compare their effectiveness. If
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newly established seHssociations have the same potential to guide attention as highly
familiar selfassociatios, then the size of the effectiveness of the cues should not differ as a
function of their representation format (labels vs. shapes vs. pairs). If, however, familiarity
plays a role for prioritization under conditions of attentional competition, then tlze sf the

cuing effect should be larger for the labels/pairs compared to the shapes. We acknowledge
that the evidence indicating an advantage for the information processing of highly familiar
seltl 3a20A1 0SR adGAYdzZ A € A1S 2 oen(parsodaliyytraits bsOS >
opposed to corresponding othexssociated stimuli is compellir{@lexopoulos et al., 2012;
Bargh, 1982; Yang et al., 20,1®hereas the evidence indicating a potential advantage for the
information processing of recently sedsociated shapes is mixéDalmaso et al., 2019;
Siebold et al., 2015; Sui ek, 2009; Wade & Vickery, 2018; Zhao et al., 200&grefore, we
assume that the attentional benefit of the setfompared to the strangeassociated cues in
thedotLINR 6S Gl a]1 A& Y2NB LINRy2dzy OSR 64KSy GKS

compared to when the self and the stranger are represented by the shapes.

Note that, in the matching task, the size of the SPE increases when tvassetfiated
shapes are presented on matching sa$sociated shapkbel trials compared to when one
selfas®ociated shape is presentd®ui & Humphreys, 20156%imilarly, in the current study,
the simultaneous presentation of two sedfsociated stimulg namely,the seltassociated
shape and the sefissociated labej might lead to a greater processing advantage compared
to the presentation of only the seHissociated shape or only the salsociated labelsge
Lockhead, 1966, for the general concept of reduragain$. That is, seladssociated shape
label pairs might thus serve as more efficient cues in thepidobe task than the self

associated shape or the s@§sociated label only.
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In summary, in the span of two experiments we will use the-globe taskto
investigate for the first time whether prioritization effects elicited by the association of a
stimulus to the self, as previously reported to be reflected in spatial cuing e{#&letsopoulos
et al.,, 2012; W¢jcik et al., 201,8¢an be elicited by newly sedfsociated stimuli under
conditions of attentional competition. That is, after using the typical SPE manipulation
consisting of associating geomietshapes to the self and a stranger, we will present stimuli
representing both instances as cues in a-pgadbe task in order to measure the attentional
capture of seHassociated vs. strangassociated stimuli. With a short SOA of 100 ms (Study
1), weexpect that responses to a target will be faster when it occurs at the location previously
occupied by seléssociated stimuli as opposed to that previously occupied by stranger
associated stimuli. In addition, we will manipulate the way in which theaselfstranger are
represented (shape vs. label vs. shdaleel pair), expecting the beneficial effect of seif.
strangerassociated cues to be more pronounced when the familiar label is present than when
it is not. Moreover, we will test (1) whether sa§sociated stimuli also influence responses
to targets when only the self/s. strangefassociated shapes (as established during the initial
association phase of each experiment) are used as cues and (2) whether the effect of self
association on respondinis stronger for shapkbel pairs than for the label only. As, to the
best of our knowledge, the available body of research for both familiar and newsetither
F3a20AF0SR adAYdZd A A& NBAUGNAOGSR (2 laleKS Ay Q
responses when SOAs are short, Study 2 will use a longer SOA (1000 ms). For longer SOAs in
spatial cuing tasks, responses to targets at locations cued by salient stimuli are usually delayed
gad® NBalLkRyaSa (2 GFNABSOa Ileit 2000). Ddg®ffect is BnO¥NG A 2 v &
as inhibition of return(Posner et al., 1985; Boer & Cohen, 1984)n Study 2, we set out to

test for the first time whether seléissociated stimuli cause higher inhibition of return than
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strangerassociated stimuli. Moreover, we will again compare three different representation
formats (shapes vdabels vs. pairs). We expect stronger inhibition of return for familiar
stimuli than for new stimuli, and we expect stronger inhibition of return for the- sedf
strangerassociated stimuli, especially for familiar stimuli. The results of these studlies
provide insights on the potential of recently established as compared to highly familiar self
vs. otherassociations to impact responses to cued targets (in a context of attentional

competition).

Study 1

In Studyl, we aimed to measure theffect of selfassociation on responses in the eot
probe task as reflected by a cuing effect. We expected responses to the target to be faster
when the target follows selfvs. strangefassociated stimuli. Furthermore, we expected such
difference to be impcted by the familiarity of the type of representation used for the self
and stranger (i.e., stronger cuing effects for familiar than for newly established self vs. other

representations).

Method

Participants A priori power calculations were made usingP@ver(Faul et al., 2007)
to establish a minimumanple size. In previous studies, the SPE has been reported as
medium to large in effect size£>0.81in Suietal., 2012 addx n ®py AYy { OKNTFSNJ
and previous studies using own face and otHace stimuli in a deprobe task to measure
attentional capture reported a large effect size for congruency between target location and
seltassociated stimuli (>= .19 in Wdjcilet al., 2018). Based on this, we expected a medium
effect size of = .25(Cohen, 1988jor the effect of seHprioritization in the dotprobe task.

For a repeatedneasures ANOVA of mean RTs with one groupgésarements (2 [target
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location: self vs stranger] x 3 [type of representation: label vs. shape vs. pai]).05,
O2ZNNBtFGA2Y Y2y3d GKS YSI &daNBa ' opnz FyR y?2
size ofN = 28 is needed to detect an effect it power effect of L i [ dpp & | G20dal
participants (29 femaleMage = 23, SQge = 4.53) were tested to allow for dropouts and

exclusion of outlier responses. All participants had normal or correttatbrmal vision and

were able to complete thetsdy in German. Data from four participants were excluded due

G2 0G0KS | @SNI3IS 2F GKSANI wea TFritAyad gAIGKAY
compared to the sample distribution of all participan@ata cleansing was carried out

separately for thematching task and the deirobe task.The study was carried out according

to the principles of the Declaration of Helsinki, on the basis of informed consent.

Design.The study consisted of a 2 (target location: self vs. stranger) x 3 (type of
representaton: label vs. shape vs. pair) withparticipants design. The assignment of shapes
to labels was randomized and counterbalanced throughout participants, and the target

position was randomized and counterbalanced throughout trials.

Apparatus and MaterialsThe experiment was conducted on Acer Aspire E15 35
573Gpn{Y mMp®dcé¢ fFLI2L1a dzaAy3d adal y PHmMeR.0.@QR Y LJdzi S
stimuli were presented in white colour against a black background and at a viewing distance
of 50 cm. The visual geeetric shapes were presented at a visual angle of approximately 5° x
5°. All verbal stimuli were represented in Courier New font size 18 at a visual angle of about

0.7°.

ProcedureAt the beginning of the experiment, participants were asked to associate

N

g2 YSGNRO akKILIS&a O0GNAIFYy3IES | YR Iéhd da Badnde (2 G K

AY DSNXIYyO 6AGK GKS F2tft2gAy3 AyailiNHzOGA2ya
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not presented during this association phase. Participants were to press any key to continue

with the experiment after familiarizing themselves with the instructions.

Following, participants completed 84 trials of the gobbe task (se&igure3.1). Each
trial began with a fixation cross in the centre of the screen (500 ms), followed by the stimuli
representing the self and a stranger on opposite sides of the screen (left and rigitedamn
25% and 75% of the horizontal line of the screen and on 50% of the vertical line of the screen,
100 ms). Representations were either a label, a geometric shape, or a matchinglabepe
pair ¢ with the order of presentation being randomized. Thentarget consisting of an
asterisk (*) was presented on either the left or right side of the screen (on 25% or 75% of the
horizontal line of the screen, respectively, and on 50% of the vertical line of the screen) until
LI NI A OA LJ y (& NBoandigat RiSRer thaRtargewdd Idcdted onlithe left or
right side of the screen, respectively. The location of the target (left or right) was randomized
between trials. On half of the trials, the target occurred at the location of theasslbciated
cue6 1 KSaS FFNB a@FfARE GNARIFEaAa Ay 2dzNJ LI NI RA YL
previously occupied by the strangera 32 OAF G SR 0dzS o0aAy @It ARE

consisting of a black screen, proceeded before the next trial started.

Finaly, the matching task was presented in order to test whether the- saiid
strangerassociation of geometric shapes as introduced at the beginning of the experiment
caused the SPE as established in the literafGg et al., 2012)Each trial began with a black
screen (500 ms) followed byfiaation cross (500 ms). A pair consisting of a shape with a label
underneath it was then presented and remained on the screen until the participant

responded, or for a maximum of 1,500 ms. There were two possible responses: Participants



KFER (2 |lowBicatd that tRe shajpéabel pair matched the mapping learned during
0KS [aa20AlFGA2y LKIAS FyR a1é G2 AYRAOIFGS
Participants received feedback if their response was incorrect or exceeded 1,500 ms

OGAYO2ININSIO& S NBaALRYR FTlFLAGSNEOVLDP LYAGAFfE@&T ¥Fi:

phase, followed by 128 experimental trials of the matching task.

Study 1: 100 ms
Study 2: 1000 ms

Until response

1000 ms

Labelcondition Shape condition Pair condition

Figure3.1 Schematic depiction of one trial of tet-probe task (upper graph) and example
displays demonstrating how the display differed as a function of the type of representation
(label vs. shape vs. pair; lower graph)

Participants were then thanked, debriefed, and compensated with 4 euros. Students
of the Department of Psychology at the UniversityTafbingencould opt to receive class

credit.
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Results

For all statistical analyses, a significance levelof05 was specified. For RT analyses,
only correct responses with RTs above 100 ms and bet@naad a half interquartile ranges
above the third quartile of the overall individual RT distribution were (see Tukey, 19]).

Exclusions of trials were performed separately for the matching task and thprdbe task.

Matching Task

As a manipulation check, we firginalysed performance in the matching task

considering either RTs or the signal detection inBe® a measure of accuracy.

Average RTS.he RT data (sdegure3.2 for a summary depiction) were subjected to
a 2 (shape: selissociated vs. strang@ssociated) x 2 (trial type: matching vs. aoatching)
within-participants MANOVA (see O'Brien and Kaiser, 1985, for the use of MANOVA to
analyse repeatedaneasure designs The main effects of shapgl, 33) = 52.48 < .001, p?
= .61, and trial type(1, 33) = 15.0Ff P fp3=M3I, were both significant. The interaction
of shape and trial typei{1, 33) = 18.99 ¢ & n,7=m3X, was also significant. To éoH up
on this interaction effect, RTs from matching trials were submitted to afantorial (shape:
selfassociated vs. strangassociated) withirparticipants MANOVA to specifically analyse
the SPE. The analysis revealed a significant main effd¢83) = 50.73pf & nfi=mel,
indicating a significant SPE in the RT data. That is, responses were faster for matching self
associated shaptabel pairs 1 = 685.82SD= 170.73) than for matching strangassociated
shapelabel pairsil = 874.005SD=218.46). The RTs from nomatching trials were submitted
to the same analysis, also revealing a significant main ef€Lt,33) = 7.68p I  ® nph=hx
.19. This indicates that responses were faster for-nmtching trials comprising the self

associatecshape (and otheassociated label)M = 806.88SD= 157.98), compared to those
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comprising the strangeassociated shape (and sel$sociated label),M = 858.12,SD=
215.27). Hence, the significant interaction effect is attributable to a largdyaRé&fit for self

as compared to otheassociated shapes on matching trials compared to-matching trials.
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Figure3.2 Mean response time in the matching task in Study 1 as a function of shape (self
associated vs. strang@&ssociated) and trial type (matching vs. amatching). Error bars
represent standard errors. *** p < .001, ** p <.01

{ Sy aaia @i (GSignaydetediazNasitiRtiddices for each shape condition
were used to analyse error rat¢sSchafer et al.,@.5, 2016; Sui et al., 201)o this end, we
defined responses in the following way: in matching trials, correct responses were considered
hits and incorrect responses were considered misses; in-matcthing trials, correct
responses were considered correct rejections, and incomespponses were considered false
alarms. The loglinear approach was used to account for cases with 100% hits or 0% false
alarms, meaning that 0.5 was added to the number of hits and the number of false alarms,

and 1 was added to the number of signal trialsd the number of noise trials before
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calculating the rates for hits and false alarfese Hautus, 1995; Stanislaw & Todorov, 1999)
We then compute d', the measure of sensitivity, and submitted it to a efaetorial (shape:
selfassociated vs. strangassociated) MANOVA. A significant main effect of shape was
observedH1, 33) =28.95f @ nyy=M4X, indicating a higher sensitivity for séitfan for
strangerassociated shapes (i.e., a significant SPE in the sensitivity measure; segTljable

Table 3.1 Mean sensitivitymS | & dzNB fuRcfion bfshapé Eelf-associated vsstranger-
associated) in thenatchingtask instudy 1

Shape RQ
Seltassociated 2.95 (1.13)
Strangerassociated 2.22 (1.13)

Note. Standard deviation presented within parentheses

In sum, the analyses regarding the matching task revealed that, at the etig of
experimentc after performing the dofprobe taskg participants showed a significant SPE,
showing that our manipulation to induce a sedind otherassociation of simple geometric

shapes was successful.

