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ABSTRACT

The main purpose of this thesis is to introduce examine a three-process
model on evaluative priming which may account fealeative priming effects
(i.e., faster and more accurate responses to attéofjowing an evaluatively
congruent when compared with an incongruent primeyarious task settings.
The model was developed with regard to theoretidakpretations of evaluative
priming and on the basis of the empirical evidentdhe evaluative priming
effect. On the one hand, different variants of &waluative priming paradigm
(i.e., the S—R-based variant with the evaluativiegaries being task-relevant and
the S—S-based variant with the evaluative categdy@ng task-irrelevant) have
remarkably different and partly conflicting requirents on the memory
representation of evaluative connotations. On tkieerohand, the empirical
evidence of evaluative priming effects beyond thé&k-$dased variant is highly
ambiguous since positive, null, and even negativefyned effects have been
published (see Klauer & Musch, 2003, for a review).

Taking these inconsistencies into account, the etprecess model
suggests an interaction of three processes in\ayative priming task. The first
process characterizes the mutual facilitation cil@atively congruent concepts
which may result in facilitated target encodingare hand (as it is necessary for
the explanation of S—S-based evaluative priming)) rmaintained prime activation
on the other (as it was suggested by Wentura & &othnd, 2003); the second
process describes the parallel activation of prand target concepts (as it is a
precondition for the explanation of S—R-based eatale priming); finally, the
third process takes the response-related interectd prime and target concepts
into account. Generally speaking, the three-processel postulates that the
specific interaction and the relative size of thggested processes determine the
direction and magnitude of the evaluative primifige.

| conducted five experiments on evaluative primingvhich both tasks
and stimulus modalities varied. The main focus wasprovide evidence of
interaction of the three processeas suggested by the three-process medel
an S-S-based variant of the evaluative priming ¢gpgna, that is, with a
nonevaluative primary task. As the facilitative qmment of maintained prime

activation given evaluative congruency was largelgglected in previous



evaluative priming studies, | aimed to create expental conditions that would
increase the facilitative influence of an evaluelyvcongruent target on prime
maintenance, while decreasing the facilitation rolesaluatively congruent prime
on target encoding. For this, | applied a proceduite a negative stimulus-onset
asynchrony (SOA), that is, the prime onset followlegl target onset. Maintained
prime activation in case of evaluative congrueneg wxpected to yield a delayed
target response given response-incompatibility betwprime and target, thus,
resulting in negatively signed evaluative primiriigets. This was found precisely
in the naming task (i.e., the target requires aingmesponse; Experiment 1) with
response-incompatible prime and target pictureswal as in the semantic
categorization task (i.e., the target requires anemaluative, semantic
categorization response; Experiment 2a/b) with psirand targets from opposite
semantic categories. In the respective conditiafithiout response conflict, small
positive evaluative priming effects emerged. Furtlag@d more fine-grained
corroboration of the suggested interaction of tiree processes was searched for
in event-related potential (ERP) correlates (Experit 3). Priming effects in the
N2 component (reflecting response conflict deteqtidhe lateralized readiness
potential (LRP; reflecting response preparatiorg atso within the P3 component
(reflecting, among others, categorization effogplicated the behavioral findings.
Applying a negative and a positive SOA-procedurdifferent blocks of the same
experiment (Experiment 4) influenced whether feaiéd target encoding or
maintained prime activation was the more dominaatgss in case of evaluative
congruency. Compared with the negative SOA-proadupositive SOA led to a
positive shift of the evaluative priming effectadicating a larger influence of
target-encoding facilitation in relation to primetigation maintenance.
Facilitated activation of evaluatively congruenisatli seems to be no general
phenomenon of same category membership, as no cabipdacilitation effects
were observed within thewhen compared with the evaluative categeriesther
cold semantic categories suchpassonsandanimals(Experiment 5a/b).

My experiments provide evidence for the idea thata sequential
evaluative priming task, evaluative congruency reagport prime activation in a
similar way as it facilitates target encoding. Whihe latter process was often
considered accountable for S—S-based evaluativaimyi effects, the former
process was rather neglected within previous etigRigriming research. Since
the evaluative connotations of prime and targetaatévated and influence the



response processeven without task requirementhe evaluative features of
semantic concepts seem to be processed in a edrimanner. These findings
create specific requirements for the memory reptesien of the evaluative
connotations: An appropriate representation modheulsl allow for mutual

facilitation of evaluatively congruent conceptsvasl as simultaneous activation
and potential response competition of these cosc¥phile facilitative activation

of evaluatively congruent concepts may be realtaedoncept pre-activation, due
to feature overlap, synchronous firing of all feat belonging to the same

concept may enable parallel activation of sevesatepts.
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PREFACE

In everyday life, there are numerooigjects and events that bombard our
senses at any given moment in time. However, oety few of these experiences
arrive at the level of consciousness; otherwise, angnitive system would be
highly overloaded and could possibly collapse (eBargh, 1997). It is on one
hand, nonetheless, very important and relevant dar survival that we
continuously check our environment for potentiahgiers and threats while at the
same time checking for advantages or potentialfiisnetherwise, we could miss
benefits or overlook dangers. This process of emangithe environment for
potential benefits and dangers indicates the psooésvaluation. In fact, it is
difficult to imagine objects that are not evaluaf@dg., Neumann, Forster, &
Strack, 2003; Zajonc, 1980). In correlation to thishject, Duckworth, Bargh,
Garcia, and Chaiken (2002, p. 518) concluded thktekperience is continually
evaluated as either positive or negative, whethergonders one’s feelings about
it or not”. Thus, it is highly accepted that humammntinuously evaluate their
environment in regard to advantages and disadvestdfyvaluative processing
encompasses the categorization of something as@uoald, positive or negative,
pleasant or unpleasant. In this context, Frijde86l$. 207) claimed that “events,
objects, and situations may possess positive agdtine valence; that is, they
may possess intrinsic attractiveness or aversigénésaluating something as
good or bad activates the positive or negativeualti toward the specific person,
object or event. According to Fazio (1989), attésdcan be comprised as a link
between an attitude object in memory and the etialuaf this object.

Numerous empirical findings substantiate the asswompof automatic
attitude activation: when humans detect objectaénenvironment (e.g., Ohmann,
Flykt, & Esteves, 2001), when they remember studiederial in a recognition
memory task (e.g., Zajonc, 1980) or even when ey confronted with new
verbal or pictorial stimuli (see Duckworth et &Q02), their positive and negative
attitudes toward the relevant stimuli are almodbmatically activated. Due to
these findings, some researchers in the field ghitimn and emotion postulated a
prioritized processing of the evaluative meaning s&#mantic concepts in

comparison with the semantic, non-evaluative megp(éng., Bargh, 1997; Bargh,



Chaiken, Raymond, & Hymes, 1996; Murphy & Zajon€93; Ohmann et al.,
2001; Zajonc, 1980).

Further corroboration for the privileged statustod evaluative features of
semantic concepts comes from the development obdneantic differential by
Osgood (1967). He defined the evaluative dimenssnone of three major
dimensions of semantic meaning, along with the dsrns activity (active —
passive) and potency (strong — weak). In comparistime two other dimensions,
the evaluative dimension turned out to be the nmpbrtant one. This was, for
example, empirically shown in a priming task in w@hicongruency and
incongruency effects were reported for the evaheatimension, but not for the
two other dimensions (see Bargh, Raymond, & Chaik&96, cited by Bargh,
1997). Osgood (1967) also premised that the evaetiateaning allows for the
immediate preparation of appropriate behaviorgboases, as positive evaluation
may be directly related to approach and negativaluation to avoidance
behavioral tendencies. Solarz (1960) was the fesearcher to repogmpirical
evidence for a relation between evaluation and Viela responses: Participants
were faster at pulling a lever in response to pasithan negative words, while
they were faster at pushing a lever in responseetyative than positive words.
Within recent years, different models were intrcgtlithat more precisely specify
the relation between evaluation and behavioralaesps (e.g., Eder & Klauer,
2009; Eder, Musseler, & Hommel 2011; Neumann et2803). The automatic
activation of the evaluative content of semantinagpts has a highly functional
value as it informs the organism about the preseicpositive and negative
objects in the environment and supports an appnoegdfehavior to positive and
an avoiding behavior to negative objects (see Faz@01l; Wentura &
Rothermund, 2003; Zajonc, 1980).

One crucial research question regarding this matéow the evaluative
connotations are represented in the semantic meswmiiat favored processing
of the evaluative features is enabled. To exaniieeaattivation and representation
of the evaluative connotations of semantic congegdsious indirect measures
have been developed which all commoekplore the mechanisms of evaluative
processing without directly asking the participaritse evaluative responses are
primarily inferred from the speed or accuracy & thsponses to the experimental

stimuli in speeded reaction time tasks (see, Bg.Houwer, Teige-Mocigemba,



Spruyt, & Moors, 2009). One main advantage of extimeasures in comparison
with direct measures is that the purpose of thendormeasures is less evident.
While participants can easily guess the aim ofallireeasures-like verbal self-
reports or questionnairesby which these measures are highly prone to sicateg
faking and social desirability (e.g., Dunton & Faz1997; Fazio & Olson, 2003),
indirect measures may be less vulnerable to suategic behavior (see Fazio &
Olson, 2003; Wittenbrink, 2007; but see Degner, 20&lauer & Teige-
Mocigemba, 2007; Teige-Mocigemba & Klauer, 2008dounterevidence).

Prominent examples of indirect measures on the s and
mechanisms of evaluative processing are the ewatuptiming paradigm (see
Fazio, Sanbonmatsu, Powell, and Kardes, 1986),irtt@icit association test
(IAT; see Greenwald, McGhee, & Schwartz, 1998), ¢valuative Simon task
(see De Houwer & Eelen, 1998; De Houwer, CrombemxyBns, & Hermans,
2001; Duscherer, Holender, & Molenaar, 2008), al asthe evaluative Stroop
task (see Pratto & John, 1991; Williams, MathewsM&cLeod, 1996). All of
these tasks were developed to explore the progesein the evaluative
connotations of positive and negative stimuli. Impotly, the evaluative
connotations are not response-relevant in thede tas either all used stimuli
(i.e., in a variant of the evaluative priming pagad with a non-evaluative task, in
the evaluative Simon task, and in the evaluativedpt task) or for a part of the
employed stimuli (i.e., in a variant of the evaluatpriming paradigm with an
evaluative task and in the IAT).

Since the purpose of my experiments was to exarthieeunderlying
mechanisms of the evaluative priming effect, | wibnstrain the detailed
description on this paradigm. Concisely, the ewualaa priming paradigm
provides information about the representation @ ¢valuative connotations in
semantic memory, via exploring the effect of evalga congruency versus
incongruency between two sequentially presentedasgmnconcepts in speeded
reaction time tasks. Since the seminal paper byoFazd colleagues (198&)as
published, different variants of the evaluativenpng paradigm were introduced
that require quite different interpretations comaeg the evaluative processing. In

the following sections | will give a short outliné my thesis.



Outline

In Chapter I, | provide a theoretical overview lo¢ tspecific characteristics
of evaluative processing. Specifically, | charaeterthe evaluative priming
paradigm with a special focus on the differentiated the S—R-based and the S—
S-based variant of it, including the respective eitgd evidence and the
respective interpretation of evaluative primingeeté. Additionally, | discuss the
memory representation of the evaluative connotatioith respect to different
models of semantic memory. Accounting for the a@alcinconsistencies
concerning the explanation of evaluative primintees in different variants of
the evaluative priming paradigm, | introduce thae#iprocess model of
evaluative priming. Subsequently, | aim to apple tmodel assumptions to
previously published findings in evaluative primirgjudies and derive the
empirical hypotheses for my experiments.