Dot-probe task

Average RT#\verage RTs in the dprobe task were subjected to a 2 (target location:
self vs. stranger) x 3 (type of representation: label vs. shape vs. pair) yéHioipants
MANOVA. A significant main effect of target location was obsei{&d33) = 16.97% < .001,

' p? = .34, indicating that responses were faster when the target was presented at the location
previously occupied by the sefpresentation 1 = 347.73SD= 36.18) than when the target

was presented at the location previously occupied by thersgerrepresentation ¥ =
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363.11,SD= 38.01). Furthermore, a significant main effect of type of representation was
observedH2, 66) = 97.8@Ff ® IFNM Followup analyses revealed that mean RTs were
significantly slower for targets followingefself and otherassociated stimuli as represented
by labels M = 377.49 SD= 34.63) than for targets following the se#fnd otherassociated
stimuli as represented by shaped € 348.63SD= 36.18) 1(33) = 10.21p <.001,d = 0.81.
Further, mean RTwere significantly slower for targets following cues represented by shapes
(M = 348.63SD= 36.18) than targets following cues represented by pairs(340.15SD=
39.17),t(33) = 2.837,p =.008,d = 0.49. The interaction of target location x type of
representation,H(2, 66) = 4.450  ® nd=p. I, was also significant. To folloyy on this
interaction, pairwiset-tests were conducted. These pdsdbc analyses revealed that
responses were sigmtantly faster for targets following the selpresentation than for
targets following the strangerepresentation, irrespective of whether the instances were
represented by labeld(33) = 4.49p < .001,d = 0.52, or by shapkbel pairst(33) = 3.01p

= .005,d = 0.77 (seeFigure 3.3). However, the size of the cuing effect did not differ
significantly for cues represented by labels and p&&3) =0.55,p=.584d = 0.14 . Crucially,

no significant cuing effect was observed for the shape representation condi(@8),= 1.71,

p = .098,d = 0.29.That is, in comparison to the shape representation condition, the cuing
effect was significantly larger when the self and the stranger were represented by I£B8)s,

= 3.02,p=.005d = 0.64, or by shapklbel pairst(33) = 1.99p = .055,d = 0.44.
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Figure3.3 Mean response times in the dgirobe taskin Study las a function of target
location (self vs. stranger) and type of representation (label vs. shape vs.Eyeor).bars
represent stadard errors. *** p <.001, ** p <.01.

Error ratesMean error rates were submitted to a 2 (target location: self vs. stranger)
x 3 (type of representation: label vs. shape vs. pair) MANOVA (for descriptive statistics, see
Table3.2). A significant main effect of target locatidl, 33) = 11.3§ =.002,' ;> = .26, was
observed, indicating that responses were more actarahen responding to targets
presented on the position previously occupied by the-seffresentation 1= 0.44SD= 1.19)
than when responding to targets presented on the position previously occupied by the
strangerrepresentation M = 0.87,SD= 1.13).Additionally, a significant main effect of type
of representationH(2, 66) =12.4%f @ pIEMRZ, indicated that responses to the different
types of representations differed significantly in accuracy. The interaction of target location
x type of representationf(2, 66) = 8.41pT  ® n,h=m.2D, was also significant. Pésic
analyses reveatkthat responses were significantly more accurate for targets occurring at the

location previously occupied by the se#fpresentation 1 = 0.59,SD= 1.28) than for targets
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occurring at the location previously occupied by the stranggresentation 1 =1.47,SD=
1.76) when they were represented by label83) = 3.23p = .003,d = 0.56, or by shap&bel
pairs M = 0.29,SD= 1.06 for selrepresentations andM = 0.88,SD= 1.43 for stranger
representations)t(33) = 4.00p <.001d = 0.70. Yet, neuch cuing effect was observed when
the self and stranger had been represented by the corresponding shg383,=-1.14,p =
.263,d=0.20 M = 0.44 SD= 1.44 for seffepresentations antl = 0.26,SD= 0.75 for stranger
representations). The cuing efft in error rates did not differ significantly for targets
following the self and strangesstimuli as represented by labels and those following-aaid
strangers stimuli as represented by pat(®3) = 1.09p = .282,d = 0.17. Yet, the cuing effect
was smaller when the self and the stranger were represented by shapes than when labels,
t(33) = 1.76p=.001d = 0.23, or shapéabel pairs were used(33) = 3.42p =.002,d = 0.95.

Table 3.2 Mean error rates as afunction oftarget location (self vs.stranger) and type of
representation(label vs shape vspair) in thedot-probe taskin Study 1

Target Location Type of Representation Error rates (%)
Self Label 0.6 (1.2)
Shape 0.4 (1.4)
Pair 0.3 (1.0)
Stranger Label 1.5(1.7)
Shape 0.3 (0.8)
Pair 0.8 (2.4)

Note. Standard deviation presented within parentheses

Discussion

Study 1 aimed at a direct comparison of the effect of new-gfesentations vs.
familiar selfrepresentations vs. pair selépresentations on the distribution of attention. To
this end, participants performed a version of the gwbbe task: They werdfirst
simultaneously presented with sedind strangeirelated information on opposite sides of the

screen (represented by newly sédither-associated geometric shapes, by the familiar labels
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GLE YR aa i Nkapd @il Thenkh asteriskinfrédiidfowing either the self
orthe strangeNB LINBa Sy Gl dA2ya FyR GKS LI NGAOALI yiQa
target. After the dotprobe task, participants performed a shajadel matching task to test
whether participants indeed assmted the geometric shapes to the self vs. a stranger as they
had learned at the beginning of the experiment. Regarding this matching task, we replicated
the effects observed in former studies both RTs and sensitivity mea@dtesphreys & Sui,
2015; Schafer et al., 2015; Schafer, Wesslein, et al., 2016; Sui et al,,ia2@itajing that we
succeeded in inducing a significant SPE. In thepdualte task, responses towards targets
following selfrepresentations were faster than those towards targets following stranger
representations when these instances were representedabgls or shapdabel pairs. That

is, we observed a significant cuing effect for sesi$ociated labels and pairs. The size of the
effect did not differ between these two representation conditions. Importantly though, no
such cuing effect was observed felfsassociated shape representations. In other words, the
newly selfassociated shapes did not suffice to impact the distribution of attention in the dot

probe task in a similar way as the familiar dabel.

In order to test whether this finding generadis from cuing to inhibition of return,

Study 2 tests the effect in a second gwbbe task experiment.

Study 2

In Study 2, we aimed to extend the results from Study 1 by measuring the effect of
selfassociation on responses in the fmibbe task as refléed by inhibition of return.
Inhibition of return describes the finding thagésponses are typically delayed in spatial cuing
tasks when the target occurs on the side of the more salient cue when SOAs are long

(Theeuwes & Van der Stigchel, 2006; D. G. Watson & Humphreys, Blad@e, with long
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SOAs of 1000 ms, we expect faster responses to a target when itsogouthe location
previously occupied by strangassociated stimuli (i.e., reduced inhibition of return) as
opposed to the previously occupied by sa#fsociated stimuli. This difference should be more
pronounced for familiar selfvs. strangerepresenations than for newly selfvs. stranger
associated representations. Still, generally, we also expect stronger inhibition of return for

familiar than for newly associated representations.

Method
Study 2 followed the exact procedure of Study 1, with theeption that the SOA

between the cue stimuli and the target was 1000 ms in thelobe task (instead of 100

ms).

A priori power calculations were made to establish a minimum sample size. Based on
Study 1, we moderately chose an expected medium effectdiize .25(Cohen, 1988for the
effect of attentional seHprioritization in the dotprobe task. For a repeatesieasures ANOVA
of mean RTs with one group, 6 measurements (2 [target location: self vs stranger] x 3 [type
of representation: label vs. shape vs. paif])s .05, correlation among the measures = .50,
FYR y2YaLKSNAOAGE O2 NNB Ol ANEYS8 ig neddedtoXetdct aY A Y A Y ¢
effect with a power effect of ¢ [' (Faubepal., 2007A total of 33 participants (26 female,
Mage = 23,SDRge = 485) completed the study. Data from two participants were excluded
because their mean RTs inthe daiNP 6 S Gl a1 6SNB OF G4S3I2NAT SR

definition of an extreme outlier when compared to the sample distribution.

Results

For all statistical arlgses, a significance level'of= .05 was specified. Data cleansing

was done as in Study 1.
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Matching Task

Average RTShe RT data (sdegure3.4 for a summary depiction) were subjected to
a 2 (shape: selissociated vs. strang@ssociated) x 2 (trial type: matching vs. fraatching)
within-participants MANOVA h Q. NASY 39 Y I A & SNEANONV yopaBaly7e 2 NJ { K
repeatedmeasure designs)rhe main effects of shapg(l, 30) = 40.58p < .001,' ,>= .58,
and matching conditionH1, 30) = 6.02p '  ® nA .17, Were both significant. The
interaction of shape x matching conditioR(1, 30) = 6.42p ' ® nyf= .X8, Was also
significant. As a follow up to said interaction effect, we submitted RTs from matching trials to
a onefactorial (shape: sefissocited vs. strangeassociated) withirparticipants MANOVA.
The withinrparticipant factor of shape revealed a significant effé€t, 30) = 29.723) < .001,
' p?= .50, indicating a significant SPE in the RT data. That is, responses were faster for matching
self-associated shapkbel pairs M1 = 765.45,SD= 211.50) than for matching stranger
associated shaptabel pairs 1 = 934.10SD= 256.74). Submitting RTs from noratching
trials to the same analysis revealed a rsiatisticallysignificant resultH1, 30) = 2.67p =
®wm m g = .08, indicating that responses in nomatching trials did not significantly differ
between trials in which the selssociated shape was presented (simultaneously with the
strangerassociated label) and trials in which the styaerassociated shape was presented

(simultaneously with the selissociated label).
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Figure3.4 Mean response time in the matching task Study 2as a function of shape (self
associated vs. strang@&ssociated)and trial type (matching vs. nematching). Error bars
represent standard errors. *** p <.001, * p < .05

{ Sy aaiadia iMeasures of sedshidiiz @e@ domputed as described inusly
1 and submitted to a ondactorial (shape: seldssociated vs. strangassociated) MANOVA.
A significant main effect of shape was obsent, 30) = 13.95% & 3=M?Z, inticating
a higher sensitivity for selthan for strangerassociated lsapes (i.e., a significant SPE in the

sensitivity measure; setable3.3).

To summarize, the analyses regarding the matching task revealed that, at the end of
the experiment; after performing the dotprobe taskg participants showed a significant SPE,
showing thatour manipulation to induce a selénd otherassociation of simple geometric

shapes was successful.
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Table 3.3 Mean sensitivitymS | & dzNsSa fuRcfion bfshape elf-associated vsstranger-
associated) in thenatchingtaskin Study 2

Shape RQ
Selfassociated 3.03 (1.87)
Strangerassociated 2.41 (1.75)

Note. Standard deviation presented within parentheses

Dot-probe task

Average RTsAverage RTs from the dptobe task were analyzed by means of a 2
(target location: self vs. stranger) x 3 (type of representation: label vs. shape vs. pair} within
participants MANOVA (sd&gure3.5). The main effect of target locatioR(1, 30) = 1.93) =
® m T =206, was nonsignificant. However, the analysis revealed a significant main effect of
type of representation 2, 60) = 51.47p < .00E p?= .63. In detail, Helmert contrasts
revealed that mean RTs were slowdt € 416.27SD= 44.17) when the self/stranger were
represented by labels than the mean of both other representation typés-(388.50,SD=
53.23 for shapedyl = 385.82SD= 54.57 for shapéabel pairs)p < .001, reflecting that label
representations generally yielded higher inhibition of return (for both-saifd stranger
associated stimuli) than shapes and shdgieel pairs. Mean RTs did not differ significantly for
targets following cues represented by shapes or shHapel pairsp = .401. The interaction
between the factors of type of representation and target location was again statistically

nonsignificant(2, 60) = 1.4 T  ® HtEdDE.



94 |

450 l
E425
£
P T :
2 400 M Seff
ot Stranger
w0
o
o
]
2 375
350

Familiar New Combined

Figure 3.5 Mean response times in thdot-probe task in Study ads a function of target
location (self vs. stranger) and type of representati@i€l vs. shapevs. pair). Error bars
represent standard errors. *** p <.001, *{05.

Still, following the analysis of Study 1, we testedseparately for each type of
representation¢ whether the target detection speed differed as a function of its location
(following the seHassociated stimuli vs. following th&trangerassociated stimuli). When
labels were used, responses were significantly faster for targets occurring at the previous
G & 0 NJ-pgsHiéhN@® = 411.10,SD= 44.99) than for those occurring at the position
LINSOA2dzat & 2 OO0 dzLIAVGRA2148SDa 4/38)H(3D)F3.13pa.8438F ¢ 0
0.38. No such difference was observed for shafdds= 388.61,SD= 53.62 for targets
following selfrepresentations andvl = 388.39,SD= 54.94 for targets following stranger
representations)t(30) = .06p = .953,d = 0.02, or shapéabel pair§M = 386.00SD= 61.89
for targets following seifepresentations and = 385.65,SD= 50.86 for targets following
stranger representations}(30) = .07p = .949,d = 0.01. Hence, in line with the pattern of

resuts observed in Study 1, we again observed evidence that the distribution of attention is
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only impacted by familiar sefelated stimuli, not by recentlestablished selassociated

stimuli (or pair representations).

Error ratesMean error rates were submitted to a 2 (target location: self vs. stranger)
x 3 (type of representation: label vs. shape vs. pair) MANOVA. No significant effects of target
location,F(1, 30) = 1.0y @ 0,3+ pO3or type of representationi(2, 60)= 2.44p = .096,
' 2= .08 were observed. The target location x type of representation interaction was also not
significant,R2, 60) = 3.21p = .097," ;2= .10.Table3.4 represents mean error rates as a
function of the target location and type of representation.

Table 3.4 Mean error rates as afunction oftarget location (self vs.stranger) and type of
representationlabel vsshape vspair) in thedot-probetaskin Study 2

Target Location Type of Representation Error rates (%)
Self Label 0.0 (0.2)
Shape 0.1 (0.3)
Pair 0.0 (0.0)
Stranger Label 0.2 (0.4)
Shape 0.0 (0.0)
Pair 0.0(0.2)

Note.Standard deviation presented within parentheses

Discussion

Building on Study 1, in Study 2 we set out to test whether newly gslf other
associated stimuli are less likely to impact the distribution of attention as measured in a dot
probe task than familiar seli/s. otherrepresentations. Importantly, we incased the SOA
between the presentation of the cue (i.e., sedhd strangeirelated information presented
simultaneously on opposite sides of the screen) and théddocated target (an asterisk
following either the selfor the strangesrelated informatian). Thus, if selassociated stimuli

impact attention, this would now delay responding in the sense of inhibition of return. First,



9% |

we checked whether participants had associated specific geometric shapes to themselves and
a stranger as instructed at theeginning of our study. Showing support that our manipulation
was indeed successful, a significant SPE was observed both in RTs and sensitivity measures.
Turning to the dofprobe task, as expected, we observed slower responses for targets cued
by selfrepresentation than for targets cued by strangespresentation when the self and the
stranger were represented by familiar stimuli. That is, we observed significant inhibition of
return for familiar seHrepresentations. However, again as in Study 1, no simhirsy of
responses was observed for targets following recently- salf strangefassociated stimuli.

This demonstrates that despite the observation of a significant SPE in the matching task, the
presentation of the selfand strangetassociated shapes the dot-probe task did not impact

the distribution of attention in the same way as the presentation of-saifd stranger
associated familiar stimuli. Surprisingly, in view of the findings in Study 1, the -tizgde

pairs did not produce significant iftiion of return, either.

General discussion
hySQa 26y VY I YaSsocated sEniuk Se\iikely Sfcapture our attention

(e.g., Moray, 1959Even a recently sedfssociated stimulus that had previously been neutral

can serve as a more efficient cue to direct attenttban a recently otheassociated stimulus

(e.g., Dalmaso et al., 2019; Sui et al., 2009; Wade & Vickery, ZHl8)edly, pairs of familiar

and recently established sefB LINSa Sy G4l GA2ya | NB JSoKgand SR |
more accurately than pairs of familiar and recently established etbpresentations (e.g.,

Sui et al., 2012). Still, a systematic comparison of the potential of familiar vs. recently
established selfvs. otherrepresentations to impact attentn is lacking. In the current study,

our first aim was thus to investigate attentional prioritization as elicited by familiar vs. new
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selfrepresentations vs. pairs of familiar and new selfresentations, in comparison to
familiar vs. new otherepresenations, under conditions of attentional competition. To this

end, we compared the size of cuing effects elicited by highly familiaassticiated stimuli
OAPS DT (1KS f lass&hateddgeonétric shypess &nd shdd&k pairs in a dot

probe task. Our second aim was to investigate whether attentional prioritization effects as
elicited by highly familiar as compared to newly sedfociated stimuli would follow
established temporal patternsin which case the beneficial effect of sadsociag¢d cues on

RTs for targets following these cues at short SOAs (100 ms) would flip at longer SOAs (1000
ms). In order to check whether they had indeed associated the geometric shapes to
themselves, we asked participants to complete the matching task ablettad by Sui et al.

(2012) after having completed the dptobe task.

As expected, when using a short SOA in theptobe task (Study 1), participants were
faster and more accurate in locating the probe target when it occurred at the location that
had previously been occupied by the seffpresentation than when it occurred at the location
that had previously been occupied by the strangepresentation. Again as expected, this RT
difference in detecting targets following selfs. strangefassociated ces was significant
when the familiar labels were present. This might indicate that in a situation of attentional
competition between familiar seland strangetrelated stimuli, the sefassociated stimulus
captures attention and holds attention to its ton. As a result, the detection of targets
occurring at this location shortly after the familiar saffsociated cues (as compared to
targets occurring at the location of the familiar strangessociated cues) is facilitated. In
other words: For highlyaimiliar stimuli, selassociation elicits a spatial cuing effect. In line

with this conclusion, significant cuing effects were also observed when the self and stranger
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were represented by the corresponding shdpeel pairs. Yet, intriguingly, no signiinta
spatial cuing effect was observed when the self and the stranger were represented by the
corresponding shapes (neither in RTs nor in error rates). Nonetheless, we observed the typical
pattern of results for RTs and sensitivity measures in the matchisig(Humphreys & Sui,
2015) indicating a significant SPE, so it can be assumed that the geometric shapes were
adequate stimuli to use as newly established representations for the self and a stranger in the
dot-probe task. The observed patteof results is in line with our hypotheses that highly
familiar self-associated cues are more efficient in eliciting attentional prioritization than
recently established selissociated cues. Note that shafabel pairs were no more efficient

in eliciting cuing effects than labels only. Hence the presentation of the shape that has
recently become associated to the self in addition to the familiarastbciated label did not

increase the prioritization of the sedfssociated compared to the oth@ssociagd stimuli.

When using a long SOAinthe daNRP 6 S G &1 o{GdzR& HOZX &
responses were slower when responding to targets following familiar aeli stranger
representations than for targets following recently learned seHnd stramer
representations. Still, we observed meneralRT difference in detecting targets following
self vs. strangerassociated cues. Neither for new sels. otherrepresentations nor for
combinations of new and familiar representations did RTs differfaaaion of whether the
target followed the self or the strangerrepresentation. Nonetheless, responses towards
those targets presented at the location previously occupied by the familiarassticiated
cue were faster than those towards targets presshat the location previously occupied by
the familiar strangefassociated cue, reflecting inhibition of retuthupiafiez et al., 2006)

Thus, in line with our expectation, the beneficial effect of-sedf otherassociated stimuli on
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the distribution of attention (Study 1) turned into asdidvantage for a large SOA (Study 2).
We conclude from this finding that, upon the simultaneous presentation of familiarasedf
strangerassociated stimuli, the sed#fssociated stimulus is prioritized in information
processing. In other words, we proeidriginal evidence that familiar sedsociated stimuli
hold a stronger potential to modulate early information processing under conditions of
attentional competition than recently sedssociated stimuli, as reflected by both spatial

cuing and inhibitia of return.

Our findings regarding familiar selésociated stimuli extend prior research
demonstrating the attentional capture of familiar sedlevant information(Arnell et al.,
1999; Bargh, 1982; Brédart et al., 2006; Wojcik et al., 2018; Yang et al., Bigft#ghting
that such effects also transfer into other early information processing phenomena such as
inhibition of return (see Klein, 2000). Further, they are well in line with previous studies
showing that one's own name, own personality traifdexopoulos et al., 2012; Bargh, 1982;
Moray 1959; Yang et al., 2018)y R soyirSdegBrédart et al., 2006; Wojcik et al., 2018)
capture attention more ealy than corresponding otherelated stimuli. Still, noticeably, the
current studies extend this research by demonstrating that such prioritization also holds
gKSY (GKS fl0Sfta dzaASR FINB 3ISYySNIt O2yaiNHzO0 3
exclusiveo one persor(as suggested by Tacikowski & Ehrsson, 2@d&yally, the broadness
2F GKS (GSNY O2¢NFNRERY &2 aGaSt¥Fe YAIKIG S@S
However, this also applies to many studies demonstrating the SPE by using the matching task
because the usage of these labels is very common in this paradigm. Accordingly, the question
of how thespecificity of the instances impacts the prioritization of recently established self

and otherassociations is a more general issue requiring further research.
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The current finding that newly sedfssociated shapes as compared to stranger
associated shapegelded no benefit in responding when SOA is short, nor inhibition of return
when the SOA is long, can be related to some studies testing the efficiency of directional self
VS. strangefassociated cues in directing attention in endogenous cuing tasket(8L, 2009;

Zhao et al., 2015). However, these previous studies indeed reported mixed rg&auilest al.,

2009; Zhao et al., 2015)hat is, fom Sui et al. (2009), it can be concluded that in a Posner
cuing task, seldssociated arrows can serve to orient attention (though see Zhao et al., 2015).
Turning from the orientation of attention by directional cues to attentional capture and
attention holding, Dalmaso et al. (2019) observed indicative evidence that saccades away
from selfassociated geometric shapes were initiated more slowly than saccades away from
strangerassociated shapes. Similarly, Wade and Vickery (2018) observed faster detéction
self vs. strangefassociated geometric shapes in complex visual search tasks with displays
including neutral anceither self- or strangerassociated shapes. However, Siebold et al.
(2015), who had presented neutral, seind strangeiassociated shags on the same visual
search display, did not observe faster detection of-s&df compared to strangeassociated
AKIFLSad LyGSNBadAy3dtes t2aySNna Odzay3a Gl aj
(2019) also include the presentation of only asetfan otherassociated cue on a given trial.

In contrast, seand strangerassociated cues are simultaneously presented in the paradigm
we used (namely, the dgirobe task). Considering that the cognitive processes underpinning
the SPE are not yet bea@ompletely clear, it is important to consider these methodological
differences when interpreting the data. Our study extends previous research on the potential
of seltrelevance to guide information processing in endogenous cuing tasks to contexts in
which selt and strangefassociated stimuli have to be processed simultaneously (as in the

study by Siebold et al., 2015that is, to contexts in which seland strangefassociated
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stimuli compete for cognitive resources. Although the ssi$ociated shapes assumed to be

more socially salient, the manipulation also induces some degree of social salience to the
strangerassociated shape (i.e., it does not remain a neutral stimulus). Taken together our
results and those observed by Siebold et al. (2015) estgat ¢ though attentional effects

of recently established self/s. strangefassociated stimuli have been observed when-self
associated stimuli were presented among neutral stimuli (see Dalmaso et al., 2019; Sui et al.,
2009; Wade & Vickery, 2018 thS& R2y QG @ASt R | dGSyuaArz2yl

competition task.

Referring to Lockhead (1966) and Sui and Humphreys (2015), we had reasoned that
attentional selfprioritization might be larger when the self and the stranger are represented
by shapelabels pairs than when they are represented by labels (or shapes) only due to the
simultaneous presentation of two seltrangerassociated cues. However, the size of the
cuing effect did not differ for shapbel pairs and labels in Study 1, indicatitigt
attentional capture of the seldssociated label did not increase by the addition of the-self
associated shape. This is not in line with the reasoning that redundancy (adbead,
1966)induced by the presentation of the shajebel pair as opposed to only the shape or
label alone, would enhance the effect of sedfevance in the deprobe task(see Sui &
Humphreys, 2015a)Still, responses were generally faster for targets following sthaipel
pairs as compared to targets following shapes or labels with a short SOA. That is, we observed
no evidence in suppt of the assumption that selissociated shaptabel pairs might be
more highly benefitted in information processing than the sed§ociated shape or the self
associated label. However, it seems possible that the faster RTs for the pairs compared to the

shapes or labels reflect a beneficial effect of redundancy gains (in the sense of facilitated
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processing for both selind strangeirelated information when two cues referring to each
instance are presented, instead of only one) that is independent fileenprioritization of
selfassociated stimuli. Note that it remains an open issue whether redundancy gains might
enhance cuing effects for pairs as compared to labels (or shapes) in endogenous cuing tasks
requiring the processing of only either saif other-associated stimuli at a time as in Sui et

al. (2009). Nevertheless, our data do not reflect an enhancement of the benefit towards the
self in information processing when presenting two sed§ociated cues in conditions of

attentional competition.

In Sudy 2, we found no difference in RTs towards targets followingeassbciated
shapelabel pairs than strangesissociated pairs with a long SOA, although an RT difference
was observed for familiar selfand strangerrepresentations. This might, howevergeb
attributable to our experimental setip: Whereas the possible location of targets was exactly
the same as the location of the preceding cues when the self and the stranger were
represented by shapes or labels only (i.e., centered at 25% / 75% of tlz@hialiand at 50%
of the vertical line of the screen), the target was presenitethetweenthe locations of both
components of the cue in the pagondition. It remains an open question whether inhibition
of return hinges more strongly upon the repetitiaf the exact location from the cue to the
target than spatial cuing effects. At least, this might be why RTs towards targets following
seltassociated pairs did not differ significantly from those following o#fesociated pairs.
Moreover, the larger sizef the shape in comparison to the label and the-gptof presenting
the shape above the label may have led to a larger impact of the shape as a cue in the pair
condition, thus diminishing the potential of the familiar sedpresentation to elicit inhilhion

of return. In general, further research is needed to clarify the degree to which these features
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of our experimental setip impacted on the observed results for the potential of shigdeel

combinations to induce cuing and inhibition of return.

In the matching task, we found the expected pattern of results both in RTs and
sensitivity measureéSchéfer et al., 2015; Schafer, Wesslein, et al., 2016; Sui et al., 2012; Sui
& Humphreys, 2015b, 2015dpdicating that we succeeded in inducing a significant SPE. In
the matching task, each trial comprises both a newly associated shapa kighly familiar
label. On some trials, only setir other-associated information is present (matching trials),
on others both selfand other-associated information is present (nonmatching trials). The
latter also holds for the deprobe task in whichselt and strangeirelated information
competes for attentional resources on each prime display. Yet, the SPE is usually measured
on matching trials, where effects magyt least to some degreehinge upon the presentation
of shapelabel pairs. Across diiies, results on nomatching trials are less systematic. In
Study 1, we generally observe faster RTs on trials comprising thasseltiated shape than
on trials comprising the strang@ssociated shape both on matching and noematching
trials (see Sui et al., 2012; though see Janczyk et al., 2019; Schéafer et al., 2016; Sui &
Humphreys, 2015a)This indicates that information processing of selfassociated shape
as recently established, compared to the strangssociated shape, is actually benefitted in
the matching task: trials comprising the safsociated shape and strangassociated label
elicit faster responses than those comprisinte tselfassociated label and the stranger
associated shape (nematching trials); trials comprising the selésociated shape and label
elicit faster responses than those comprising the straragsociated shape and label
(matching trials). Though our relssiindicate that the presentation of shapes that have only

recently become associated to the self vs. a stranger is not sufficient to elicit attentional self
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prioritization in the dotprobe task, the current study does not allow to preclude whether an
attentional effect may underpin the advantage of the sedociated shape compared to the
strangerassociated shape in the matching task. Yet, we can conclude that there is no
advantage of the selissociated shape compared to the strangssociated shape hen it
comes to attention. Since the shape and the label both need to be considered to enable
classification of the pair in the matching task, whereas the shapes (i.e., the cues) are rather
taskirrelevant in the dotprobe task, future research should irsteyate whether the
relevance of the shapes determines whether or not their-gslfotherrelatedness impacts

the distribution of attention.