In Chapter II, | report the basic empirical findin§evaluative priming in
the naming task (Experiment 1) and the semantegeaization task (Experiment
2a/b). Basically, these studies showed -thdtie to the negative SOA-
procedure—evaluative congruency did not primarily facilitageget encoding, but
mainly supported prime activation and increasedgsasgbent response conflicts of
prime and target. This resulted in negatively sihaealuative priming effects. If
prime and target did not compete for response ressuevaluative congruency
slightly facilitated the target response, yieldsmall positive evaluative priming
effects.

In Chapter Ill, | report further corroboration ftine behavioral findings
and the theoretically suggested processes in thet-eglated potential (ERP). In a
fairly exact replication of Experiment 2b (Experime3), several theoretically
relevant ERP correlates were analyzed; selectivtbly, N2 component, the P3
component, as well as the lateralized readinessnpat (LRP). Compared with
the behavioral effects, a similar interaction of #valuative and response factors
emerged in the ERP correlates.

Chapter IV deals with critical aspects of the bdsiding. In Experiment
4, | tested in how far the conditional priming etfe could be manipulated by a
SOA-variation. In Experiment 5a/b, the valence-#prty of the conditional
priming effects was examined. For this, | appliee évaluation task instead of the



semantic categorization task, whereby the evaleatategories were made task-
relevant and the semantic categories, conversdigitrelevant.

In Chapter V, | sum up my findings and discussrttieoretical relevance
to the interpretation of evaluative priming. | aggtlnat the three-process model is
well suited to account for the present and prevjopsblished evaluative priming
findings. Additionally, | consider crucial impliagans of my results and the main
assumptions of the three-process model for the memepresentation of the
evaluative connotations. Finally, | address sommtditions and critical aspects of

the present experiments and close with a shortigsion.



1 Evaluation: Activation and Representation

In the following sections, | will first characteezhe evaluative priming
paradigm and distinguish two of itwroad variants which largely differ with
regard to the underlying, cognitive processes. ddfeer, | will discuss the
implications of evaluative priming effects in botlariants for the memory
representation of the evaluative connotations. Ifinawill introduce the three-
process model of evaluative priming that aims t@vpte an integrative

explanation model for both variants of evaluativiening.

1.1 Evaluative priming: One label — Two paradigms

The evaluative priming paradigm represents a prioguisdirect measure
of the processes underlying stimulus evaluation dedcribes an evaluative
variant of the sequential semantic priming paradigfinis paradigm has been
widely used whemxamining how semantic concepts are structuredpamekssed
in long-term memory (see Bargh & Chartrand, 2000) avas first applied in
order to explore the semantic or associative miatbetween different semantic
concepts (see McNamara, 2005; Neely, 1991). Theiawee priming paradigm,
by analogy, examines the evaluative relation (cengruency and incongruency)
between evaluatively connoted concepts. First adplly Fazio and colleagues
(1986), a positive or negative target is precedga Ipositive or negative prime,
while only the target requires a response. Typicdtster and more accurate
target responses arise in evaluatively congruentdlitons (e.g., both prime and
target are positive) compared to incongruent cambt(e.g., the prime is positive
and the target is negative; see, e.g., Bargh, €haiovender, & Pratto, 1992;
Bargh et al., 1996; Degner, 2009; Eder, LeutholsthBrmund, & Schweinberger,

! In previous studies, the teraffective primingwas often used instead of
the termevaluative priming(see Wittenbrink, 2007). As the purpose of my
experiments was to examine the processing of thkiative features of semantic
concepts and as | selected my experimental stipnuharily with respect to their
evaluative connotations (and not with respect ®irthaffective content), I will
term the kind of priming that | explorexaluative primingBy this notion, | aim
to refer to the features good/bad, positive/negativpleasant/unpleasant.



2011; Fazio et al., 1986; Greenwald, Klinger, & 11989; Hermans, De Houwer,
& Eelen, 1994, 2001; Klauer et al., 1997; Teige-Memba & Klauer, 2008).
This difference in mean response times (RTs) andnnerors is labeled the
evaluative priming effectt indicates how far target processing is faaid if the
preceding prime shares the evaluative connotatitim tve target. On the basis of
this basic effect, evaluative priming effects wekamined in different variants of
the paradigm (see Klauer & Musch, 2003 for a reyieseveral parameters were
varied in order to test their influence on the aaéive priming effect.

One of the most influential parameters represdreddeémporal distance of
prime and target onset (i.e., the stimulus-onsghasony [SOA]). While most
studies reported positive evaluative priming e8eeith SOAs between 150 and
300 ms (see, e.g., Bargh et al., 1992, 1996; De@0€9®; De Houwer et al., 1998;
Eder et al., 2011; Fazio et al., 1986; Fockenbkaple, & Semin, 2006; Giner-
Sorolla, Garcia, & Bargh, 1999; Hermans et al., 4439 rmans, Spruyt, & Eelen,
2003; Klauer & Teige-Mocigemba, 2007; Teige-Mocigeam& Klauer, 2008;
Wentura, 1999, 2000), studies using longer SOAgdato find any evaluative
priming effect (De Houwer et al., 1998; Fazio et 4b86; Hermans et al., 1994,
2001, 2003; Klauer et al., 1997). Therefore, thalwative priming effect was
interpreted as fast-acting and short-lived autornatocess (e.g., Hermans et al.,
2001, 2003). Some authors examined evaluative pgnaven with negative
SOA-procedures (i.e., the target precedes the priamel reported positive
(Fockenberg et al., 2006) or null evaluative prigheffects (Hermans et al., 2001;
Klauer et al., 1997), respectively. (Further infatran on this issue will be
addressed latterly.) Fockenberg and colleaguessj@@erpreted their finding of
a positive evaluative priming effect in such th@aislus evaluation represents a
continuous process that does not end at target.dnstead, it may serve adaptive
functions and alert the individual to sudden caltichanges, like the presentation
of the following, evaluatively connoted prime.

As a further parameter, the stimulus modality af firimes was varied
across experiments: While most studies used wrdtespoken words (e.g., Bargh
et al., 1992, 1996; Chaiken & Bargh, 1993; De Hauyw#ermans, Rothermund,
& Wentura, 2002; Fazio et al., 1986; Hermans et1894; Klauer & Musch,
2001), also pictures (e.g., Everaert, Spruyt, & Beuwer, 2011; Spruyt,
Hermans, De Houwer, & Eelen, 2002, 2004; Wenturdrégs, 2008), line-



drawings (Giner-Sorolla et al., 1999), photogragBanse, 2001), and odours
(Hermans, Baeyens, & Eelen, 1998) were appliedriaseg. In several studies,
the prime presentation was even masked (e.g., Abr&nGreenwald, 2000;
Banse, 2001; Draine & Greenwald, 1998; Greenwatdijrie, & Abrams, 1996).
Of high relevance for the interpretation of the leative priming effect
and for the implications concerning the memory espntation of the evaluative
connotations, there is a further characteristithef evaluative priming paradigm,
namely, the applied task. The tasks used in prevstudies can roughly be
categorized into two groups: tasks requiring anluatave categorization of the
target (i.e., the evaluation task) and tasks rewmino evaluative response.
Prominent examples for the latter group of taslke (@) the naming task that
solely requires target naming, (b) the semantic categiwizdask, in which the
target is categorized according to semantic, ndonatige categories, and (c) the
lexical decision task, which is associated witlgéarcategorizations according to
their lexicality (e.g., word or nonword). Since thHdferentiation of these both
broad groups of evaluative priming tasks playsnapartant role in my theoretical
considerations regarding an account of evaluatiiraipg, | will characterize both
variants of the evaluative priming paradigm ancculs the empirical evidence
for both variants. Referring to both kinds of thealeative priming paradigm, |
will use the terminology proposed by De Houwer @0that takes the level of

processes that are responsible for the prime-targgaction into account.

1.1.1 The S—R-based variant

In this variant of the evaluative priming paradigrine evaluative
connotation of the target is task-relevant, thatparticipants are required to
categorize the target according to its valence,(Bargh et al., 1992; Fazio et al.,
1986; Giner-Sorolla et al., 1999). As the primeoalsaries according to the
evaluative dimension, it may also call for evalvatcategorization that is, in turn,
either compatible or incompatible with the targealeation. Since evaluative
congruency and response-compatibility of prime ataglget are directly
interconnected, the evaluative priming effect iis ttase is typically explained by
response-related processes: In evaluatively cobipadtials (i.e., both target and
prime are positive or negative, respectively), griamd target are associated with

the same response category (i.e., categorizatiopoagive or negative. In



contrast, within evaluatively incompatible trialprime and target call for
opposing responses. Hence, the prime either sugpwtcorrect target response
or interferes with it (see Klauer et al., 1997; \WWea, 1999). As priming effects
can be attributed to the similarity between stirsudnd response features (i.e., the
evaluative feature of the prime and the evaluati@egorization of the target),
this kind of evaluative priming is consider8dR-basegriming (see De Houwer,
2003). Note that the termesponse priminglesignwas alternatively introduced to
refer to the evaluative priming paradigm with thvalaation task (see Wentura &
Degner, 2010). The reasons for this terminologytleestructural analogy of the
evaluation task with different non-evaluative rasg® priming tasks (see Banaji
& Hardin, 1996; Rosenbaum & Kornblum, 1982; VorhelMgattler, Heinecke,
Schmidt, & Schwarzbach, 2003) and the fact thatuewiae priming effects can
be traced back to the similarity between prime t@nget responses.

Fazio and colleagues (1986) claimed that the etiski@onnotations of
valenced objects are stored in a way that theyaatematically activated by
related stimuli. According to Fazio’s (1989) attisutheory, there are strong and
direct associations between a given attitude olgadtits evaluation. In line with
this theory, the mere activation of the attitudgeobautomatically activates the
corresponding evaluation, even if no evaluatioreguired. Thus, in a sequential
evaluative priming task the evaluation that is asged with the prime should
automatically be activated at prime onset -aml case of evaluative
congruency—pre-activate the target evaluation. Given eval@ativcongruency,
the evaluation associated with the prime may hantipertarget evaluation (see
Klinger, Burton, & Pitts, 2000; Wentura, 1999).

The S—R-based evaluative priming effect was reliabported in a large
number of studies (see, e.g., Bargh et al., 1992HDuwer, Hermans, & Eelen,
1998; Fazio et al., 1986; Greenwald et al., 198&nkéins et al., 1998; Hermans,
De Houwer, & Eelen, 1996) and was even found witlbliminal prime
presentation (Abrams & Greenwald, 2000; Draine &edémwald, 1998;
Greenwald et al., 1989). With long SOA-proceduresuad 1000 ms, no S—-R-
based evaluative priming effects were reported (3eeHouwer et al., 1998;
Hermans et al., 2001; Klauer et al., 1997). Thegkfimdings speak for the short-

lived character of the S—R-based evaluative prireiifigct.
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Several authors (e.g., De Houwer, 2003; Hermars. e1994; Klauer et
al., 1997; Rothermund & Wentura, 1998; Wentura,99@lated the S—R-based
variant of the evaluative priming paradigm to theo8p paradigm (i.e., the ink
color of color words has to be named, while th@cabme has to be ignored; see
Stroop, 1935; MacLeod, 1991) or the flanker panad{ge., a centrally presented
target stimulus is flanked by response-compatiblmcompatible distractors; see
Eriksen & Eriksen, 1974; Shaffer & LaBerge, 197®).all these paradigms, a
task-relevant stimulus (or a task-relevant stimuieature in the Stroop task)
requires a specific response, while a distractoraalistracting feature in the
Stroop task) activates a competing response. Tihes,S—R-based evaluative
priming effect can easily be explained with a res@based account, that is, the
prime either facilitates (in case of evaluative grarency) or hampers (in case of
incongruency) the target response (see De Houwail.eR002; Klauer et al.,
1997; Klinger et al., 2000; Rothermund & Wentur@98; Wentura, 1999, 2000).

Empirical corroboration for an analogy of the S-&&éd evaluative
priming effect with the Stroop effect came fromfelieént research lines. Musch
and Klauer (2001) showed attentional influencestltmn S—R-based evaluative
priming effect: If prime and target appeared at faene time and the target
location was cued, no evaluative priming effect eyjad. That means, since the
attention was restricted to a single location, greme could be successfully
ignored. Similar attentional effects were reporitedhe Stroop task (e.g., Besner
& Stolz, 1999).

Further support was given by different studies watmegative priming
variant of S—R-based evaluative priming (see Wentli®99; Frings & Wentura,
2008). The target response in the current trial,(the probe trial according to the
terminology of the negative priming paradigm) whksved down if the preceding
trial (i.e., the prime trial according to the sateeminology) was an evaluatively
incongruent one and the target response in themutrial was congruent to the
prime response in the preceding trial. This effeas interpreted in such that the
prime-associated response in the preceding, incengitrial had to be inhibited,
yielding a residual inhibition in the current trialhis residual inhibition was
observable if the inhibited response was the taagstciated response in the
current trial. As such sequential effects were &amd with the flanker and the
Stroop task (see Botvinick, Nystrom, Fissell, Gar& Cohen, 1999; Frings &
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Wentura, 2008; Greenwald & Rosenberg, 1978), tHes#ings confirm the
analogy of the S—R-based evaluative priming paradigth these paradigms.

Furthermore, strategic influences on the S—R-baseduative priming
effect were shown. Klauer and colleagues (1997), ézample, reported
significant influences of the proportion of evaluaty congruent trials on the S—
R-based evaluative priming effect: If at least h&lfthe trials were evaluatively
congruent the effect was significantly positive,ilwhwhen the majority of the
trials was incongruent, it broke down. In otherdsts, the S—R-based evaluative
priming effect disappeared or even reversed if ghdicipants were explicitly
instructed how to respond in order to eliminate pogitive effect (see Degner,
2009; Klauer & Teige-Mocigemba, 2007; Teige-Mocidem& Klauer, 2008).
These findings suggest that strategic influencag ah important role in the S—-R-
based evaluative priming task and that positiveeat$f do not occur
unconditionally and automatically.

Further evidence for the response-based accouBtRBfbased evaluative
priming comes from event-related potential (ERR)&s that provided brain-
electrical correlates of the S—R-based evaluatiimipg effect in the activity of
the motor cortex (see Bartholow, Riordan, Saultsl.&st, 2009; Eder et al.,
2011).

Several authors examined S—R-based evaluative mginvith a negative
SOA-procedure. Yebnly Fockenberg and colleagues (2006) reportedtipesi
effects with a SOA of -100 ms, while others faitedind any effect (Hermans et
al., 2001; Klauer et al., 1997). Fockenberg andeagues’ (2006) findings of a
positive S—R-based evaluative priming effect cated with the response-based
account of S—R-based evaluative priming (see Klateal., 1997; Wentura,
1999). Despite the negative SOA, the prime may aippefore the target response
preparation has been finished and, thereby, thaepgan still interfere with the
target response. If, however, the prime onsetadate after target onset and the
target response preparation has progressed too, rtiecprime is no longer able
to influence the target response. So, Fockenbeilgcalieagues (2006) found no
S—R-based evaluative priming effect with SOAs longlean -100 ms (in
particular, -250 and -400 ms). An explanation fue positive effect reported by
Fockenberg, but the null effects in other studldsr(nans et al., 2001; Klauer et

al., 1997) might be that in the former study, prnand targets were the same
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stimuli, while in the latter studies, primes ancyts were selected from different
stimulus sets. This feature may have manipulatedotime response association
and, thereby, the S—R-based evaluative primingeffe
Given the response-based account for S—R-basedagival priming, one

implicitly accepts that both responses, that is, riésponse corresponding to the
prime as well as the response corresponding totdtget, are simultaneously
activated. Since only if both responses are add/at the same time, can they
either support (in case of evaluative congruencygterfere (in case of evaluative
incongruency) with each other. Further referencthi® hidden assumption of S—
R-based evaluative priming will followater as it is crucial for my theoretical
considerations on the explanation of evaluativemprg and the memory

representation of the evaluative connotations.

1.1.2 The S-S-based variant

In the S—S-based variant of the evaluative primparadigm, the
evaluative connotation of the target is not tadkva@nt. Here, various conceivable
tasks have this one thing in common; no responseerning the evaluative
connotation of the target is required. One promirexample is the naming task,
in which participants are simply required to namme tiarget stimulus, while prime
and target vary according to the evaluative din@nsiAn evaluative priming
effect in this task means that participants are ablpronounce the target faster
and more accurately if it is preceded by an evalebt congruent prime
(compared with an incongruent one), even thoughetfauative connotations of
both target and prime are task-irrelevant. As prmgneffects can be attributed to
the similarity between stimulus features (rath@ntkhe similarity between prime
and targetresponseys this kind of evaluative priming is consider&d-S-based
priming (see De Houwer, 2003). Alternatively, Weatuand Degner (2009)
suggested the tersemantic priming desigreferring to evaluative priming with
tasks that do not require evaluative responseang®valuative priming effect in
such tasks has to be traced ba@nalogous to semantic priming effects (see
Neely, 1991; McNamara, 2005, for reviewsp the prime-target relation with
regard to their evaluative connotations in the sesfssemantic features (rather
than the prime-target relation with regard to tmegponses).
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The most important difference between the S-S-basddhe S—R-based
variant of the evaluative priming paradigm représehe allowed interpretations
of the evaluative priming effects. Since S—R-basealuative priming effects can
plausibly be explained with response-compatibility case of evaluative
congruency and incompatibility in case of incongite the evaluative feature
could easily be exchanged by any other prime arggtdeature, while similar S—
R-based priming effects could still be anticipatede, e.g., Klinger et al., 2000,
Exp. 4). Thus, the S—R-based evaluative primingaoeffeflects no effect that is
specific for the evaluative dimension. In contré&&tS-based evaluative priming
effects suggest an interaction of the evaluativenotations corresponding to the
prime and the target concepts, since evaluativelygaent and incongruent
prime-target pairs differ only with respect to thevaluative connotations (while
the response-based prime-target relations varypemently from the evaluative
relations). Thus, an evaluative priming effect m &S-based design indicates
that valenced concepts are evaluated independentdn evaluative goal and that
a currently activated concept facilitates the enopa@f an evaluatively congruent
one.

In this sense, the S—S-based variant of evaluptiveing can be related to
the semantic priming paradigm. Here, the semanti@associative relatedness
between prime and target has typically been examinghe naming or lexical
decision task, in that the semantic meaning oftéinget is not task-relevant (see
McNamara, 2005). Priming effects due to associatekatedness (e.g., the
relatedness between the semantic conagrtdenerandplant) have reliably been
reported (see Neely, 1991) and have been explauithdtemporal contiguity in
speech or text (McKoon & Ratcliff, 1992) or word -cocurrence within a
proposition (McNamara, 1992). Furthermore, semaptiming effects due to
pure semantic relatedness without associative relassdije.g., the relatedness
between the semantic conceptse and plant) have been reported (see Lucas,
2000, for a review).

Numerous studies on S—S-based evaluative primimpdjeabthe naming
task, just as this task was often used in the bélsemantic priming research (see
Neely, 1991; McNamara, 2005). The popularity of tiaening task in evaluative
priming studies is due to the advantage of thik taswvhich priming effects are

not explainable with response-compatibility effecsice prime and target are
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always associated with different responses, inddg@n from evaluative
congruency or incongruency. Instead, priming effeat naming responses are
most plausibly explained with the assumption thatexaluatively congruent
prime facilitates the encoding of the target (seg,., Bargh et al., 1996; De
Houwer, Hermans, & Spruyt, 2001; De Houwer & Rahd2004; Duckworth et
al., 2002; Ferguson, Bargh, & Nayak, 2005; Sprule 2002). Before | turn to
differently suggested interpretations of the S—Selbaevaluative priming effect
and the respective implications for the representadf evaluatively connoted
concepts, | will discuss the empirical evidenceSefS-based evaluative priming
effects.

Compared with the reliable findings of S—R-basedlw@ative priming
effects, the empirical evidence for evaluative pnignwith an S—S-based design
has been rather inconsistent (see Klauer & Mus@@32for a review). With the
naming task, for example, some studies reporte@dbtel positive evaluative
priming effects (e.g., Bargh et al., 1996; Ginerdla et al., 1999; Hermans et al.,
1994; Spruyt & Hermans, 2008; Spruyt, Hermans, Dewkr, & Eelen, 2004;
Spruyt, Hermans, De Houwer, Vandromme, & Eelen,720@hile others failed to
show any evaluative priming effect (e.g., Spruytridans, Pandelaere, De
Houwer, & Eelen, 2004), even in almost exact rgpions (see Klauer & Musch,
2001). Glaser and Banaji (1999) evesported negatively signed evaluative
priming effects for extremely valenced prime worésrthermore, several authors
found evidence for evaluative priming effects witie naming task only under
specific conditions (e.g., De Houwer, Hermans, &uyp 2001; De Houwer &
Randell, 2002, 2004; Everaert et al., 2011; Hermainal., 2001; Spruyt, De
Houwer, & Hermans, 2009; Spruyt, De Houwer, Evdra&rHermans, 2012;
Spruyt et al., 2002). Compared with the naming ,taskdence for evaluative
priming effects in the semantic categorization tdsk the target is categorized
according to prespecified semantic, nonevaluatiategories) is still less
convincing. Some authors reported null effects Haaiwer et al., 2002; Klinger
et al., 2000, Exp. 4), while others observed caoowl#l positive effects (Spruyt,
De Houwer, Hermans, & Eelen, 2007). Introducing tiheee-process model of
evaluative priming in Section 1.3, | will provideogsible reasons for this
inconsistent pattern of S—S-based evaluative pgreifects in the naming and the

semantic categorization task.
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For the sake of completeness, | would like to ntenthat a few studies
examined evaluative priming in the lexical decisi@msk (see Hill & Kemp-
Wheeler, 1989; Kemp-Wheeler & Hill, 1992; Wentu2900). In all ofthese
studies, positive S—S-based evaluative primingctsffevere reported, implying
faster target lexicality categorization (i.e., wandnon-/pseudoword) if prime and
target were evaluatively congruent compared tongoeent. Wentura proposed
that specific mechanisms which are characterizethé judgmental tendency
account by Klauer and Stern (1992; see also Klauekusch, 2002, who
employed the term affective-matching mechanism) htnige responsible for
evaluative priming effects in the lexical decisitesk. Overall, this account
postulates that producing a judging statement altoettruth of a proposed
relation between a specific attitude object anghecHic trait (e.g., “The German
chancellor Angela Merkel is competent.”) involveghaee-component process.
First, the evaluative connotations of both conceptncellorandcompetentare
separately activated. Second, both evaluationscarepared with respect to
congruency or incongruency, while the outcome af thomparison is a
spontaneous feeling of plausibility or implausiiyiliThis plausibility check serves
to derive an a priori hypothesis. As a consequentdhe case of evaluative
congruency a judgmental tendency to affirm is diealj while in thecase of
incongruency the judgmental tendency is charaadrizy a rejecting response.
These two components are supposed to be automaticontrast, the third
component characterizes a controlled mechanismued the a priori hypothesis
and the available information to create an appad@rudgmental statement about
the relation of the attitude object and the tr@hat is, a person who likes the
chancellor evaluates her as positive. Since the dmmpetentis also positively
connoted, both concepts are evaluatively congrubmis leads to a feeling of
plausibility and a response tendency to affirm #tatement “The chancellor
Angela Merkel is competent”. This tendency will ithe judgmental statement
that is produced in the third controlled processtep.