It may be criticized that our use of the dptobe task as a targdocation task does
not allow us to conclude #hlevel at which responses are being affected. We acknowledge
that the differential speed of responses towards targets following- selfopposed to those
following strangerassociated familiar cues might either represent an attentional benefit or
some ki of response priming by sellevance. Still, jointly our Studies 1 and 2 show that
the observed effect follows the temporal dynamics of attention as establigheinely that
cuing is observed at a short SOA whereas inhibition of return is observedoatjsSOA.
Nonetheless, further research is needed to clarify whether there might be a difference in the
potential of familiar vs. recently established saffsociated cues to elicit response priming

which could contribute to our results.

In conclusion, our data yields insights into effects of-sddvance on information
processing. That is, familiar selésociated stimuli have the potential to influence early
information processing and produce both a cuing effect and inhibition of return. For newly

selft vs. otherassociated stimuli, we observed no such effe@ammingup, our results
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provide evidence that established, familiar saffsociated stimuli robustly elicit effects in
early attentional processing, whereas recently established-asdbciations may not be
sufficient to induce such an attentional prioritizatioffect when selfassociated stimuli need

to compete for attentional resources with oth@ssociated stimuli.
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Chapter 4: Disentangling the Roles of Familiarity and Self-
Association
Does the impact of seHssociation on attention depend on the

familiarity of stimuli? A comparison of familiar vs. néatter

combinations

In aid of filtering the overwhelming amount of environmental stimulation, -self
relevance plays a role in deciding which information to prioritize. However, there is no clear
definition yet of what type of information can become assoethto the self and thus benefit
from such preferential processing. Research has found thatassliciated words can easily
capture attention in comparison to words associated to others, or neutral w@kgsopoulos
et al., 2012; Tacikowski & Ehrsson, 2016; Yang et al., .28Bpugh there is some evidence
suggesting that this effect may also hold in absence of familiarity, measures of the impact of
new selfassociated stimuli on attention have yieldl mixed resultfDalmaso et al., 2019;
Siebold et al., 2015; Sui et al., 2009; Wade & Vickery, 2018; Zhao et al.,2015grmore,
the direct comparison of the potential of familiar vs. new sedfociated stimuli to impact the
distribution of attention indicates that new seNs. stramer associated stimuli doot guide
attention with similar effectivity as familiar sels. strangeassociated stimuli (Orellana
Corrales et al., 2020a; OrellaQrrales et al., 2020b; Siebold, et al., 2015; though see
Dalmaso et al.,, 2019 and Wade &ckéry, 2018). Notably, however, research so far has
exclusively compared newly se@l§sociatedshapesto familiar selfassociatedvords Thus,
the use of different types of stimuli for each condition may hinder this comparison. In order

to rule out this pdential confound, the purpose of the current study is to investigate for the
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first time whether neutral letter combinations can be associated to the self and consequently

impact attention.

As previously mentioned, familiar se$sociated words impact attention. For
SEFYLX S 2ySQa 26y VyI YS OF LI dzNB gAlekofiolil&séti A 2y Y
al.,, 2012; Yang et al., 2013) @Sy 3ISYSNRA O ¢2NRa NBFSNNAy3I G2
visual information processing with greater ease than generic words referring tosofeey.
G20KSNEUVLE S@Sy (K2dAK G§KSAS | NB (TaRavskilAS NE 2 v |
Ehrsson, 2016)However, suchedf-associated words are also highly familiar. Thus, it is not
possible to conclude that their impact on attention is due solely to their association to the

self without any influence of the high level of prior exposure to it.

In the last decade, researcteehave attempted to test whether formerly neutral
stimuli can also impact attention after becoming associated to the self regardless of not
having any prior history of representing the self. Such studies have been based on the
following paradigm: After paicipants associate three geometric shapes to the self, a close
other, and a stranger, they are presented with random combinations of (1) a word referring
to one these persons and (2) a geometric shape associated to one of(Swret al., 2012)
Typically, studies following this paradignbserve the selprioritization effect (SPE): An
advantage in confirming matching combinations of s&$ociated shapeord pairs in
comparison to the confirmation of matching shaperd pairs associated to a close other or
stranger(Dalmaso et al., 2019; Sifkr, Wesslein, et al., 2016; Sui et al., 2012; Wade &
Vickery, 2018)The SPE has been interpreted to reflect theiv stimuli can be tagged to the
self and impact attention due to their association to the geliimphreys & Sui, 2015; Sui &

Rotshtein, 2019) Related studies replicated the SPE using other pictorial stimuli such as
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coloured arrowgSui et al., 2009¥acegqS. Payne et al., 2017; Zhao et 2015) and diagonal
lines (Wade & Vickery, 2018)Thus, the SPE appears to be a robust effdowever, its
combination with cuing tasks in order to directly measure the impact of newhasstciated
stimuli on the distribution of attention has produced mixed resyBmlmaso et al., 2019;

Siebold et al., 2015; Sui et al., 2009; Wade & Vickery, 2018; Zhao et al., 2015)

Direct canparisons of the attentional impact of familiar selsociation and newly
established selfssociation show that newly sels. strangeassociated stimuli do not
impact the distribution of attention as differentially as familiar se. strangefassocated
stimuli. When comparing the potential of familiar salsociated words vs. new self
associated shapes to impact attention in a gwbbe task, an effect of attentional
prioritization of selfassociated stimuli was observed only when such stimuliewamiliar
words (OrellanaCorrales, Matschke, & Wesslein, 2020b, 2020@&pecifically, selfvs.
strangerassociated familiar words yielded an advantage in responding towards familiar self
associated words when stimulus onset asynchrony (SOA) was short (200 ms; ©rellana
Corrales et al., 2020b; see Orella@arrales et al., ZDa for a reversion of this effect with a
long SOA). Such effects are typical of salient stimuli which capture attention (see Klein, 2000).
When compared to familiar words, however, new sedf. strangefassociated pictorial stimuli

did not yield such eécts.

Importantly, studies testing the effects of new selt. otherassociated stimuli on
visual information processing have only used shapdsat is, pictorial stimulic and have
compared them to familiar self/s. strangeiassociated words. Howevagictorial stimuli and

words are intrinsically different. These two types of stimuli are processed at different speeds
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(Shor, 1971)and differ in their cognitive impact even when used to negent the same
concept(see Jenkins et al., 1967; Sperber et al., 19T8us, it can be criticized that the
evidence available so far presents a confound in its comparisons in regard to the attentional

impact of familiar and newelfassociated stimuli.

In this study, we aim to address this potential confound by comparing familiar and
newly selfassociatedetter combinations(i.e. words vs. nomvords) with each other. We
investigate whether newly established selk. strangeassociation of letter combinations
impacts attention in a way that mirrors the attentional impact of familiar-sedf stranger
associated letter combinationsa line with prior research on the SPE reflecting a robust effect
that is observable with a wideariety of stimuli(S. Payne et al., 2017; &fdr, Wesslein, et
al., 2016; Sui et al.,, 2012; Wade & Vickery, 200 expect that new letter strings will
become associated to the self, and will therefore yield a significant/&ARHionally, in line
with prior research directly comparing the attentional capture of familand new self
representations(OrellanaCorrales, Matschke, & Wessleia020b, 20203) we expect to
observe an attentional benefit towards sel§sociated letter combinations in comparison to
strangerassociated letter combinations only when such stimuli are familiar (i.e., for words),

but not when stimuli are newly assotéd (i.e., for noAwords).

Method

The study was carried out according to the principles of the Declaration of Helsinki, on
the basis of informed consent, and pregistered in the Open Science Framework,

https://osf.io$68pm

Participants The minimum sample size required was established by performing a

priori power calculations using G*Power softwafféaul et al., 2007)The SPE has been


https://osf.io/s68pm
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reported as a medium to large effect in size in previous studies 0.81 in Sui et al., 2012

and dzO0.58 in Schafer et al., 2016). Furthermore, previous studies using familiar and new

self vs. otherassociated stimuli in a dgirobe task measuring attentional capture reported

a medium to large effect size of the imgetion between target location and type of

NE LINBS & S ¥ B37iniOvellayia 2 BN £ Sa SG | f & H-Bowradsethly R & T
HAHNoLDd . &A&SR 2y G(GKS&S NBLERZNIaz 68 SELISOGSR
for the interaction béween target location and letter string in a dptobe task. Thus, for a
repeatedmeasures analysis of variance (ANOVA) with one group, 4 measurements (2 [target
location: self vs. stranger] x 2 [letter string: word vs. wwaord]),h = .05, correlation amugy

measures = .50, and n@nLIK SNA OA (i& O2NNBOGA2y sNT28iX | Y.

A A M oA z ~ A s oA = 7

YySSRSR (2 RSGSO0 yiS®9¥FSOl 6AGK | LROGSNI 2F W

The study was completed by a total of 33 participants (23 fenMlgs= 21,SDRge=
2.8) to allow for dropots and exclusion of outlier responses. All participants had normal or
correctedto-normal vision and were able to complete the study in German. Before analysing
GKS RFEGFX SFEOK LI NIAOALIYGIQA YSIYy NBaLRyasS
sampledistribution of mean RTs and error rates, respectively, separately for th@rdbe
task and the matching task. In the matching task, the average RT of two participants fell within

¢dzl SeQa RSTAYAUAZY 2F |y 2dzif doMaletaigeSe s moprT

Procedure Upon arrival to the laboratory, participants were greeted by an
experimenter who shortly provided an overview of the study structure. All specific

instructions that followed were presented on the computer screen.
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At the begnning of the experiment, participants were asked to associatewords
G2 GKS @g2NRA aGLé& I yR -werdwdd pfeJeStdtEadovedte wardtd & Sy |
which it should be associated. Each combination was presented four times for a duration of

3000ms, alternating between the seifssociated and strangerssociated pair.

Following, participants completed the dptobe task (se€igured.l). The tak began
with 24 practice trials in which participants received feedback if their response was incorrect
2N SEOSSRSR mMZ pnn Ya O64aAYyO2NNBOGés aLX SI &
followed by 240 experimental trials in which participants did receive feedback on their
performance. Each trial began with a fixation cross in the centre of the screen (500 ms),
followed by two cueg one representing the self and one representing a stramgesitioned
on opposite sides of the screen (left andht, located on 25% and 75% of the horizontal line
of the screen, and on 50% of the vertical line of the screen). The cues were presented for 200
Ya YR GKS& SAGKSNI O2yaAraidiSR 2F (KSwaddNRa ada
The letter commations varied from trial to trial in a randomized order. Following the
LINBaSyidalriadAazy 2F GKS OdzSasx | GFNBSG O2yaraidiy
the left or right side of the screen (on 25% or 75 of the horizontal line of the screen,
respectively, and on 50% of the vertical line of the screen). The target remained on the screen
dzy G Af LI NGAOALI yia NBaLRyRSR o0& LINBaaiAy3a SAi
which target was presented. The target (q or p) and its locatidhditeight) were randomized
between trials. A 1000 ms pause which consisted of a black screen proceeded before the
beginning of the next trial. Faster responses to targets following-assibciated letter

combinations indicate a greater potential for sasociated stimuli to capture attention than

strangerassociated stimuli.
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Finally, the matching task was presented. Each trial began with a black screen (500
ms) followed by a central fixation cross (500 ms). A pair consisting of-evox@hand a word
underneath was then presented and remained on the screen until the participant responded,
or for a maximum duration of 1,500 ms. Participants were asked to indicate whether or not
the presented pair matched the mapping learned during the association phasth@y both

7 A

NBLINSaSYyiSR (K aSt¥ 2NJ GKSeé@ 020K NBLINBaAS

Ny

y i
LINSASYGSR LI ANI gF&a | YIFOGOKAY3 LI AN YR LINBa

non-matching pair. Participants received feedback if theisponse was incorrect or if it
SEOSSRSR mMZpnn Y& 0aAyO2NNBOGés aLX SI&asS NBalL
trials was administered at first, followed by 128 experimental trials to measure the SPE as

established in the literature (Sui el., 2012). Faster responses to matching-asfociated

pairs than strangenssociated pairs indicate a significant SPE.

After finalizing the matching task, participants were thanked and compensated with
four euros. Students of the Department of Psyclygylat the University of Tubingen could

alternatively opt to receive class credit for their participation.