Applying the judgmental tendency account to theckixdecision task,
Wentura (2000) suggested that participants coulterpret the lexical
categorization of the target in the sense of amnadtive (i.e., “Yes, this is a
word.”) or a refusing response (i.e., “No, thisnst a word.”) toward the

compound of prime and target. According to thisidpg@valuative congruency
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should facilitate an affirmative response, whilealeative incongruency should
facilitate a refusing response. Wentura tested thierpretation of positive
evaluative priming effects in the lexical decisitask against the alternative
interpretation of faster target encoding by an eately congruent prime. For
this, he labeled the target responsegeasandno+esponses and manipulated the
assignment of the responses to words and pseudsword between-subjects
design. For half of the participants, words reqiiitiee yesresponse and pseudo-
words theno+esponse, whiléor the other half of the participants, the resgons
assignments to the target categories were the ethgraround. Target words
associated with thgesresponse elicited a positive evaluative primingeetf
while target words associated with theresponse elicited a negative effect. The
significant interaction of evaluative congruencydamesponse assignment
corroborated the judgmental tendency explanatioref@luative priming effects
in the lexical decision task and did not suppoetélkplanation by facilitated target
encoding in case of evaluative congruency.

Thus, evaluative priming effects in the lexical idean task are most
plausibly explained with processes at responseanstf stimulus encoding level.
Therefore, this taskjust like the evaluation taskdoes not provide considerable
information about the memory representation of élaluative connotations. In
contrast, evaluative priming effects in the namamgl the semantic categorization
tasks can hardly be explained with processes beyoadorime-target relation
with respect to their evaluative connotations, \efee these tasks rather allow
exploring the memory representation of the evakeatonnotations.

In the next Section, | will characterize differenbdels about the memory
representation of the evaluative connotations aisduds howthe respective
models are suited to account for evaluative primeffects in the different

variants of the evaluative priming paradigm.

1.2 Memory representation of valence

One reason for the popularity of the evaluativemprg paradigm is
justified by the allowed theoretical implication evaluative priming effects on
the memory representation of the evaluative corioois Positive evaluative

priming effects indicate two phenomena: the firsinly that valenced prime
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stimuli seem to be evaluated immediately and withtask requirement (as
reflected in S—R-based evaluative priming effects)d the second being that
valenced prime stimuli increase the accessibilitg acilitate the processing of
evaluatively congruent target stimuli (as reflected S—S-based evaluative
priming effects). These effects suggest that theluaive features of semantic
concepts have a privileged status of accessihititthe semantic memory. The
question, however, remains ashimwv such a preferential status may be enabled in
a model of semantic memory.

In the next sections, | will characterize two brogups of semantic
memory models, namely, semantic network models padillel distributed
memory models, in which both allow for a privilegedpresentation of the
evaluative features, whereas both propose largégrent manifestations of the
semantic knowledge. | will first describe how thekative connotations may be
represented in semantic network models and thetincenwith the representation

of the evaluative connotations in parallel disttdtumemory models.

1.2.1 Valence representation in semantic network models

Semantic network models characterize the semargimaory as a network
of the representations of a person’s knowledge heliefs about semantic
concepts and ideas (see, e.g., Anderson 1983;n€afli Loftus, 1975). The
semantic concepts are assumed to be representett@®nnected nodes, while
the strength of the connection between two nodgwertis on the semantic
relation between both corresponding concepts. \Hasd connections, the
activation of one semantic concept is expectedoteasl to semantically related
concepts, thereby increasing the accessibilityhesé concepts. This process is
labeledspreading activatiomnd has been taken into account for the interjjoaeta
of semantic priming effects (see, e.g., Anders®831 Balota & Lorch, 1986;
Shelton & Martin, 1992). Semantic priming effeetas explained by semantic
network models-mean that the target concept is activated mordye#sit is
preceded by a semantically related prime concepgnwdompared with an
unrelated one. For example, the naming of the tavgerd coffee may be
facilitated if it is preceded by the semantica®yated prime wordea compared
with the unrelated prime wobap
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Of special interest for the interpretation of ewdive priming effects is the
adaptation of the semantic network model by Bow®9() who considered the
representation of the evaluative content of semartncepts. He suggested an
associative network model with additional nodespiositive and negative valence
linked to all nodes representing positively and ategly connoted objects,
respectively. In alignment with the assumption @flemce nodes in Bower’s
adaption of a semantic network model, several asth@daimed the same
representational status for evaluative connotatam$or semantic features (e.g.,
De Houwer & Hermans, 1994; De Houwer & Randell, £0@Bower developed
his model on the basis of several empirical findiggoviding evidence for a
direct influence of a positive or negative moodtba performance in memory
tasks (see Bower, 1981, 1987; Bower & Mayer, 198%9r example, if
participants were in a happy mood in the learnihgse, they showed a better
learning performance for positively connoted stimadmpared with negatively
connoted ones. A comparably beneficial effect fegatively over positively
connoted stimuli emerged if participants learnegl simuli in a negative mood
(e.g., Bower, 1981, 1987). Similarly, the performann the retrieval phase did
profit from a match of the induced mood in the heag and the retrieval phase
compared with mismatching mood inductions in bdtlages (e.g., Bower, 1981;
Bower & Mayer, 1989; Bower, Monteiro, & Gilligan918). Furthermore, mood-
congruent material was more attended to as wath@® deeply processed (e.g.,
Forgas & Bower, 1987), and more mood-congruent themngruent associations
were stated in free associations to ambiguous w@rds, the worduture or life;
see Bower, 1981). There is, however, also evideagainst the preferential
processing of mood-congruent material (see BoweFd&gas, 2001), so that
various parameters like the personality and theivabn of the subjects (see
Berkowitz, Jaffee, Jo, & Troccoli, 2000; Smith & tBe 1995) or contextual
factors (e.g., the complexity of the task; see leledl991) have been shown to
influence the impact of the participants’ mood ba behavior in the current task.
Thus, the affective or evaluative content of aaitn may not in general but
under specific conditions influence the behaviorairturrent task, even if it is
irrelevant for the task.

Returning to the objective of evaluative priming,iateresting observation

is that the associative network model by Bower (399 well suited to account
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for S—S-based evaluative priming effects. Accordioghe model, whenever a
valenced object is activated, its activation matpauatically spread via the linked
valence node to all evaluatively congruent memapresentations that may
(mutually) facilitate their activation. In a seqtiah evaluative priming task, the
current presentation of a negative prime word (eegemy may activate its
corresponding node in the associative network. Rtosinode, the activation may
spread to the negative valence node-afrdm there—to all nodes corresponding
to negatively connoted concepts. Thereby, a folhguwiegative target word (e.g.,
poor) may be pre-activated, whereas a positive targetdwe.g.,rich) may be
rather inhibited by a preceding negative prime wdids difference in the level
of pre-activation of an evaluatively congruent &rgcompared with an
incongruent one may Yyield a positive S—S-baseduatige priming effect.
Analogously, the activation from a positive primayrspread to a positive target.
Thus, Bower’'s modgbrima facieprovides a conclusive mechanism for the typical
explanation of S—S-based evaluative priming effeats evaluatively congruent
prime is expected to facilitate target encoding (Spruyt et al., 2002).

However, there are considerable arguments thatks@eminst the
plausibility of spreading activation as the undiexdy mechanism of evaluative
priming effects. First, a mechanism of spreadingyvaton between evaluatively
congruent concepts does not account for severairieaidindings in evaluative
priming studies with an S—R-based design. For ekampdoes not predict a
significant influence of the evaluative priming edt by the proportion of
evaluatively congruent and incongruent trials, &ported by Klauer and
colleagues (1997). Moreover, the spreading actwathechanism is not suited to
account for sequence effects (see Greenwald el@96; Wentura, 1999) that
have also been found in the evaluation task. Sufdcte were evidenced in
slower target evaluations in the current trial Ifetprevious trial was an
incongruent one and the prime in the previous,taalwell as the target in the
current trial,were evaluatively congruent. As previoushgntioned, however, S—
R-based evaluative priming effects are most playsiplained with response-
related processes, wherefore a mechanism like dipgeaactivatior—even if
existent—might be superimposed by the more dominant respomsess. That is,

the fact that specific evaluative priming phenomenthe evaluation task are not
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explained by a spreading activation mechanism amgsprovide an argument
against any impact of such a mechanism on S—R-lmsddative priming effects.

An argument that yet markedly speaks against thplaeation of
evaluative priming effects with a spreading of \atiion mechanism is provided
by the fan effect (see Anderson, 1974). This eflacttrates the phenomenon that
one single concept or node, respectively, is tke Bctivated the more the total
activation in the network is distributed over diffat semantic concepts or nodes,
respectively. Since the number of evaluatively @ied concepts is quite high,
the activation that is left for a single valencedicept should be too low to yield a
measurable priming effect (see Bargh et al., 1886Houwer & Randell, 2004;
Ferguson & Bargh, 2003; Hermans et al., 1996; Spetyal., 2002; Wentura,
1999).

Moreover, further empirical findings are not comiplat with a semantic
network explanation of evaluative priming. For exden Duckworth and
colleagues (2002) reported evaluative judgmentsafel stimuli, for which
neither memory representations nor associationis watence nodes had existed
before. Interpreting their effects, the authorsgasted that automatic evaluation
does not require strongly accessible attitude sgmi@tions, but may be driven by
on-line evaluative processes. In other studies.,(®gacon, Hewitt, & Tamny,
1998; Masson, 1991), the semantic priming effects veiminated by the
presentation of an intervening, unrelated stimubesween prime and target
presentations. If the activation were to alwayseagrautomatically from the
currently activated node to related ones, this khgield observable encoding
facilitation of related concepts, independent frdire presentation of an
intervening, unrelated concept. Thus, such effeats hardly be explained with
the mechanism of spreading activation.

Due to these considerable difficulties which acedon several empirical
findings, spreading activation may not represeatdhly explanatory mechanism
for evaluative priming effects. As a consequenhss, thowever, also challenges
the suitability of semantic network models whichaldeith evaluative priming
effects. A promising alternative to the rather aid semantic network models is
illustrated by adaptations of parallel distribute@mory models to the objective

of priming research (see Masson, 1991, 1995; McKeeSa, & Seidenberg,
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1997). Following in Section 1.2.2, | will characzer the basic idea of these
models and their appropriateness to account fduatrae priming effects.