Apparatus and MaterialsThe experiment was conducted on Acer Aspire E15 35
573Gpn{Y wmMpdcé fFLIW2LJA dzaAy3a adl yRPNER 202 Y Lldzi

(Schneider et al., 2002)

All stimuli as well as thmstructions were presented in white colour against a black
background and at a viewing distance of 50 cm. The stimuli and instructions were represented

in Courier New font size 18 at a visual angle of about 0.7°.
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Familiar representations consisted of thel 6 St & aLé¢ FyR &aidNT
O2NNBaLRyYyRAY3I DSNXIY ¢62NRa &wadsdverd agshciatedC NB Y R €
to both these instances at the beginning of the experiment. Thewords used were letter
combinations that phonologically resembleal German words but have no semantic
meaning. They were based on materials used by Landkaratredr(2019) and consisted of
the following: sfartku, ambelde, teirnen, kes, muf, lor. Considering the difference in
characterlength of the German words used K NS S OKF NI OG4SNBE F2NJ aL OK:
F2NJ & CNB YRS NE 0-Eordg ®nsistingiothrelzarfsl Reveyi hdracters. That is, for

every participant, one of the words was assigned to a tkolkearacter noaword, while the
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other was assigned to sevencharacter noaword. The assignment of nemords to words

was randomized and countdralanced across pacipants.

Design.Data regarding the SPE matching task consisted of a 2 (association: self vs.

stranger) x 2 (trial type: matching vs. noratching) withinparticipants design.

Ich Fremder

100 ms

Until response

100 ms

Familiar representation Mew representation

Figure4.1 Schematic depiction of one trial of the gmibbe task (upper graph) and exam
displays demonstrating how the display differed as a function of the type of represe
(familiar vs. new; lower graph).
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Data regarding attentional prioritization in the dptobe taskconsisted of a 2 (target
location: self vs. stranger) x 3 (letter combination: word vs.-wond) within-participants

design. The target location was randomized and coubtdanced throughout trials.

Results

For all statistical analyses, a significaneel®fh = .05 was specified. For RT analyses,
only correct responses with RTs above 100 ms and below three interquartile ranges above
the third quartile of the overall individual RT distribution were used (see Tukey, 1977).

Exclusions dfrials were perfemed separately for the matching task and the gbwbbe task.

The datasets generated and analysed during the current study are available in the

Open Science Framewotitps://osf.io/4cwrv/

Matching Task

Average R3. The RT data (seléigure4.2) were subjected to a 2 (association: self
associated vs. strangassociated) x 2 (trial type: matching vs. moatching) within
LI NOAOALN yiG&a Ydzt GADENRI GS Fieyf antl Raiser, 1982 orth@ - NA | y
use of the MANOVA to analyse repeat@gasures desigik A significant main effect of
association was observed(1, 30) = 26.699f @ ny=w4Y, indicating that responses were
faster on trials comprising sedfssociaéd nonwords than on trials comprising stranger
associated notwords. The effect of trial type was naignificant,H1, 30) = 0.53p = .473,

' p>=.02. However, a significant interaction between association and trial type was observed,

! Due to our power calculations being made for an ANOVA analysis, a parallel ANOVA analysis was run

for all MANOVA analyses followingly reported. Both analyses yielded the same results.


https://osf.io/4cwrv/

K1, 30) = 15.4F

Disentangling the Roles of Familiarity and -3afociation| 117

® ny7ENBA. To follow up on this interaction effect, RTs from matching

trials were submitted to a ondactorial (association: seHssociated vs. strangassociated)

within-participants MANOVA. The analysis revealed a significant effect ofatssiod{(1, 30)

= 33.80,p f

® npfi=m.53, indicating a significant SPE. That is, responses were faster for

matching selassociated combination$A= 615 msSD= 101 msjhan for matching stranger

associated combinationdf= 701 msSD= 149 ms). Th&Ts from nomatching trials were

submitted to the same analysis, revealing a significant effect of associatiof{1, 30) =

1.11,pT

1000

~
3N
S

500

250

Mean response time (ms)

® o JEN0R.

k%%

*kk

B Self-associated
Stranger-associated

Matching

Non-Matching

Figure 4.2 Mean response time in thenatching task as a function of association (self
associated vs. strangassociated) and trial type (matching vs. amatching).Error bars
represent standard errors. *** p < .001.
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{ Sy aiiaga liMeanérdor ratezdd présented Fable4.1. Signal detection
sensitivity measuresR)Cfor each association condition were used to analyse error rates
(Schafer et al., 2016; Sui et al., 2012). To this end, we defined responses in the following way:
Hits were correct responses in matching trials, misses were incorrect responses in matching
trials, rejections were correct responses in Am@tching trials, and false alarms were
incorrect responses in nematching trials. The loglinear approach was used to account for
cases with 100% hits or 0% false alarms, meaning that 0.5 was added tonttemaf hits
and the number of false alarms, and 1 was added to the number of signal trials and the
number of noise trials before calculating the rates for hits and false alarms (see Hautus, 1995;
Stanislaw & Todorov, 1999). The sensitivity measures webensted to a onefactorial
(association: seléssociated vs. strang@ssociated) MANOVA. A significant main effect of
association was observeB(1, 30) = 20.27%f & npy7=m4D, indicating a higher sensitivity
for seltassociated notwords than forstrangerassociated nofwords. In summary, the data

reflects a significant SPEnreasures oR.Q

Table4.1 Meanerror rates as dunction oftrial type andshape in thematchingtask

Trial type Shape Errorrates (%)

Matching Selfassociated 1.1 (1.5
Strangerassociated 3.1(2.5)

Non-matching Selfassociated 1.0 (1.6)
Strangerassociated 1.0(1.2)

Note.Standard deviation presented within parentheses.



Disentangling the Roles of Familiarity and-3akociatior] 11¢

*k%k

600
2575 wae
o
E
0]
€ 550 M self
4 Stranger
[%2]
o
c
]
2 525

500

Word Non-word

Figure 4.3 Response times in the dptobe task as a function of target location (self vs.
stranger) and letter combination (word vs. naord). Error bars represent standard errors.
***n < .001.

Dot-probe task

Average RT#verage RTs in the dptrobe task (se&igure4.3) were submitted to a
2 (target location: self vs. stranger) x 2 (letter combination: word vs.-vmana) within-
participants MANOVA. A significant main effect of target location was obse/Ed30) =
17.49pf @ narMBY, indicating that responses were faster when the target was presented
at the location previously occupied by a sadfsociated sthulus M = 542 msSD= 63 ms)
than when the target was presented at the location previously occupied by a stranger
associated stimulusM = 557 ms,SD= 65 ms). The effect of letter combination was not
significant,{1, 30) = 0.12p T ® T,=M(D4. However, a significant interaction between

target location and letter combination was observéd], 30) = 8.75p  ® nfh=c. 2. Tb
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follow-up on this interaction, poshoc analyses were conducted. Pairwisiests revealed
that, when the selfand stranger were represented by words, responses were significantly
faster for targets following the sedssociated word\] = 537 msSD= 63 ms) than for targets
following the strangeiassociated wordN] = 563 msSD= 67 ms)t(30) = 6.23p < .001,dz=
1.12. However, as expected, no such cuing effect was observed for thevardncondition,

t(30) = 0.36p = .720,dz= 0.06.

Error ratesMean error rategTable4.2) were submitted to a 2 (target location: self
vs. stranger) x 2 (letter combination: word vs. neard) MANOVA. Neither the effects of
target location,A(1, 30) = 1.01pT  ® 0p,3=n03, and letter combinatior1, 30) = 0.23) =
.63n %,2=".01, nor the interaction effecE(1, 30) = 0.3p I  ® p,&=d0I, were significant.

Table4.2 Mean error rates as d@unction oftargetlocation andtype ofrepresentation in the
dot-probe task

Target Location Letter combination Error rates (%)

Self Word 2.5(1.9)
Nonword 2.4 (2.1)

Stranger Word 2.6 (2.3)
Nonword 2.9 (2.1)

Note.Standard deviation presented within parentheses.

Discussion

The aim of this study was to investigate whether newly self vs. straaggaciated
stimuli impact attention differently when both newly and familiar sefisociated stimuli use
the samerepresentation modality (i.e., letter combinations). Prior research demonstrated

that attention is held and captured by selésociated stimuli when familiar selfs. stranger



Disentangling the Roles of Familiarity and-3akociatior] 121

associated letter strings are simultaneously presented (Orel@omales et a] 2020a;
OrellanaCorrales et al., 2020b). In comparison, no such effect of attentional capture and
holding by seHassociated stimuli was observed when new salid strangerassociated
geometric shapes are used (Orella@arrales et al., 2020a; Orella@orrales et al., 2020b).
However, the exclusive use of pictorial stimuli instead of letter combinations in prior studies
so far presents a potential confound that interferes with the comparison between these
effects. Therefore, we aimed at ruling out thpotential confound byinvestigating whether
newly established self/s. strangeassociation of notwords impacts attention in a way that
mirrors the attentional impact of familiar sel¥s. strangerassociated wordsTo do sowe
measured the distributio of attention to seK vs. strangefassociated words and nemords

by using a deprobe task in which participants had to identify a target which was randomly
presented on either one side of the screen (left or right) after the simultaneous presentation
of either words or norwvords associated to self and stranger on opposite ends of the screen.
Finally, participants performed a matching task in which they had to indicate whether random
pairs of the words and newords matched the initial association or n@te., measurement

of the SPE). We expected to observe faster responses towards matchiagsmifated pairs

of letter combinations than strangeassociated pairs (a significant SPE), thus confirming that
the nonwords were associated to the self andatger. Furthermore, we expected to
observe an attentional benefit towards sel§sociated letter combinations in comparison to
strangerassociated letter combinations when these were familiar words. Based on previous
research, however, we did not expect find this effect for the norwords when comparing

selfassociated stimuli to strangessociated stimuli.
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In regard to the matching task, we observed that participants were faster and more
accurate at confirming the matching combination of ssdociated nonwords and labels in
comparison to any other combination of navords and labels. This reflects a significant SPE,
as established in the literature (Sui et al., 2012; Schéfer et al., 2016). In other words, our study
successfully replicated the findis@f the SPE literature and therefore demonstrates that-non
words can become associated to the self and immediately impact performance in a matching
task presenting combinations of namords associated to the self and others, and the words
referring to these persons. Importantly, this allows for the results in the-piaibe task to be

interpreted within the framework of the SPE.

As expected, we observed that participants were faster at identifying the target when
it was presented on the location previousigcupied byseltassociated words than when it
was presented on the location previously occupied by strafagsociated words. This
indicates that, under conditions of attentional competition (i.e., when-saifd stranger
associated stimuli are presentesimultaneously), selissociated letter combinations are
prioritized in attention in comparison to strangassociated letter combinations. That is,
FFGSNI 0KS LINBaSyialraAz2zy 2F (GKS 62NR aLé 60aa
enhancing respnses towards the following target. However, no such difference was
observed when noiwords were used: SelHssociated letter combinations did not yield an
advantage in identifying targets in comparison to strangesociated letter combinations
when suchletter combinations had been newly associated to the self and stranger. Taken
together, our results indicate that the effect of attentional prioritization of the self is
modulated by the type of representation usdd.other words, the data shows th&miliarity

plays a role in the attentional impact of selk. strangesassociated stimuli.
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The data replicates theesults observedn previous studies comparing the attentional
prioritization of familiar selvs. strangerassociated woretimuli and newlself vs. stranger
associated pictorial stimulBpecifically, both Orellar@orrales et al. (2020a) and Orellana
Corrales et ali2020b) observed an impact on responses towardsassbciated stimuli over
strangerassociated stimuli in a dgirobe task aly using familiar woretimuli, yet not when
presenting newly selfand strangetassociated shapes alone. However, as studies had used
g2NRa a FFEYAEAIN NBLINSaAaSydalraaAzya 2F aaSt¥Fe
representations, the role of thestimulus modality remained unclear. The current study
extends these results by avoiding this potential confound and using the same modality of
stimuli as both familiar and new representations. Namely, this study demonstrates that the
difference observedni prior research between the attentional impact of familiar and new
selfassociation are due to familiarity playing a role in yielding such impact, rather than

because stimuli of a different modality were used.

Notably, some of the literature exploring ttatentional impact of newly established
self-association does report having observed an attentional benefit towardsassticiated
stimuli in comparison to otheassociated stimuli (Dalmaso et al., 2019; Sui et al., 2009; Wade
& Vickery, 2018; Zhao et.aR015). However, these studies used different attentional tasks
and thus the lack of systematization makes it difficult to compare the results observed in
these studies. Considering the differences in methodology, it is interesting to note that our
resuts are in line with those observed by Siebold et al. (2015), as it is the only study which,
like ours, simultaneously presented the selhd otherassociated stimuli. This may suggest
that the attentional impact of selfvs. strangeassociated stimuli madepend on the visual

context in which it is presented.
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By building on previous research that has used the same task, this study stands on a
solid base that allows for more precise inferences to be drawn from its results. However, it is
necessary to furtér test the confound of different stimuli modalities in other cuing paradigms
GKFG KIFE@S 0SSy LINBGA2dzaft e dzaSRX adzOK Fa @I NR

Sui et al., 2009; Zhao et al., 2015).

In conclusionour data shows that findings dhe different impact of seHvs. stranger
associated familiar words vs new pictorial stimuli cannot be attributed to the use of different
stimuli modalities. Rather, such findings also replicate when letter combinations are
consistently used as both faliair and new representations of self and stranger. Thus, we
extend the literature by testing the effect of familiar and new segociation by using the
same stimulus modality (i.e. letter combinations) for the first time. Taken together, the results
of this study highlight that familiarity constitutes an important boundary condition in the

attentional impact of newly selissociated stimuli.
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Chapter 5: GeneralDiscussion

The aim of this dissertation was to directly compare the impact of new self
representations to that of familiar setepresentations (as opposed tbe impact ofnew and
familiar representations of a stranger). Stimuli that are associated to the selfagatare
attention (Alexopoulos et al., 2012; Bortolon & Raffard, 2018; Brédart et al., 2666ance
cognitive processin@Bower & Gilligan, 1979; Brédart, 2016; Kitrak, 2018) and they can
even impact attitudegBoucher et al., 2009; Greenwald & Farnham, 208@) behavior
(Burkley et al., 2015; Tajfel, 1976)owever, the conditions required for a stimulus to bee
associated to the self and yield such effects are still unclBais is highly relevant in the
O2yGSEG 2F (2RIF&Qa dzoAljdAalG2dza dzaS 2F GKS Ay
different environmentsn which we are represented in multiple way8uch representations
vary from the concrete and familiar, such as photographs of ourselves and our real name, to
the very new and abstract, such as avatars or symbols. Understanding their impact on

cognition, affect, and behavior, can shed light on tlyaamics behind our use of technology

and online behavior.

So far, many of the seHfssociated stimulihat have beerdemonstrated to produce
such effects also have a long history of representing the self and are thus highly fgmiliar
adzOK | & 2 ye&midace2ld ofdenfd stidy sel§sociatiorin absence of familiarity
a recent line of research hdmen studyinghe effects elicited byrecently establishedelf
associatior{fMacrae et al., 2017; Schafer, Wesslein, et al., 2016; 8lj 2012)Nevertheless,

the evidencethat has beencollected so far regardinthe impact ofnewly selfassociated
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stimuli on information processing is limited and mixed. Furthermore, there are no direct
comparisons of the effects yielded by newly sedBociated stimuli and familiar self
associated stimuli. Thus, the three manuscripts included in this dissertation build on one
another to detail the attentional impact of familiar and new sa#fsociation. In this chapter,

| will discuss how the presented evidence relates to the existing literatune its theoretical

and practicaimplications as well astrengths andimitations of the reported studiesand

possible directions for future research.

General summary of findings

In order to facilitate a seamless integration of tmpiricalresults, all of the studies
in Chapters 2 4 used the same task to measure attentional etteof self and stranger
representations in differentamiliarity conditions. Specifically, a dptrobe task was used in
which self and strangerepresentationsvere simultaneously presented as cues on opposite
ends of the screen (left and right), follea by a target which was randomly presented on
either one side of the screen (i.e., left or right) and required a response. The attentional
impact of each type of representationvas measured by RTs to targets when they were
preceded by a selfepresentatian in comparison to when they were preceded by a strarger
representation The use of this task across all experiments thus minimized the possible

confounds between the observed results.

Throughoutthe studies reportedthe attentional prioritization of selfepresentations
over strangefrepresentations was compared when the familiarity of such representations
varied. In detailChapter 2aimed to measure whether a representation of the self can capture
attention with geater ease than the representation of a stranger. Further, the type of

representation used (familiar, new, or paired) was manipulated. Results indicated that self
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associatedrepresentationsyielded faster RTs towards targets than strangssociated
representations only when familiar representations were usedlhat is, when familiar
representationswere presented selfrepresentationscaptured attention and enhanced RTs
to targets presented on the same locatiam comparison to strangerepresentations Ths
difference between RTs to targets preceded by-samhid strangetrepresentationswas not
observed when new representations were used. Notably, paiegidesentationsdid yield a
significant difference between RTs to targets preceded by aselfstramgerrepresentation.
However, this attentional effect was interpreted to be caused solely by the familiar
representationthat was included within the paired representatiogsvith no impact from
the new representatiorg as will be discussed further in thisction. ThusChapter Zorovided
evidence that familiar selfepresentations impact attention as observed by a cuing effect,

while new seHlrepresentations do not.

Followingly,Chapter 3aimed to replicate and extend the results fra@hapter 2by
manipulating the SOA. Namely, the aim was to compare whether the pattern in attentional
capture offamiliar, new, and mixedelf vs. strangefrepresentationsg observed as a cuing
effect with an SOA of 100 ngsvas mirrored by a pattern of attentionahpact observed as
inhibition of return with an SOA of 1000 ms. By extending the length of the SOA, it was
observed that only familiarepresentationgyield a difference in RTs towards targets preceded
by self vs. strangerepresentations In this case, B towards targets preceded by self
representationswere slower than those preceded by strangepresentations This was
interpreted as a greater potential for sekpresentationsto capture attention, which
subsequently impaired RTs to stimuli presentad the same location after attention had

drifted away from the cue due to the extended SOA. Notably, paepdesentationgdid not
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yield a significant difference between RTs to targets preceded by aaself stranger
representation when the SOA was 108 long. Taken togetheiChapter 3provided
evidence that selfepresentations impact attentiomhen such representations are familiar

¢ asobserved by a cuing effect and an effect of inhibition of return.

Finally,Chapter 4again replicated the resultsdm Chapter 2egarding the effects of
familiar and newself and strangerrepresentationsyet this time by using the same stimulus
modality for both familiar and new representations. That is, following prior literature,
Chapters 2 and 3ad used words adamiliar representations and shapes as new
representations. However, the use of different stimuli modalities for the different types of
representation entailed a potential confound which could possibly account for the different
effects yielded by the diffrent types ofrepresentations(i.e., verbal and pictorial). Thus,
Chapter 41sed only verbal stimuli (words and nonwords) as familiar and new representations
in order to control for this potential confound. Thakapterprovided evidence to suppothe
claim that the difference inthe effects yielded by familiar and new representations in the
prior chapterswere not due to the use of stimuli of different modalities for each type of
representation. That is, it demonstrated that familiar selpresentationampact attention
as observed by a cuing effect while new seffresentations do not; even when both

representations use stimuli of the same modality.

Remarkably, a significant SPE was consistently observed in the matching task in all
the studies repaed. Namely, the confirmation of matching selésociated pairings
(composed either by a newly selfsociated shape and a familiar label, or a newly- self

associated nofword and a familialabel) was faster and more accurate than the confirmation
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of matding pairings that were associated to a stranger in the matching task. That is, the self

association of previously neutral stimuli impacted performance in the matching task.

Overall, this dissertation provides new specific insights regarttiagconditionsin
which new stimuli are integrated into the salbncept as representations of the self.
Specifically, it presents evidence that sae$isociation alone may have a limited and temporary
impact on certain stages of information processing but is insuffi¢cemctually change the

selfconcept by integrating the recently selsociated element.

Attentional prioritization of self (vs. other) modulated by familiarity

As a whole, the evidence presented in this dissertation strongly supports that
familiarity is a precondition for selepresentationsto impact attention. In all studies, a
significant difference in the impact of selfs. strangeirepresentationsvas observed when
familiar representations were used, but not when new representatiomsre used.

Furthermore, the use of paired representations yielded mixed results.

The observed impact of familiar seépresentationson attention acrosall chapters
of this dissertations congruent with prior research which has clearly establishedféimailiar
selfassociated stimuli can easily capture attentigdexopoulos et al., 2012; Tacikowski &
Ehrsson, 201@ { LISOAFTA Ol f f 8 T ¢ 2 NR&AJzAKK | [Ga NISHENGE SyyliY &
1953; Moray, 1959; Tacikowski et al., 20&hy nationdity (Tacikowski & Ehrsson, 2016)
Oy OFLIIdz2NE |GGSyidAz2y ¢A0GK 3INBFGSNI SIasS (Kl
particular has not been used before in studies testing attention ofasdbciated stimuli, as
was done in this dissertation. However, it has been used successfully in studies researching

the impact of seHassociation in other dimensions such as imphktfitudes (Greenwald &
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Farnham, 200Qpecauset is indeed a familiar word that semantically refers to the self. Thus,
this dissertation providefurther support to the claim that familiar words which represent

the self can capture attention with greater ease that words referring to others.

Conversel, there may not be such a straigtutrward interpretation regarding the lack
of an observable effect of new selpresentations Research on the topic so far does not yet
provide a clear distinction of the role which salsociation plays in prioritizinattention.
Generally, the attentional dynamics behind newly establishedassbciation have so far
demonstrated to be less robust than familiar sa#fsociationFor exampleSui et al. (2009)
demonstrated that arrows presented in a sasociated caolr can orient attention towards
targets with greater ease than arrows presented in a color associated to a friend.
Furthermore, they observed that arrows presented in a-aslociated color facilitated the
localization of a targeevenif the location of the targetwas not cued by the arrow. The
authors proposed that sekissociated cues facilitate disengaging attention from the cued

location which does not contain the targettardsthe uncued location containing the target.

However, Zhao et al. (2015) replicated the results reported by Sui et al. (2009) with a
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selfassociation impacted tgntion due to the type of cues used and the type of target

presented.

Relatedly, Dalmaso et al. (2018) demonstrated that newlyassdbciated shapes can
capture and hold attention in comparison to strangegsociated shapes, consequently
delaying antisaccades away from them. Their results demonstrate that a newly- self

associated stimulus can itself capture attention with greater ease than stimuli newly

associated to others. Further adding to this claim, Wade and Vickery (2018) demonstrated
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that selfassaiated shapes can also capture attention from within a set of neutral shapes
more efficiently than otheiassociated shapes presented within a set of neutral shapes. Taken
together, these studies seem to suggest that newly-asHfociated stimuli can captir
attention. However, both of these studies presented either only the-astfociated stimulus

or only the otherassociated stimulus in each trial. In contrast, when presenting both a self
and strangefassociated diagonal line within a set of verticakén Siebold et al. (2015)
observed no attentional advantage for the saffsociated line. Hence, evidence from prior
studies regarding the attentional impact of newly sadisociated stimuli is mixed, even when
using the same task with slight variationcbas Wade and Vickery (2018) and Siebold et al.
(2015) did in their studies. It is therefore important to consider the particularities of the task

used in the studies of this dissertation and how they may influence the observed results.

One possible exphation for the difference between the results observed in this
dissertation and those observed by Dalmaso et al. (2018) and Wade and Vickery (2018)
regarding the attentional impact of newly established sedfociation is the setup in which
the selt and dher-associated stimuli are presented. Namely, the studies presented here
measure the impact of attention when both stimuli are presented simultaneously rather than
individually. It is important to consider that the manipulation used in studies researching
newly established seHissociation entails that, in addition to making a previously neutral
stimulus become salient lyroviding it witha newmeaning and making it represent the self,
the other-associated stimuli also become salient by being provideld avihew meaning and
making them represent an other (e.g. a friend or stranger). Thus, both thassitiated and
other-associated stimuli differ imelevancebetween each other, but neither are exactly

neutral. Hence, presenting both stimuli simultanelyuss intrinsically different than
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presenting only one of them at a time (either alone or within sets of neutral stimuli) because
it implies the processing of multiple salient stimuli at one tigadbeit, multiple salient stimuli

that differ in their degee of relevancec and can possibly yield different results. Indeed,
Siebold et al. (2015) presented both stimuli simultaneously within a set of neutral stimuli and
did not observe an advantage for the localization of -aelociated stimuli vs. stranger
associated stimuli. Thus, it remains an open issue whether the context in which newly self

associated stimuli are presented has any influence on its attentional impact.

Indeed, there is currently no evidence on whether the attentional impact of newly
selfassociated stimuli is susceptible to the environment in which it is presented. However,
research testing the influence of other stimuli in the environment calidd light onthe
relevanceand attentional impact of newly sedfssociated stimuli. Furthermoyet would
provide further insight into how it compares to threlevanceand attentional impact of
familiar stimuli. As a reference, familiar safsociated stimuli can robustly capture attention
even when presented amongst other salient stinfalg.,Brédart et al., 2006; Moray, 1959)
Such research could use the attentional tasks that have previously used, such asphetsot
task or the visuasearch taskand manipulate whether the selfand otherassociated
representations are presented as the sole salient stimulus (either alone or amongst neutral
stimuli) or simultaneously. Results from such studies could clarify whether environmental
stimuli represent a confound that affects the attemial impact of newly established self
association which may explain the mixed results observed in the literature. Beyond this
clarification, such research would be important in demonstrating the impact of recently

established selassociation in a naturalh®ironment which typically includes multiple stimuli



General Discussigri32

of varyingrelevancethat compete for the allocation of cognitive resourcgsuch as is the

case in digital environments which simultaneously present multiple users.

One other patrticularity of the metidology used in the studies comprising this
dissertation refers to the order in which the tasks were presented. Specifically, it may be
criticized that the studies included in this dissertation divert from previous literature by
separating the SPE methodgly¢ measuring attention in between the manipulation and the
matching task¢ which may have influenced the observed results. The reason why the
methodology was used in this way was based on prior interpretations of the SPE presuming
that the initial instuction asking participants to neutral stimuli to themselves and others is
sufficient to yield the SPE as followingly measured in the matching(&asket al., 2012)
According to this interpretation, the instruction should thus be sufficient to observe an effect
of selfassociation on an antional task which follows it. Enefore, thematching task was
applied at the end of the study as a manipulation check in order to confirm that the
associations were still active at that point and had thus been active throughout the entirety
of the study. If the practice trials in the matching tasé&re in fact necessary to observe the
SPE, this would imply that indeed one must be more familiarized witkassticiated stimuli
in order for such stimuli to impact information processing. However, the evidence currently
available is insufficient to suppt such claims. Indeed, the studies which have observed an
attentional impact of newly established s@l§sociation did present the matching task before
measuring the attentional impact of new setind otherassociated stimulfDalmaso et al.,
2019; Sui et al.,, 2009; Wade & VickeP@18; Zhao et al.,, 2015Nonetheless, a study
observing no attentional impact of newly established sal§ociation also presented the

matching task before measuring the attentional impact of new-satid otherassociated
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stimuli (Siebold et al., 2015Thus, it seems unlikgkhat the order of the tasks had an impact
on the effect (or lack thereof) of newly s@fsociated stimuli. dditional studies shifting the
order in which the tasks are presentdthat is, presenting the matching task before the
attentional tash could povide further support to the results observed in this dissertation
However, there is currently no theoretical basis to substantiate the supposition of its

interference.