It should be noted that a memory model aiming tplar evaluative
priming effects needs to provide a mechanism thiatva for the enhanced
accessibility of negative information by the praiag of negative information
and—in a comparable manneifor the enhanced accessibility of positive
information by the processing of positive infornoati as it is allowed by Bower’'s
(1991) model.

1.2.2 Valence representation in parallel distributed memoy models

In comparison with semantic network models, paralistributed models
of priming (see Masson, 1991, 1995; McRae et #@97) suggest a largely
different structural organization of the semantiemnory. Instead of allocating a
single node to each semantic concept, the sentamtieledge is to be distributed
over a multidimensional space of activation unitgplhying semantic features or
micro-features. In order for this, each semantiwcept is constituted by a specific
pattern of activated units, while the number ofretaactivation units determines
semantic relatedness between different concepiss, @emantic priming effects
can be explained by a faster transition from thiéepa corresponding to the prime
concept to a semantically related than to an utae@lane (i.e., the pattern
corresponding to the target) because the sharedtah units are already in the
appropriate mode of activation. Although this models initially developed in
order to interpret semantic priming effects (sedNimara, 2005, for a review), it
is prima facieperfectly suited to account for S—S-based evalaairiming effects
as well. It is sufficient to additionally assumeatha considerable part of the
activation pattern of a specific semantic concemptreasponds to its evaluative
connotation (see Spruyt et al., 2002; Wentura, 198@00). Thereby, the
activation patterns of evaluatively congruent cqtseoverlap in the activation
units corresponding to their evaluative connotatidimat means that in a
sequential evaluative priming task, the transitimm the prime pattern to the
target pattern is facilitated in case of evaluatoangruency, since the target
pattern is partly pre-activated by the prime pattefhus, parallel distributed
models provide an elegant mechanism for the exptamaf S—S-based evaluative
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priming effects as they allow for target-encodirgilitation by an evaluatively
congruent prime (see, e.g., Wentura, 2000).

At this point, it is important to go back a stepdrder to emphasize a
hidden inconsistency in the interpretation and tinelerstanding of evaluative
priming. S—R-based evaluative priming effects higqpgcally been explained with
response-based processes, assuming that an exalpatongruent prime
facilitates the target evaluation, while an evalgy incongruent prime interferes
with the target evaluation. Such response-relatextgsses have been made
responsible for the emergence of positive S—R-basatliative priming effects
(see Klauer et al., 1997; Wentura, 1999). An obades interaction between
prime and target responses, however, requires altaimeous activation of both
concepts orat least-both responses. This raises the following questidoes
the parallel distributed structure of semantic mgmarovide a mechanism for
response-related processes between two concepigelasas the concomitant
parallel activation of these concepts?

In the distributed memory modelas it has been introduced by Masson
(1991, 1995)-the activation of one semantic concept is necdgsascompanied
by the activation of semantically related concdmsause of shared activation
units. Simultaneous activation of more than oneceph is thereby, however,
restricted to their overlapping parts and the cetghy activated pattern
corresponding to one concept allows for only phedivation of related patterns.
As previously mentioned, this aspect is yet crud@a the response-based
explanation of S—R-based priming, since respons#itédion and interference
require the parallel activation of the activatiamts corresponding to prime and
target responses, even if these activation unitqatooverlap in the response-
incompatible condition. Thus, the distributed ofigation of semantic memory
conflicts with the response-based account of S-gedb@&valuative priming, since
no simultaneous activation of the full patternwbtdistinct concepts is allowed.
In contrast, the distributed memory model (Massb®91, 1995) provides a
conclusive implementation accounting for S—S-basedluative priming: a
currently activated concept (i.e., the prime) fgmiks the encoding of an
evaluatively congruent concept (i.e., the targeid yre-activation of the

overlapping activation units.
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Since the S—R-based and the S—-S-based variantgabfaive priming
differ in the required task only, while the whobesk setting is comparable, it is
quite dissatisfying to assume largely differentresentational structures of the
semantic memory including the evaluative connotegtiof the semantic concepts.
| concede that evaluative priming effects in botériants of the paradigm
implicitly involve different explanatory mechanismsThe response-based
explanation is simply not applicable to the S—Sedasariant of evaluative
priming, while it is the more plausible and moresm@onious explanation of S—
R-based evaluative priming effects in compariswith the explanation when
taking facilitated target encoding by evaluativengency into account.
Therefore, it is not necessary to create an overafilanation of evaluative
priming effects, but it is crucial to search fom&mory model that is compatible
with evaluative priming in an S—S-based as wellnaan S—R-based design. In
Section 1.3, I will introduce the three-process slaaf evaluative priming that
gives indications for the representation of thel@at@ve connotations in semantic

memory and allows for both S—R-based and S—S-basddative priming.

1.3 The three-process model: A mutual facilitation accont on

evaluative priming

The objective of this Section is to characterize tree-process model of
evaluative priming and to discuss its suitabiliby dccount for the inconsistent
findings in prior S—S-based evaluative priming sadl will first characterize the
theoretical conception and the main claims of thed-process model. Thereafter,
I will post-hoc interpret previously reported effecin prominent S—S-based
evaluative priming studies with the naming and skeantic categorization task,
applying the logic of the three-process model. Basethe theoretical conception
of the three-process model and the findings inrpstodies, | will derive the

hypotheses for my experiments on S—S-based evatyatiming.

1.3.1 Theoretical conception

Until now, | had considered both variants of the evaluative priming
paradigm, (i.e., the S—R-based and the S—S-baseohtjdo be separate entities. |

decided to uséor this a detached description of the evaluatiiming variants in
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order to elucidate the largely different cognitw®cesses that are involved in S—
R-based and S-S-based evaluative priming tasksleWhsponse processes
sufficiently explain S—R-based evaluative primirfifgpets (see Klauer et al., 1997;
Wentura, 1999), S—S-based effects require an ttieraof the evaluative features
of prime and target at the level of their semamtieanings, since response-
compatibility and evaluative congruency are notr@ated in an S—S-based
design. To allow for positive S-S-based evaluatmeming effects, this
interaction should affect target processing in thay that an evaluatively
congruent, as opposed to an incongruent primelitéaes target encoding. As
described above, the distributed memory model (Mas$991, 1995) provides an
elegant mechanism for facilitated target encodimg dase of evaluative
congruency. Even though the encoding facilitatierpretation may also account
for S—R-based evaluative priming effects, the raspebased explanation is
theoretically more plausible and more parsimoni@eg Frings & Wentura, 2008;
Klauer et al., 1997; Musch, 2000; Musch & Klaued02; Wentura, 1999). At
first glance, these different interpretations ofalertive priming effects—the
response-based explanation for S—R-based and theodiag-facilitation
explanation for S—S-based priming effects—do natessarily pose a problem,
since the different variants of evaluative primiegggest different cognitive
processes being involved. With regard to the atitimeof the evaluative features
of prime and target concepts, however, there isngortant discrepancy between
both interpretations. This being that the explamatof S—R-based evaluative
priming effects assumes that prime and target ctamp®r response
determination. While in compatible trials, the peiractivates the same response
category as the target, in incompatible trials, pnene activates the opposite
response category compared with the target. Fos, tbrime and target
representations, in particular their response-eglefeatures, must be activated in
parallel. By contrast, the explanation of S—S-basedluative priming effects,
applying the logic of the parallel distributed mizjesuggests that the prime
representation transitions into the target repitade®m and that the formation of
the target representation is facilitated if a pdrthis representation is already in a
pre-activated state. As in thease of evaluative congruency as opposed to
incongruency, prime and target representationslayen the evaluative part of

their representational patternarget encoding is facilitated. A hidden and crlcia
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consequence of this explanation implicates thateallures of the prime that are
not shared by the target (and which in principkernfere with the target response
selection) are no longer active. Thus, while theerpretation of S—R-based
evaluative priming requires the parallel activatioh both prime and target
representations, the S—S-based evaluative primiog/safor parallel activation
restricted to the shared parts of prime and target.

Given that all parameters of the experimental risgt(e.g., the sequential
presentation of prime and target, the SOA), exdbpt task-relevance of the
evaluative categories, are comparable in S—R-baseld S—-S-based evaluative
priming tasks, this seems to be an unacceptabteeghancy. | aim to resolve this
discrepancy by proposing a general model of eviaigriming that accounts for
evaluative priming effects in different variants thie paradigm. Such a model
should have implemented mechanisms for all cogmitprocesses that are
potentially relevant in evaluative priming tasks.

Thinking back to the explanation of S—-S-based aitala priming
effects—as suggested by the semantic network or the phardisributed
models—target encoding is assumed to be facilitated bgwatuatively congruent
prime. This interpretation implicitly presupposdsatt the prime precedes the
target and that it is, consequently, able to supga target encoding in case of
evaluative congruency. Why should, however, thdifaiive effect of evaluative
congruency between prime and target be restriatedne direction? In other
words, why should only the target processing, bott the prime processing,
benefit from evaluative congruency? This idea west tonsidered by Wentura
and Rothermund (2003): They claimed that if an @stalely congruent prime
may facilitate target encoding, the target may hehintain the activation of an
evaluatively congruent prime as well. That is, aafive congruency between
prime and target may have a facilitative effedbath directions, namely, from the
prime activation to target encoding and from thegét activation to prime
maintenance. According to this consideration, i timodel of evaluative
priming—I will characterize here-mutual facilitation of evaluatively congruent
representations constitutes a crucial process.

Looking back to the S—R-based variant of the e\alegriming paradigm
and to the response-based explanation of S—R-leasddative priming effects, it

becomes evident that processes, otih@n mutual facilitation of evaluatively
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congruent concepts, have to be involved in a motlel/aluative priming as well.
Initially, prime and target representations havebéoactivated in parallel. As a
consequence, prime and target should compete &ponse execution. This
response-based interaction of prime and target wiald largely different
consequences, depending on the specific resposseia$on of prime and target:
If both prime and target are associated with anmimguous response, the
responses may be either compatible or incompatiblais, the prime either
facilitates the target response or conflicts witlThis is prototypically the case in
any S—R-based priming paradigm. A third conceivabknario arises if the prime
IS not associated with any task-relevant respoimséhis case, there is neither
response facilitation nor response conflict. Thisisually a tacit assumption in the
S—S-based priming variant with the naming task@de pictures that require no
naming response (e.g., Spruyt et al., 2002; Spidgtmans et al., 2007). This
tacit assumption can, however, be challenged (8gntura & Frings, 2008).
Thus—in order to account for S—R-based evaluative prima theoretical model
should allow for parallel activation as well as pesse-associated processes
between prime and target representations.

All things considered, a model of evaluative prighthat aims to account
for evaluative priming effects in an S—R-based a#i as in an S—S-based design
should provide mechanisms that enable the thréewfinlg processes: a mutual
facilitation between evaluatively congruent primed aarget representations (a
precondition for S—S-based evaluative priming)aeaftel activation of prime and
target representations (a precondition for S—R-éa&seluative priming), and an
interaction of prime and target responses (a piiton for S—R-based evaluative
priming). Therefore, this model is labeled tiheee-process model of evaluative
priming, whereas the three processes are regarded ascinterprocesses in such
a way that an increase or decrease of one of tiee fbrocesses may affect the
magnitude of the remaining processes.