To summarizethe results demonstrate that familiarity is a prerequisite for self
representations to impact attention. A particularity of the studies in this dissertation is that
the task used presented both selbnd strangefrepresentations at the same time.
Importantly, this a characteristic which is shared with prior research that @liserved no
prioritization of newly selassociated stimuli in comparison to newly strangssociated
stimuli. In contrast, studies that have observed attentional prioritization of newly self
associated stimuli when compared to strangessociated stimiu measured attentional
capture when the selfand strangerassociated stimuli were presented with no other stimuli
of relevance. This suggests that newly establishedassbciation can yield a limited impact
on information that does not hold when compey with other relevant stimuli for attentional
resources and is thus not as strong as the impact yielded by familiaassitiation.
Furthermore,it is important that future research considers the relevance of the tasks used
and the specifications of # experimental setting. Choosing tools that are specific for
measuring precise stages of information processing and the susceptibilities of the effect to
the specifications of tasks (e.g., timings, visual settarg) task order) are important to
consider in the interpretation of results in order to define the conditions of the effects of self

association.
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The role of newly selassociated stimuli in paired representations

The use of paired representatioqsvhich combine familiar and new represaibns
¢ in Chapters 2 and provides further insight into the role that familiarity plays in the
attentional impact of setassociation. Selissociated paired representations were observed
to yield a cuing effect. Namely, participants responded fastesarals targets preceded by a
seltassociated shaptabel pair than towards targets preceded by a strangssociated
shapelabel pair when the SOA was short (100 ms). However, when the SOA was long (1000
ms), selassociated paired representations did naelg an effect of inhibition of return as
would be expected of salient stimuli, and as did familiar representations. Thus, it is not

immediately clear what the impact is of combining familiar and newasdbciated stimuli.

The way in which the pairedpeesentation is perceived is one consideration that may
play a part in the observed effects. Namellge literature suggests two possibilitiethe
pairing may be perceived either as two individual representations presented simultaneously
(Sui & Humphreys2015) or as the conjunction of two representations forming one single
representation(Schéafer, Frings, et al., 201&) regard to the former, the studies by Sui and
Humphreys (2015) and Sui et al. (2015) demonstrated that the presentation of multile se
referential stimuli had @&edundancy effectwhich enhanced the SPE. That is, presenting two
seltreferential stimuli yielded a higher SPE than presenting only oneefelfential stimulus.
Following this, it could be expected that paired represemtasi could have a higher
attentional impact because they consist of two sadlsociated representations (namely, the
label and shape). However, the size of the attentional effect of paired representations did not
differ from that of familiar representationsin other words, combining a familiar self

associated label with a newly sel§sociated shape did not cause a change in the impact
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yielded by the familiar selissociated label alone. Thus, the presentation of two-self
representations (one familiar anche new) did not yield redundancy gains, reflecting that the

shape and label may not have been perceived as two individual representations of the self.

It could therefore be alternatively considered that the paired representation was
integrated and perceiwé as one single stimulus, as described by Schafangset al (2016)
when using stimuli defined by two characteristics in the matching task. Specifically, by asking
participants to associate stimuli to themselves which were defined by their shape &rd co
(rather than shape only), Schafer and her colleagues observed that the SPE was observable
only for those stimuli which complied with both characteristics. That is, partial matches
(shape only or color only) were not prioritized in responding in a magctask. Their results
demonstrated that stimuli are associated to the self as a whole, rather than its features being
associated to the self. Thus, as a single, integrated stimulus, paired representations should
not yield redundancy effects. However,thre context of the studies in this dissertation, this
should also mean that partial representationthat is, the shape alone or label alogshould
not yield an advantage to the self and this is not the case. Although the paired representations
indeeddd R y20 @AStR NBRdzyRIyOe STFSOGaz AG Aa
yield an effect. Namely, familiar labels did reflect an advantage for the self vs. a stranger.
Therefore, it also seems like paired representations were not perceisedsingle, conjunct

representation.

It rather seems as though the lack of redundancy effectthat is, the paired
representation not being perceived as two individual selfresentations presented
simultaneously; is due to the shape not being perceivas a selfepresentation in the first

place. After all, newly selind strangetassociated shapes did not yield an advantage in RTs
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towards targets preceded by sekpresentations vs. strangaepresentations. Therefore, it
seems like the effect of attgional prioritization of self vs. stranger when represented by the
pairing of a newly associated shape and a familiar label was caused solely by the familiar label.
For this reason, the size of the effect of paired representations did not differ froraitieeof

the effect of familiar representations.

Relatedly, prior research regarding the impact of the size of stimuli on the SPE may
further substantiate that newly established sedfpresentations do not play a role on the
impact of paired representatits. Namely, by manipulating the size of stimuli associated to
the self, a friend, and a stranger in the matching task, Sui and Humphreys (2015)
demonstrated that increasing the size of saffsociated stimuli increases the SPE. That is,
larger selfassocited shapes yielded faster RTs towards-ssEociated shapkabel pairs in
the matching task. In the dgirobe task used in this dissertation, shape stimuli where of a
larger size than verbal stimulyet they did not yield a greater impadlthough theywere
both of the same length, shape stimuli were of a greater height than verbal stimuli and thus
occupied a larger area. Furthermore, paired representations occupied the greatest area
because of their combination of both the label and shape. Thugoutld be expected that
shapes would have a greater attentional impact than labels, and that paired representations
would have the greatest attentional impact out of all three types of representatibrsuld
be assumed that this is a suggestion that newlf~associated shapes are not integrated into
the selfconcept and therefore do not impact attention. However, it remains possible that the
larger shape size did not yield an effect simply because it is an effect that is strictly limited to

the SPE and doewt transfer to attentional processes.
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In sum, paired representations entail diverse dynamics that may make them too
complex to use as a stimulus representing some degree of familiarity. Howbeeawrsults
observed regarding the paired representatigenerally provide supporting evidence that,

indeed, familiarity is a precondition for the attentional impact of gelpresentations.

Selfrepresentations of different modalities

In order to follow the methodology of prior researdBhapters 2 and @sed labels as
familiar representations and geometric shapes as new representations of the self and a
stranger. However, this inherited the potential confound that the different typds o
representation consisted of stimuli of different modalitiesamely, verbal and pictorial. The
use of stimuli of different modalities for the different types of representations thus makes it
unclear whether the difference in the effect yielded by eagpet of representation is due
solely to their familiarity, or whether the stimulus modality also played a part. This confound
was eliminated irChapter 4y using verbal stimuli as both familiar and new representations.
The results replicated those observedChapters 2 and:3a cuing effect benefitting self
representations was observed when familiar stimuli were used, but not when new stimuli
were used. HenceZhapter 4demonstrates that the different effects observed for each type
of representation (famiar and new) are not due to the types of stimuli being of a different

modality ¢ namely, verbal and pictorial.

Prior literaturerelating tothe use of different stimuli modalitie® is limited. The only
studies that had previously induced selfid otherassociation to neutral stimuli of the same
modality as familiar selnd otherassociated stimuli are those using arbitrary fag@sPayne
et al., 2017) Namely, both studies b$.Payne et al., (200 and Wozniak et al. (2018)

demonstrated that arbitrary faces which have just become aisged to the self can impact



General Discussigri3¢

LISNF2NXYIFyOS Ay O023yAGAGS (GlFrajasz 2daAad Fa 2ySc
tasks(Bola et al., 2020; Liu et al., 2016; Tacikowski & Nowicka, 2Bb®ever, there is not

yet any direct comparison of the effects yielded by familiar and newly sgslf other

associated faces. Additionally, the resuttbserved inChapter 4are congruent with the

results observed by Zhao et al. (2015) when inducing aelf otherassociation of colored

arrows and illustrated faces that gazed to the left or right and presented them as cues for
neighboring targets. In dail, the authors observed that both stimulus modalities
demonstrated an advantage for se@lésociated stimuli to orient attention towards targets

(with the type of target presenting a limitation to their effects). That is, both this dissertation

and the sudies by Zhao et al. (2015) demonstrate that different stimulus modalities do not

change the effect of selissociation.

Still, further research focusing on both the use of familiar and new stimuli of the same
modality and the effects of different stimulmodalities on the impact of setfssociation is
needed. For example, it would be interesting to compare the effects of using familiar and new
shapes to represent the self and stranger. While the studies included in this dissertation
controlled for the efect of different stimulus modalities by using verbal stimuli as both new
and familiar representations, such comparisons would be interesting to explore with stimuli

of other modalities.

Nevertheless, there is one visible effect in the data pattern i thssertation that
may be due to the difference in stimulus modality. Even though the new representations do
not impact the attentional prioritization of sedssociated stimuli, they do lead to generally

faster RTs. That is, new representations led tstda RTs towards targets than familiar
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representations, and paired representations led to faster RTs than familiar and new
representations alone (with no impact regarding the difference between aat stranger-
representations). This effect is in linetvprior research demonstrating that different stimuli
modalities are processed differently. In detail, Shor (1971) observed that pictorial stimuli are
processed at a faster speed than verbal stimuli. Thus, the results observed across the studies
in this dssertation suggest that different stimuli modalities may generally influence RTs, but
do not impact the size of the effect of sa@ésociation. In other words, the use of stimuli of

different modalities do not seem timfluencethe impact of seHassociaibn.

To summarize, the use of the same stimulus modality for both familiar and
representations confirmed that familiarity is relevant in the attentional impact of-self
association. Namely, the difference in the effects yielded by familiar and new repetieest
does not seem to be due to previously having used verbal stimuli as familiar representations
and pictorial stimuli as new representations. Although the different type of stimuli did impact

overall speed, they had no influence over the effect of-aslociation.

Other stages of informatiorprocessing in newly established sel§sociation

Remarkably, all studies included in this dissertation replicated the SPE. Research has
demonstrated that the SPE is a highly robust effect which can be observed with a wide variety
of stimuli(Macrae et al., 2017; S. Payne et al., 2017; Schéafer, Wesslein, 2814, Sui et al.,

2012) In addition to providing further evidence sustaining the SPE, this dissertation
demonstrates that neutral verbal stimuli (nonwords) can also yield an SPE. However, this
result also raises questions about what theatching task measures, and the underlying

mechanisms of the SPE.
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Importantly, as mentioned earlier, the matching task used to measure the SPE
presents a limitation in its methodology that may limit the interpretation of its results.
Namely, the newly selissociated stimuli are always presented alongside familiar labels
referring to the self or others. Results do typically show that RTs are enhanced when
responding to matching combinations of the sela 8 2 OAF G SR &aKI LIS | yR (K
not when repondingtothesed 8 82 OAF SR aKI LS LI ANBR SAGK |
label paired with a different shape. Thus, the results reflect that the shapesdragwhat
acquired seHrelevance butthey thwart interpretations of the effecbeinggeneraded by the

newly selfassociated stimulus itself.

Recently, Wdézniak and Knoblich (2019) ran a study controlling for this confound by
having participants associate avatars consisting of faces to themselves and others as well as
symbols that would represetibhe labels referring to the self and others. Thus, they presented
a matching task which consisted solely of neutral, newly s@lfl otherassociated stimuli
and still observed a significant SPE. Thus, the robustness of the SPEssglsold andit
reflects some sort of tagging of the new stimuli to the s€His seems to call back reports
about redundancy effectg yielded by the presentation of two newly s@§sociated stimuli
¢ enhancing the SPE. Namely, it seems curious that two newdgssifiated stimuli (with no
familiar selfrepresentations) can induce the SPE, yet none of the studies in this dissertation
observed an attentional impact of newly salsociated stimuli. As stated before, more
research is clearly needed in order to defineawlexactly is measured by the SPE and the
stage of information processing that it impacts. However, the discrepancy betweselts in

the SPE literature and the studies in this dissertation seem to highlight that the matching task
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and the dotprobe task neasure different cognitive processes and that the SPE is limited to

impacting a particular stage of processing that is not captured by theiiie task.

Varying interpretations of the SPE have pinpointed the involvement of different stages
in informationprocessing in this effect. However, recent research has suggested that the SPE
occurs at a conceptual level and that it implicates later stages of information processing
(Schéafer et al., 2015)n particular, evidence from a process refractory period paradigm
excluded that the SPE occurs at an early or late stage of information processing, thus
excluding attention and narrowing down that it occurs in mem@ignczyk et al., 2019)
Furthermore, Yin et al(2019) demonstrated that the se#fssociation of colors enhanced
responses to probes in a matth-sampleworking memory task, suggesting that newly
established selfssociation consists of internal representations sustained in working
memory. Such evidence may provide some insight as to why the SPE was observed, but not
an attentional effect. Namely, it refbts that the dotprobe task and matching task measure
distinct cognitive processe3hus, further research using multiple tasks that measure the
same cognitive process would be useful to assertively define the stages of information

processing that are immaed by newly established sedfsociation.

However, considering thaamiliar selfassociated stimulcan impact cognition at
multiple stages of information processifi§lexopoulos et al., 2012; Bower & Gilliga879;
Brédart, 2016) such results may already hiat general differences between familiar and
newly established seHissociation. Namelyhey suggesthat selfassociation has a limited
impact when it has recently been established, and tinat increase of its impaatnay relate
to processes that occur later on, based on the exposure to the newhassticiated element

and the overall experience of the relationship with that element.
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Affective and behavioral impact of selissociation

Beyond impactig cognition, it has been demonstrated that saffsociated stimuli can
also impact affect antbehavior(Greenwald & Farnham, 2000; Oeberst & Matschke, 2017,
Tajfel, 1970)Generally, the self and sedssociated elements are evaluated more positively
and vyield positive behaviors that benefit the saffsociated elementFor example, self
F3a20AF SR adGAYdzAZ A &adzOK a 2ySQa 2¢y thyI YS |
greater ease than otheassociated stimuli in an IAGreenwald & Farnham, 200@imilarly,
the self and selassociated others are preferentially benefitted when allocating resources
between the self (or selfissociated) and an othéAron et al., 1991; Tajfel, 1970; Tajfel et al.,
1971) However, the research studying these dynamics has typically used stimuli that are
KAIKEe& FFYAEAFN adzOK |a 2ySQa 26y ylIYS: 2y
exceptionis the use of the minimal group paradigm in which participants are arbitrarily
assigned tarbitrary groups, after which they immediately refletitudinal and behavioral
biases favoring the group they were assigned (fjfel, 1970; Tajfel et al., 1971)
Neverthelessit may be arguedhat while the specific group is indeed new, participants are
familiar with the concept of a group and its dynamiktence, it is noéntirely an unfamiliar
stimulus. Testing these effects with neutral stimuli would allow to better understand the
processy which new stimuli are integrated into the selincept and the role played by mere

initial seltassociation.

Namely, considering that the setbncept is susceptible to the influence of multiple
dimensions that range from the internal to the externaktending the research in this
dissertation from the cognitive towards the affective and behavioral seems necessary to

define the interplay of bottorrup and topdown dynamics that are at play in the construction
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of the selfconcept. That is, the study of the affective and behavioral impactnefvly
established selaissociations relevant to understanthe conditions through which a simple
association to the self develops into a new integrated element of thecesitept that

impactsjudgements and behavior.

Preliminary testing of the affective and behavioral impact of newly established-self
association

In order to explore the affective and behavioral impact of newly estaddistelf
associationOrellanaCorrales, Matschke, Schafet, al. (2020 ran two pilot studestesting
the affectiveand behavioral effectsf newly established seHssociationIn detail,the first
study consistedof 8 82 OAF GAy3 IS2YSGNRO &Kl LIJSa aidz (KS
followingly performinga SelfEsteem IATGreenwald & Farnhan2000) The taskresented
familiar and new representations of the self and furnituie was expeced that valence
measures for selfepresentations would be higher than for furniturepresentations, and
that this difference would be greater for fanait representations than for new

representations.

The RT data from the Sditeem IAT were subjected to a 2 (association: self vs.
furniture) x 2 (mapping: congruent vs. incongruent) xr&pfesentation familiar vs. new)
within-participants MANOVA. Aggiificant interaction effect of associationr@presentation
was observedF = (1, 56) =13.86 p < .001, ' ,27.198, while all other effects were nen
significant To follow up on this effectnean RTs from target trials (those presenting self and
furniture stimuli to be categorized, rather than affective stimuli) were submitted to & one
factorial (representations: familiar vs. new) withparticipants MANOVA. The analysis

revealed a norsignificant main effect of associatioh= (1, 57) = 1.14 = .291, ,*~.020,
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and a significant interaction effect of associatiorepresentationfF= (1, 57) = 6.35=.015,

' ©27.100. That is,RTswere generallyfaster when categorizingelf-associated stimulfM =
944.22 msSD= 329.03)han furniture-associated stimulfM = 912.85,SD= 312.81)when
familiar representations were presented. In other words, the type of representation
modulated the prioritization of responses yielded by sefociated stimuli vs. furniture
associated stimuli. Thus, the data from the Seffsteem IAT reflect that familiar self

representations benefit from a positive attitudinal bias while new-seffresentations do not.

In the second study, a resource allocation task was applied after associating geometric
shapes to the self and a stranger. The task represented the self and a stranger as matching or
non-matching pairs of a familiar label and recently associated shape (as usually presented in
the matching task) and asked participants to allocate a total of 100tpdetween both
representations. It was expected that results would elucidate the role of familiarity in yielding
affective effects. Specifically, we expected that matching pairs would yield the greatest
difference in point allocation benefitting the $elssociated shaptabel pair due to its clear
signaling of selfelevance. In regard to the nematching representations, three possible
outcomes were considered which would reflect the role of familiarity in yielding behavioral
effects. The first possilitly is that allocation would benefit the representation including the
selff 3a20AFGSR t1F0St 0SOlFdzaS GKS tFo0St aaSt¥Feé
familiar representation, is more closely associated to the self. This would reflect that th
behavioral effect is produced by the label alone and is thus dependent on familiarity. The
second possibility is that allocation would be closer to equivalence between the two

representations because they both include sadtociated stimuli (namely, omeuld include

the selfassociated label while the other would include the sedociated shape).
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A betweenparticipant comparison dhe relative benefit imresource allocation to the
selfvs. a stranger when the self and stranger were represebtethatching(M = 1.5, SD=
2.41) and nonmatching(M = 1.46,SD= 2.46)shapelabel pairsindicated a norsignificant
difference t(54) = .06,p = .954,dz = 0.02. That is, neither matching nor noratching
representations produced aenefit in point allocationtowards selassociated stimuli. In
other words,there was no behavioral benefit towards the self regardless of the familiarity of

representations.

Importantly, the studies were undgsowered and thus the data do not alloier in-
depth analysis of the resultsélowever,they may signal that there is still more to uncover
regarding the impact of newly established sadisociation. Thudurther research egarding
the affective and behavioral impact of newly established-asHfociation is necessary to have
a cohesiveunderstanding ofhow new stimuli are integrated into the setbncept and

consequently impact behavior, and attention

The studiesn Chaptes 2¢ 4 canhighlight some possible future directiofe research
in this area.The empirical results the reported studiesuggest thatsimply associating
neutral stimulus to the self has a limited impget mos) in information processing, as
reflected by the SPE but is insufficient to integrate the stimulus into the selbncept.
Furthermore, as previously mentioned, the consideration of these resulthin the body of
literature suggest that the environment in which stimuli are presented may play a significant
role on whether these limited effects can be observed or not. While some studies have
observed an attentional impact of newly sal$sociatedstimuli, Siebold et al. (2015) and the
studies in this dissertation did not observe an effect of attentional prioritization of gslf

other-associated stimuliAn important difference between these studies is that those which
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observed an attentional ipact of newly selassociated stimuli in comparison to other
associated stimuli measured attention to each type of stimuli by presenting them individually.
In contrast, Siebold at al. (2015) and the studies in this dissertation presented botarself
other-associated stimuli at the same tim&hat is, they are presented in a context in which
they compete for attentional resourceRelatedly OrellanaCorrales, Matschke, Schéafer et al.
(2020) also presented seland strangerassociated stimuli simultanesly in the resource
allocation task Furthermore, this task is inherently a context of competition of resources.
Thus, future studies may test behavioral bias towards the self and an other individually, in a
context in which these do not compete for resoas. These results may confirm whether
merely associating a stimulus to the self can indeed have a (limited) impact which is not

observable in more complex environments.

Importantly, Chapters 2 and 3 establish that paired representations may implicate
more complex dynamics that are not so easily interpretable in terms of
familiarity/unfamiliarity. Thus, future studies may also be bettéf wsing other types of
representations that more clearly establish familiariBxtending research in this directi
important to further elucidate the impact of recent sedissociation and the role that

familiarity playsn the integration of stimuli into the setfoncept.

To summarizethere is limited research regarding the affective and behavioral impact
of recently established se#fssociation. So far, it seems as though familiarity is necessary in
order for selfassociated stimuli to yield affective and behavioral bidss suggestthat new
selfrepresentations presented in digital media may not immediately impact evaluations and

online behavior, though they hold the potential to do so with increased use and interaction.
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Familiarity generally plays a role in our attitudes and betrawhich results in biases favoring
the familiar.Quch is the casefor examplejn brand loyaltyand habits, in which individuals
tend to seek out the familiar and may even feel uncomfortable with the unfamHBiather
research ighus necessary and ingptant in orderto establish the conditions in which self
association impacts affect and behavias well as to specify the role of familiarity in this

process.

Integration of new stimuli into the selconcept

According to Deaux (98), simply associatingn element to the self is the initial
requirement to integrate an element into the self/concept and that, in some cases, this self
association may suffice to integrate an element into the-selicept. As mentioned earlier,
this can be exemplified by theutomatic identification with a group to which a person is
randomly assigned and its immediate activation of related behaviors favoring ip@up.

The second requirement entails a process of consciously analyzing and accepting the element,

and its charateristics, as part of the self. This would entail having deeper knowledge about

the group and understanding, for example, its norms and how its perceived by others, and
gAttAy3ate OOSLINIAY3I 2ySQa YSYOSNBRBKALI (2 GKS
already induce shorterm changes, the second requirement is necessary in order for the self

concept to be restructured as to incorporate the new element and remain stable in the long

term.

The SPE can indeed be interpreted as a reflection that a simglaraitrary stimulus
has been tagged to the self. However, it is debatable whether this is equivalent to having
integrated said stimulus into the satbncept. Indeed, being assigned to a group or playing a

particular role in a video game can immediateiglg cognitive(Enock et al., 2018; Klimmt et
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al., 2009, 201Qjattitudinal (Oeberst & Matschke, 201,7and behavioral effect§Oeberst &
Matschke, 2017; Tajfel, 1970; Tajfel et al., 19@llecting the integratio of the group or role

into the selfO2 Yy OSLII® | 26 SOSNE y2 YIFIGGSNI K2 aySsé
have an understanding ofthat a group or role is and what it entails. Furthermore, we
understand them as elements that have the potential to havengterm impact. In contrast,
simple stimuli such as geometric shapes lack the depth that would demand further processing
and that would require a restructuring of the selincept and yield a lonterm change.
Simple stimuli also lack contextual cuésitt would make it salient elsewhere outside of the
experimental task. Ultimately, they do not refer to the elements conforming thecesitept;
namely, individual traits, relational roles, or social identi{iBsewer & Gardner, 1996Thus,

it seems unlikely that the seHfssociations induced by the manipulation used in the SPE (and
related) literature are interated into the seHconcept. Of course, the purpose of using such
simple stimuli is to observe sedfsociation more purely and in absence of familiarity or other
confounding factors. Hence, this may reflect the complex dynamics that conform the self
concept and, more specifically, that although associating an element to the self may be an
initial step towards integrating it into the setbncept, it may not always be sufficient for it

to actually be integrated into the setioncept.

Indeed, the seltoncept is a complex and multidimensional structure. As Deaux (1996)
further theorized,it must remain flexible in order to adapt to environmental changes. While
this does entail that it is vulnerable to environmental influences, the-asmiicept is also
guided by internal motivations. Thus, the environment ascribes roles, defines role datego
and strengthens associations through repetitive behavior patterns. However, an individual

may also voluntarily choose to integrate or eliminate and element into theircegi€ept and
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decide whether or not to endorse the roles ascribed by the envitent. Hence, assigning a
new selfrepresentation is not necessarily sufficient for it to be integrated into the- self
concept. Particularly because there are multiple sources that can influence theosekpt,
it must also remain somewhat stab(@ajfel, 1981) Thus, the sel€oncept will not be re
structured to integrate every element that is merely associated to étHer, it relies on

multiple dynamics in order to process the integration of a new element into thecselfept.

When considering the experimental context of the studies in this dissertation, there
are two environmental influences present influencing tpetential integration of the
geometric shape into the setfoncept which may account for the observed results. Namely,
the experimental environment ascribes the association of the shape to theéhseligh the
association instructiorat the beginning of ie experiment, and then provides repetitive
behavior patterns in regard to the association of the shape to thelselimplementing a
practice phase in the matching task, as well as providing feedback in the experimental phase
of the matching task when esrs are made. Importantly, an impact of newly established self
association was not observed in the dmbbe task¢ which included only ascribing the
association as an environmental influence. In contrast, an impact of newly established self
association wa observed in the matching task (the SEBBEyhich also included repetitive
behavior patterns. Thus, the environmental influences that are present in each task
supporting seHassociation may account for the difference in observed results. In other
words, t reflects that increasing the environmentsburces supporting the association of an

element to the self can increase the impact of ssd§ociation.

Still, theindividual motivation to integrate an elementinto the selfconceptis also

necessary(Deaux,1996). These motivations include the need for consistency and social
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integrity (Becker & Tausch, 2014; Tajfel, 1981 need for social inclusion and individuation

(Brewer, 1991, 1993and a desire to integrate the resources associated to an elelf@aon

et al.,, 1991) The experimental context of the dgrobe task is too simple to tap into

dynamics (although this was, indeed, the reason why it was used) may provide an
explanation as to why no attentional impact of newly estsiiid seHassociation was

observed. Namely, participants lackeshsons towant to integrate a geometric shape into

the selfconcept as it did not present any particular benefit to theaven within the
experimental task outside of performance in the taBkis recalls the researcemonstrating

that rewardmay increase the size of the S & Humphreys, 2015a, 2015khich may

support the idea that providingeasons thah y ONS I aS |y AYRA@ARdz f Q& °

an element to the sef€oncept is important for it to actually be integrated.

Furthermore the effects of sellssociation are also dependent on cont€ktirner &
Onorato, 1999) That is,identificationsare expressed in environments in which they are
relevant. When considering the experimental tasised in the studies in this dissertation,
they represent a very particular environment that offéimited conditonsin which the sel
association of a geometric shape is relevamiother words, the association of the geometric
shape has little relevance in other contexts outside of the experimental environfaos,
while the association of the geometric shape ttee self may remain active during the
matching task measuring the SPE, this association will not be triggered by other scenarios in
daily life. Further considering that such experimental tasks are unlikely to be performed
numerous times; if even perform& more than once; the possibility of the shape being
integrated into the selconcept and causing a permanent shape in this cognitive structure is

eliminated.


























































