In this context, | do not want to ignore the fabatt De Houwer and
colleagues (2002) also considered possible locevaluative priming effects.
They distinguished three levels of cognitive preess being potentially
responsible for evaluative priming effects. At daudinate level, an evaluatively
congruent prime may facilitate the target idenéifion by a pre-activation of all

semantic representations corresponding to the ttafdges kind of process is
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implemented in the mechanism of spreading actimates it is suggested by
semantic network models (see Bower, 1991; Collinkaftus, 1975), or in the
mechanism of facilitated transition from the pritoeghe target representation due
to shared activation units, as it is suggestedhay distributed memory model
(Masson, 1995). At a superordinate level, an eviadely congruent prime is
assumed to pre-activate the evaluative featuresciated with the target, as
opposed to the whole target concept. At responss, lan evaluatively congruent
prime may pre-activate the target response. Anail®gdo the distinct
interpretations of S—R-based and S-S-based ewauptiming—as described
above—processes at the subordinate level can accourt+#8rbased and S—R-
based evaluative priming effects, while processesdah higher levels are
applicable to S—R-based evaluative priming only.

Referring back to the considerations concerninghihee-process model, |
would like to emphasize that the specific impaceath individual process in a
given evaluative priming task is a matter of enmaiti research. While
differentially increasing and weakening the magietof the three processes, their
influences may be manipulated. Before | report xyyeeiments in Section 2, with
which | simply aimed to test the existence anditigact of the three processes, |
will apply the three-process model to previouslpamred, prominent findings
from the evaluative priming literature. As mentidn@bove, the empirical
evidence of S—S-based evaluative priming effectirgely inconsistent, since
positive, null, and even negatively signed effdesge been reported. Taking into
account that the three suggested processes interany evaluative priming task
and that the impact of every single process depemusthe experimental
conditions, differently signed evaluative priminfjeets may be explained with
and predicted by the three-process model.

Regarding the first assumed process of mutualif@ndn given evaluative
congruency, for example, it is highly relevant wiest the first component of
facilitated target encoding or the second componeihtmaintained prime
activation is the more influential one. The neteeffof the first component is a
positive evaluative priming effect, as facilitateatget encoding may lead to a
faster target processing and response; in contil@stnet effect of the second
component is not as unambiguous, rather dependiseoresponse association of

prime and target: If prime and target are respaasepatible, maintained prime
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activation may not hamper the target response, edsermaintained prime
activation given response-incompatibility may yi@degatively signed priming
effect due to a prolonged response conflict. Ropghkaking, if the experimental
setting mainly supports target-encoding facilitat{@.g., by the use of a positive
SOA), a positive evaluative priming effect can begexted, while a rather
negatively signed evaluative priming effect can bgpected given an
experimental setting that mainly supports primevatibn maintenance (e.g., by
the use of a negative SOA).

The specific manifestation of the second procéss,is, parallel activation
of prime and target representations, should als@ lzadirect influence on the
resulting priming effect. Evidently, the interactif simultaneously activated
prime and target may be pronounced to a largemextecomparison with the
interaction of prime and target that are not atéigiaat the same time. | claim that
this process can actively be manipulated by thecex@ntal setting (e.g., the
requirement to attend to the primes should increbseprime activation; see
Spruyt, De Houwer et al. 2007).

Similarly, the third response-associated processxpected to affect the
resultant priming effect. While a response-compatfrime facilitates the target
response and a response-incompatible one intervéthsit, a prime that is not
associated with any task-relevant response, shaoold influence the target
response. The simplest form of manipulation witthis process illustrates the
selection of appropriate stimuli for primes and&ds.

1.3.2 Application to prior S—S-based evaluative priming esults

The three-process model may be suitedptst-hoc account for the
inconsistent pattern of positive, null, and negativsigned effects in prior S—S-
based evaluative priming studies. This does notyirttpat | am the first person
who shed light on the puzzling empirical evidende S3-S-based evaluative
priming. Of course, several authors hasfeady considered the puzzling
empirical findings and provided conclusive intetptons for some critical
aspects of the mixed empirical evidence (see, Bagklouwer et al., 2002; Spruyt
et al., 2009, 2012; Everaert et al., 2011; Wen&uiarings, 2008). | will discuss
S-S-based evaluative priming effects of naming asell wvas semantic

categorization responses in line with the threee@ss model, while these
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explanations are not necessarily in conflict whie tnterpretations mentioned in

prior publications.
S—S-based evaluative priming in the naming task

Positive effects and failures to replicate Applying the naming task,
Bargh and colleagues (1996) as well as Hermansalheagues (1994) reported
positive S—S-based evaluative priming effects wehbal stimuli. These positive
findings, however, repeatedly failed to be repkch{see, e.g., Klauer & Musch,
2001; Spruyt, Hermans, Pandelaere et al., 2004erGihe rationale of the three-
process model, the following processes are expéotbd involved in the naming
task with evaluatively connoted words as prime dadyet stimuli: mutual
facilitation of evaluatively congruent prime andget (i.e., facilitated target
encoding and maintained prime activation), paraltgivation of both concepts, as
well as response conflicts between the unique ngmesponses associated with
prime and target words. While facilitated target@ting should yield a positive
evaluative priming effect, maintained prime activat should prolong the
response conflict between prime and target respgorieereby diminishing any
positive priming effect. Therefore, in the expertge yielding positive effects
(i.e., Bargh et al., 1996; Hermans et al. 1994inprimaintenance and response
conflict must have been minimized, so that the tpasieffect of facilitated target
encoding, in case of evaluative congruency, couly Linfold. In contrast, in the
experiments with null effects (e.g., Klauer & Mus@001; Spruyt, Hermans,
Pandelaere et al., 2004), prime maintenance apdmes conflict must have been
more influential, so that these processes weak#rmeepositive effect of facilitated
target encoding given evaluative congruency. Ii$ ti@igard, it is important to
remark that Bargh and colleagues found positivduatize priming effects with
English words, whereas Klauer and Musch (who ugeadtly the same procedure)
failed to replicate these positive findings with r@@an words. Linguistic
differences between both languages may be respengip the conflicting
findings, since the English and the German langutf@er in their orthographical
depth, that is, in the extent to which the orthpgsaand the phonology of a word
match. While German is an orthographically shallamguage (i.e., specific
phonemes correspond to specific graphemes in actdmad unambiguous

manner), English is an orthographically deep lagguaith a more opaque
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correspondence between phonemes and graphemegr{ste Katz, & Bentin,
1987). This might be associated with an immediatnsiation from the
graphology to the phonology for German but notEoglish words. With regard
to the processes in the evaluative priming paradigth the naming task, one
may consequentially predict that a prime might eveknaming response more
directly in German as compared with English thatyde, competes with the target
response. According to the three-process moded, cbmpetition is primarily
expected in the evaluatively congruent conditiorue(dto increased prime
maintenance), where it cancels out benefits oflifat@d target encoding. Thus,
null effects in the evaluative priming paradigmwihe naming task might reflect
an interaction of maintained prime activation andréased response conflict in
case of evaluative congruency; in contrast, pasiteffects might arise as a
consequence of facilitated target encoding givesluative congruency without
enhanced response conflict, since the prime doésinmmediately prepare a
naming response.

| should like to point out that the language iskas already been raised in
prior studies (see Klauer & Musch, 2001; SpruytrriiEns, Pandelaere et al.,
2004). These authors aimed to test the idea th&tlsed evaluative priming
effects might have been found using English wordst (hot using German
words), since the naming of English words requisesleep (i.e., semantic)
processing, while German words can be named viaditezt orthography-to-
phonology route. That means that a minimum amodindrinographical depth
might be necessary for evaluative priming effectsotcur; since, otherwise, a
direct translation from the graphemes to the phasemight allow for target
naming without semantic and evaluative processiihgs, so the authors argued,
a process of encoding facilitation, which is locatd the semantic level, might
arise in English alone. In order to test this ide€muer and Musch conducted a
study with English-German bilinguals, but they fduevaluative priming effects
for neither the English nor the German version e task. Similarly, Spruyt,
Hermans, Pandelaere, and colleagues reported aeffelit in a nearly exact
replication of the study by Bargh and colleagué€¥@). In contrast, Hermans and
colleagues (1994) found a positive evaluative prgreffect in a Dutch version of
the naming task, even though Dutch is a language avshallow orthography (see

Frost et al., 1987). In sum, these findings doawotoborate the interpretation that
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S-S-based evaluative priming effects arise in Bhghlone since words from
orthographically shallow languages are not semalhfiprocessed.

However, the findings in these studies apparerndy apeak against the
post hocexplanation given by the three-process model.ne With this model, |
postulate mutual facilitation of evaluatively congnt concepts that should arise
independent from the orthographical depth of thegleage. The reason why
mutual facilitation was observed in English only @argh et al., 1996) lies in the
less intense response conflict in the English warsompared with the German
version of the task. Since bilinguals might gergrédansfer habits from one
language to the other, for nppst hocexplanation of the null findings by Klauer
and Musch (2001) it suffices to assume that theli&mgerman bilinguals
transferred the German habit to the reading of iEhgWords (see, Tzelgov,
Henik, Sneg, & Baruch, 1996, for evidence concearniinglish-Hebrew
bilinguals). This might well be the case for sonagtigipants who did not acquire
English as their first language. That is, the Igilials in Klauer and Musch’s study
might have had a general tendency to directly feanshe graphemes to
phonemes. Thereby, the prinjast like the target word, immediately evoked a
naming response, resulting in a distinctive respawnpetition.

Comparing the studies by Bargh and colleagues (1886 by Spruyt,
Hermans, Pandelaere, and colleagues (2004), trereeshight procedural changes
that may have been responsible for the differentifigs. While Bargh and
colleagues did not mention the irrelevance of the@ words, Spruyt, Hermans,
Pandelaere, and colleagues explicitly instructesr tparticipants to ignore the
prime words. This may have reduced the attentidghégrimes and weakened the
facilitative effect of evaluative congruency ongetr encoding. Furthermore, the
participants in the study by Spruyt, Hermans, Pksie and colleagues were
American English native speakers who studied irgideh, whereby they differed
from the participants in the study by Bargh andeagues who were American
English native speakers studying at an Americanarsity. Some participants in
the former study have possibly acquired Dutch whaht have changed their
cognitive processes during reading and pronounawgn English words.
Applying the interpretation provided by the threeqess model, a single finding
still remains difficult to explain: Hermans and lealgues (1994) reported a

positive evaluative priming effect in a Dutch versiof the naming task. In this
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study, the facilitative effect of evaluative congngy on target encoding
outweighed naming conflicts between prime and targeen though shallow
language stimulus material was used.

Conditional effects. Further studies were conducted in order to test the
conditionality of S—S-based evaluative priming eféein the naming task. For
example, Spruyt and colleagues (Spruyt & Hermaf982 Spruyt et al., 2002;
Spruyt, Hermans et al., 2007; Spruyt, Hermans, &laece et al., 2004) observed
reliable positive evaluative priming effects withirpe pictures but not with prime
words. The authors explained the conditional eualeapriming effects by
referring to the idea that picture naming requsemantic processing, while for
word naming gure lexical processing without any involvement of g@mantic
system is sufficient (see also Glaser, 1992; Glasétaser, 1989). Assuming that
the evaluative features of semantic concepts am@dtin the semantic system
(see, e.g., Bower, 1991; De Houwer & Hermans, 188 Houwer, & Randell,
2004; Spruyt, Hermans, Pandelaere et al., 2004)uative priming effects may
consequently be predicted using prime picturesniotitusing prime words. With
regard to the three-process model, | alternatiaegue that both prime pictures
and prime words are semantically processed andasetitheir corresponding
evaluative connotations (thereby facilitating thecading of evaluatively
congruent targets). Prime pictures, however, ateasstrongly associated with a
naming response as words are. Thus, since prinher@scdo not evoke conflicting
naming responses, target-encoding facilitation migealuative congruency may
lead to a positive net effect. In this regard, fimeling by Wentura & Frings
(2008) provides conclusive evidence. | would likediscuss this study in more
detail at the end of this Section.

There happens to be another instance of conditiemaluative priming
effects in the naming task whichas reported by De Houwer, Hermans, and
Spruyt (2001). They observed a positive evalugpinming effect with degraded
target presentation but not with undegraded targ€tking the idea of a
conditional involvement of semantic processing iatgount, the authors claimed
that the phonological pattern of undegraded woetsle easily derived from the
corresponding orthographical pattern, while the tadisd orthographical
information of degraded words requires additiomghantic processing in order to

establish the phonological pattern. Here, agaia,thinee-process model provides
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an alternative interpretation: since the perceptmn a degraded target is
hampered, the identification of a degraded targetda the facilitation by an

evaluatively congruent prime to a larger extenintha undegraded target. This
advantage for evaluatively congruent targets migltiveigh potential naming

response conflicts (see also Wentura & Rotherm20a3).

Salience effects.In recent years, several authors examined howafar
certain degree of salience of the evaluative featis crucial for the occurrence of
evaluative priming effects in the naming task (Beeraert et al., 2011; Spruyt et
al., 2009, 2012). Everaert and colleagues, for g@naimed to manipulate the
salience of the evaluative categories in a betvgedapects design, varying the
proportion of trials with evaluatively connoted amelitral stimuli: either in 100 %
of the trials (high valence proportion group), exsively connoted prime pictures
and target words were presented or only 25 % of tthes consisted of
evaluatively connoted stimuli, while in the remami75 % of the trials neutral
stimuli were used (low valence proportion group). &alyses of the 25 % of
trials with evaluatively connoted stimuli that wedentical in both groups yielded
a significantly positive S—S-based evaluative pmgneffect in the high valence
proportion group, while the effect decreased t@ zerthe low valence proportion
group. That is, if the salience of the evaluativeehsion was attenuated by the
frequent use of neutral stimuli, the positive S-&Sdal evaluative priming effect
that was repeatedly found using prime pictures Gpriyt & Hermans, 2008;
Spruyt et al., 2002; Spruyt, Hermans et al., 2@ptuyt, Hermans, Pandelaere et
al., 2004) disappeared. Thus, evaluative processfngalenced concepts and
mutual facilitation of evaluatively congruent copte® may demand a certain
amount of salience of the evaluative features. fhinee-process model does not
provide a plausible explanation for this finding.

The objective of the study by Spruyt and colleag(2809) was to
manipulate the attention allocation to the evalgattategories and to provide
corroborative evidence for the context-dependentySeS based evaluative
priming effects. Therefore, they mixed evaluativ&tegorization and naming
trials: either an evaluative categorization responas required in 75 % of trials
(and a naming response in 25 % of trials) or a ngmesponse was required in 75
% of trials (and an evaluative categorization resgan 25 % of trials). If in most

trials the target word called for evaluative categgiion (i.e., 75 % categorization
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group), a positive evaluative priming effect emergwen still in the remaining
naming trials. In contrast, if in most trials tleget word called for naming (i.e.,
25 % categorization group), no evaluative primiffige emerged in the naming
trials. It is important to note that the cue indiicg the required response in a trial-
by-trial manner was presented simultaneously vatiget onset, that is, after the
presentation of the prime word. Due to this tempseguence, the more likely
response (i.e., an evaluative categorization respam the 75 % categorization
group and a naming response in the 25 % categrizgtoup) was supposedly
pre-activated before target onset. Empirical cavrabon for this idea was
reflected in significantly slower naming responsethe 75 % compared with the
25 % categorization group. At this point, it becene®ident that the three-process
model is well suited to post hoc account for theditonal S—S-based evaluative
priming effect. In the 75 % categorization groulpe tpreparation of a naming
response by the prime word should have been atwshuaince evaluative
categorization was the more probable response . ebfiethe facilitative effect of
evaluative congruency on target encoding outweighagl naming response
conflict, thus,resulting in a positive evaluative priming effegta in the naming
trials. If, however, most trials required a namimgsponse (i.e., 25 %
categorization condition), the prime word shouldén@voked its corresponding
naming response that was in conflict with the naesponse corresponding to
the target. Thus, mutual facilitation and enhancesning conflict between
evaluatively congruent prime and target canceleth eéher out and yielded a null
effect.

Negatively signed effectsThere is one puzzling finding in the literature
that was not yet convincingly solved but can bel wsplained by the three-
process model. Glaser and Banaji (1999) reportedstoand replicable negatively
signed evaluative priming effects in the namingktasth verbal stimuli. The
authors (see also Glaser, 2003) considered thetrealy valenced primes may
nonconsciously elicit an attempt to correct for grene influence. Since such a
correction may lead to an overcompensation of theg impact, negatively
signed evaluative priming effects may emerge fdresmely valenced primes. It
remains, however, unclear which mechanisms areonsde for automatic
correction and overcompensation processes in aes&gl evaluative priming

task, even if several authors proposed differeierppmetations.
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Fazio (2001) assumed that the extent of automaticection processes
may depend on the experimental instructions comogrthe attention to the
primes. According to this notion, the more partiifs see a reason to attend to
the primes (e.g., memorizing the primes for a menask after the priming task),
the less automatic correction may occur, thus,ltieguin positive evaluative
priming effects. In contrast, the more participamysto ignore the primes and to
overcome any prime influence, the more automaticrection may occur,
resulting in negatively signed effects. This coesation is not corroborated by
most evaluative priming findings, since in the mgyoof studies participants are
not instructed to actively attend to the primescéptions are Fazio et al., 1986;
Spruyt, De Houwer et al., 2007), buhevertheless-negatively signed evaluative
priming effects represent by far the minority ofeefs (see Klauer & Musch,
2003, for a review).

An alternative specification of a corrective medeamwith the objective
to minimize the prime influence on target respogdivas considered by Klauer,
Teige-Mocigemba, and Spruyt (2009; | will charazieithe respective account in
Section 5.2). To put it simphraccounting for S—R-based priming effeethey
suggested two activation counters, that is, onetesdor each possible response
(e.g., the response countgssitive and negativein the evaluation task), and
assumed that the activation increase within a @uwdn be regarded either from
prime onset or just from target onset onwards. dlmer the activation being
contributed to by the prime can be rather in- azleded from target processing,
leading to positively or negatively signed S—R-loasealuative priming effects,
respectively. Such a mechanism may not easily Ipdeabto evaluative priming
in the naming task, since this would require afvatibn counter for each single
target or its corresponding naming response, réspéc

Chan, Ybarra, and Schwarz (2006) also proposed@areation for Glaser
and Banaji's (1999) findings of negatively signedSSbhased evaluative priming
effects. They claimed a change-in-affect mecharitsh means-basically—that
the identification of the valence correspondinghe target may be facilitated in
case of evaluatively incongruent prime and targeice the evaluative input
changes from prime to target which is, itself, mfative. Chan and colleagues
reported corroborative evidence for this mechanisyn the findings of a

negatively signed evaluative priming effect for Mg frequent targets and a
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positive effect for low frequent targets. Sincehtgfrequent targets are assumed
to be highly accessible, these targets elietadcording to the authersa rapid
evaluative response, so that in case of evaluatiengruency there was a fast
change in the evaluative dimension from prime tgdha In contrast, congruent
targets did not yield a change in the evaluativeatision, wherefore an additional
separation of the information corresponding to priamd target was necessary.
Since low frequent (and, thereby, low accessitdeydts did not elicit a rapid
evaluative response, evaluatively congruent prifaetitated the target response
to a larger extent than incongruent primes, resylin a positive evaluative
priming effect for low frequent targets.

While Chan and colleagues (2006) examined evakigiming in an S—
R-based design, they also aimed to apply the chemgHect mechanism to
Glaser and Banaji’'s (1999) findings in the namiagkt For this, they referred to
the consideration by Wentura and Rothermund (2@@8)target naming requires
an unambiguous separation of prime and targetrmdtion, which could reason
that evaluative incongruency might help successfullytiniggiish the source of
prime and target. Chan and colleagues reasoneckxtr@ime primes may trigger
an accuracy motive that may, in turn, increaseattention to the target and lead
to a more pronounced change in the evaluative dilmengiven evaluative
incongruency. Furthermore, extreme primes +ag compared to weakly
valenced ones-directly elicit larger changes in the evaluativendnsion given
evaluative incongruency. Interpreting the findimjsGlaser and Banaji according
to the change-in-affect mechanism, as proposedhan@nd colleagues, would
suggest (at least tendentially) more accurate tamggponses with extremely
compared with weakly valenced primes, since extrpnmaes should support an
accuracy motive. As Glaser and Banaji did not repoean accuracies, the
explanation proposed by Chan and colleagues rempexulative and is a matter
of future research.

A further suggested interpretation of the findirgs Glaser and Banaji
(1999) illustrates the activation-dependent infdbitmodel by Maier, Berner, and
Pekrun (2003; see also Berner & Maier, 2004). Titba@s replicated the results
of Glaser and Banaji, but only in subgroups of higlnxious participants, and
introduced the activation-dependent inhibition madeorder to account for these

effects. The main assumption of the model is thatdctivation spreading from
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the prime to evaluatively congruent memory repregems turns into inhibition
if a certain threshold level of activation is exded. Since extremely valenced
primes may engender more activation in comparisdh moderate primes, the
specific activation threshold may more easily edegeby extremely valenced
than moderate primes. Furthermore, highly anxiowviduals may be more
strongly activated by evaluatively connoted stimaii they may even possess
higher base activation levels of the evaluativeuiess compared with individuals
low in trait anxiety. Berner and Maier considerdthtt such an activation-
dependent inhibition might specify the automatiemegorrection mechanism, as it
was suggested by Glaser and Banaji. Alternatitaly argued that an application
of the interpretation by Glaser and Banaji to theim results would mean that
highly anxious individuals have a higher engagementautomatically over-
correct the impact of extremely valenced primesaomparison with individuals
with low trait anxiety. One result, however, thdtoagly speaks against the
activation-dependent inhibition explanation wasorggd by Maier and colleagues
(Exp. 2) who observed a negatively signed effedy éor moderate primes in a
subgroup of moderately anxious participants, thenett replicating their own
result.

In summation, all explanations of the highly megf finding by Glaser
and Banaji (1999) discussed so far are somehowemaic: they lack a concrete
specification of the explanatory mechanism or atecompatible with the naming
task or they are insufficiently corroborated by émspl results. As mentioned
earlier, the three-process model provides a comveusxplanation of Glaser and
Banaji's negatively signed S—S-based evaluativenipg effects for extremely
valenced primes in the naming task. Please noterhthe three-process model,
negatively signed effects are expected if primenteamance by an evaluatively
congruent target, as well as response competigtwden primes and targets can
plausibly be assumed. This raises the question ldtlhver Glaser and Banaiji
applied experimental manipulations that maximizeldesé processes in
comparison with the process of target-encodinglifaton. One important
manipulation was theelection of primes and targets from the same fsebals,
while prime and target were, of course, never @i@esword on a given trial.
Since words were repeated throughout the trialesecp) primes had already been

named (as targets) in preceding trfalslarge parts of the experiment. This aspect
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may likely have enhanced the preparation of theimguresponse corresponding
to the prime and, thereby, the response compethigtween prime and target.
Such a response interference-mccording to the three-process medekpected
to be particularly pronounced for evaluatively carent prime-target pairs, since
the activation of an evaluatively congruent prirgemaintained by the target.
Consequentially, a negatively signed evaluativemprg effect was found.
Interestingly, when Glaser (2003) used the sameepiare and stimuli as Bargh
and colleagues (1996), that is, weakly and stronglgnced primes and targets
from different word lists, he failed to replicateet negatively signed evaluative
priming effect for strongly valenced primes. In tfabe replicated Bargh and
colleagues’ finding of positive evaluative primirgjfects for both weak and
strong primes. Thusin  correspondence with the three-process
model—negatively signed evaluative priming effects of magresponses arise if
the experimental setting supports a pronouncedorssp competition between

prime and target.
S—S-based evaluative priming in the semantic categaiion task

Evaluative priming in the semantic categorizatiaskt was examined in
only a few studies, in which either null effectse(Blouwer et al., 2002; Klinger et
al., 2000, Exp. 4) or conditional positive effe(Epruyt, De Houwer et al., 2007)
were reported. Interpreting the null findings byirkgler and colleagues, it is
important to note that they selected primes argetarfrom the same set of words.
They varied the categoriesmlence and animacy (i.e., animate vs. inanimate)
orthogonally across primes and targets and martgulithe task-relevance of both
dimensions as between-subjects factor. For bothfesaations of the factor task-
relevance, they reported positive S—R-based prineiifigcts (i.e., evaluative or
animacy priming) but they failed to find any S—&&a@ evaluative priming effect
(i.e., if animacy was task-relevant). This nulleetf may be a genuine null effect
for the reasonthat, among others, the masked priming procedurghimbe
responsible. However, as the authors did not reffwt S—S-based evaluative
priming effect separately for the response-compmabd incompatible conditions
(but only an overall evaluative priming effect)pasitive effect may have in fact
been emerged in case of response-compatibility antull effect in case of

incompatibility. Such a pattern of S—S-based evalagriming effects would at
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least suit very well with the idea of interactiveopesses, as suggested in the
three-process model. | will explain this considemin more detail: In line with
the three-process model, mutual facilitation isuaesd for evaluatively congruent
prime and target, that is, facilitated target emogdand maintained prime
activation. Since for response-incompatible primd target the latter component
results in a strong categorization (i.e., animaategorization in the study by
Klinger et al.) conflict, the facilitative effectf @valuative congruency may be
canceled out by the pronounced categorization i@bnflThis should,
consequentially, yield a null S-S-based evaluafwining effect. Since-in
contrast—response-compatible prime and target are not egcaization conflict,
the facilitation due to evaluative congruency sddeld to a positive S—S-based
evaluative priming effect given response-compatipil

Unlike Klinger and colleagues (2000), De Houwer antleagues (2002)
as well as Spruyt, De Houwer, and colleagues (208ép primes that did not
belong to the same semantic categories as thagsatige that is, the primes were
neutral with regard to the response categories.reftve, maintained prime
activation by an evaluatively congruent target aggested in the three-process
model) should be of no consequence for the inteapoa of the results in these
studies. Spruyt, De Houwer, and colleagues repqtesitive evaluative priming
effects only if the valence dimension was attendedvhereby they elucidated the
null finding by De Houwer and colleagues. The guestemains as to why De
Houwer and colleagues failed to find any S—S-bameduative priming effect.
One reason might be that attentional processinthensemantic categorization
task is highly constrained to the task-relevannaatic categories, with the result
that concepts which do not belong to any of th&-takevant categories are not
processed to a sufficiently deep degree. Conseigllgntin the study by De
Houwer and colleagues, the evaluatively connotetisvéused as primes in Exp.
1) or the abstract nouns (used as primes in Expight have been incompletely
processed, wherefore no S—S-based evaluative gyieffact emerged.

To which extent do the postulated processes of ah@gilitation, parallel
activation, and response facilitation/competitiateract in a specific evaluative
priming task can be examined by differentially gasing and weakening their
impact in order to disentangle them. In this seM8entura and Frings (2008)

explored the influence of the response process—@ifased evaluative priming,
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inventing an S—S-based evaluative priming desigth \ai manipulation of the
response relationship between prime and target.niaming task with target and
prime pictures, half of the prime pictures wereoasged with a clear naming
response (as were all target pictures), wherea®ttier half were not, thereby
varying the primes’ response binding. Only the msnwithout response binding
yielded a significant S—S-based evaluative prineffgct, whereas for response-
bound primes no priming effect emerged. In ordemterpret the interaction of
prime response binding and evaluative congruertuy, authors suggested that
with nonresponse-bound primes, an evaluative pgreifect was based purely on
target-encoding facilitation by evaluatively congnti primes because maintained
prime activation (by a congruent target) had noseguence for the target
response. With response-bound primes, however,taia@d prime activation led
to a prolonged response conflict between primetarget naming. Thus, in case
of evaluative congruency, two processemmely, target-encoding facilitation
and increased response conflict due to maintairredepactivatior—canceled
each other out. There is, however, a more simpgaeation for the null effect
with response-bound primes: It might be that thening conflict between
response-bound prime and target—irrespective ofluatigse congruency or
incongruency—minimizes any advantage of target-eéimgp facilitation; hence,
any positive S—S-based evaluative priming effegghihbe masked.

In order to decide for one of both conflicting irgeetations of the finding
by Wentura and Frings (2008), they should be teatgadnst each other. In order
to achieve this, it is necessary to more thorougiigmine the process of mutual
facilitation due to evaluative congruency, that ike facilitative impact of
evaluative congruency on target encoding on thehanel and prime maintenance
with the potential of a subsequent response cardftiche other. For that purpose,
| utilized a negative-SOA version of the evaluafrening task (i.e., prime onset
is after target onset). This stimulus sequence icafds that an evaluatively
congruent prime only minimally supports target aficg (as its appearance is
after target onset), whereas the target maximabyntains the activation of an
evaluatively congruent prime. Since the former lf@tion is associated with a

positive evaluative priming effect, but the latiesds to a negatively signed effect



41

due to prolonged response competition, overall jeeted a negatively signed
evaluative priming effec.

To sum up the characterization of the three-prooesdel, | would like to
point out that the three-process model aims to wtcéor evaluative priming
effects in different variants of the evaluative npng paradigm, assuming
interactive processes between prime and targeteptdiat stimulus encoding,
stimulus activation, as well as response level.lipg the three-process model to
previously reported S—S-based evaluative primifgces indicated that the model
suits well for the explanation of several findingsS—S-based evaluative priming
studies. However, since post-hoc interpretationsndb provide a comparable
argumentation in favor of the three-process moaklcorrect predictions would
do, | tested several hypotheses derived from theetprocess model in different
experiments. Beyond examining the main theoretitsims of the three-process
model, | also aimed to elucidate the reasons ®iptizzling findings in prior S—S-
based evaluative priming studies and to figuretbatconstraints for a model of

the memory representations of valence.

Overview of Experiments

| conducted five studies with the aim to test thee¢-process model of
evaluative priming. For this, | applied slightlyfférent variants of the evaluative
priming paradigm. One of the main postulates ofrtigalel is that facilitation by
evaluative congruency can haveeffect on target encoding as well as on prime
activation, while experimental parameters are assuto influence the relative
magnitude of the facilitative components. As irtandard priming procedure with
a positive SOA, the component of facilitated targetoding is typically favored
and the more dominant one, | aimed to differentiatanipulate the relative size
of both components and enhance the component oftana@d prime activation.
Therefore, | mainly used a negative SOA-procedureoiider to increase the

facilitation on prime activation, ardsimultaneoush~to decrease the effect on

2 As mentioned in Section 1.1, only few studies exaah evaluative
priming with a negative SOA-procedure (Fockenbergl.e 2006; Hermans et al.,
2001; Klauer et al., 1997). Since all these studigglied an S—R-based design
that suggests the response-based explanation bfaéiva priming effects (see
Klauer et al., 1997; Wentura, 1999), these studiesnot informative with regard
to the assumption of mutual facilitation due tolaaéive congruency.
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target encoding. In one experiment (Experiment I4additionally applied a
positive SOA-procedure and, thereby, varied thetiked magnitude of the
facilitative components in the same experiment.

In order to test another important postulate of timee-process model
which concerns the response processes in evaluativeng tasks, | varied the
response relation between prime and target withthacross thexperiments. For
this, in Experiment 1, | used the naming task (néom the target to be named)
with target and prime pictures. The response meialietween prime and target
was manipulated by associating all target and bfathe prime pictures with a
verbal label. Thus, in one half of the trials, peiand target elicited competitive
naming responses, while in the other half of thaldy the primes were not
associated with any verbal label, thereby not teligi a competing naming
response. In Experiments 2a/b, 3, and 4, | apphiedsemantic categorization task
(requiring the target to be categorized as pergoanamal) in which the task-
relevant, semantic categories were varied orthdgonto the evaluative
categories.

Beside the use of different tasks, | varied the afiod of the stimulus
material across the experiments, employing picturdsxperiments 1, 2a, 4, and
5a, and words in Experiments 2b, 3, and 5b. In Ewxpmnt 3, | additionally
analyzed the brain-electrical activity in order det a temporally more exact
measurement of the cognitive processes which avelved in S—S-based
evaluative priming tasks. In a replication of Expent 2a/b (Experiment 5a/b), |
searched for evidence of valence-specificity of fhmings in the previous
experiments. Therefore, | applied the evaluativetead of the semantic
categorization task (thereby changing the task+aglecategories) and tested the
influence of task-irrelevant, semantic congruenecy evaluative categorization
processes.
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2 When the target helps and the prime distracts

The three-process model postulates an interactibnprocesses at
encoding, activation, and response level during emgluative priming task,
whose influences maydepending on the particular experimental settibg
differently large. As first suggested by Wentural &othermund (2003), mutual
facilitation of evaluatively congruent prime andget represents one of the core
theoretical assumptions of the three-process mddets process is assumed to
consist of two components which are characterizethailitated target encoding
and maintained prime activation. As discussed earthe first component was
taken into account for the explanation of S—S-basemluative priming effects,
while the second component was largely neglectgutemious evaluative priming
research. Thus, in order to test the influence h&f second component on
evaluative priming effects, | aimed to develop aaleative priming design with a
maximization of the second component and a simattas minimization of the
first component. For this, | applied a negative S@Acedure, that is, the prime
onset followed the target onset. With this manipafg | expected the prime
appearing too late to be able to facilitate theodimy of an evaluatively
congruent target. Instead, the target was predictestipport the prime activation.
The prolonged prime activation given evaluativegraency should, in turn, lead
to larger target response interference. In ordezx@amine the generality of this
interaction between evaluative congruency and mespoconflict, | applied
different tasks and varied the modality of the sl material. In Experiment 1,
evaluative priming was examined in the naming t&gh pictures as primes and
targets; in Experiment 2a/b, | used the semantegoaization task with pictorial

or verbal material, respectively.
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2.1 Evaluative priming in the naming task (Experiment 13

The purpose of Experiment 1 was to provide evidefocea facilitative
effect of an evaluatively congruent target on pria@tivation in a comparable
manner as an evaluatively congruent prime is swgbae facilitate target
encoding, resulting in a positive S—S-based eviakigtriming effect. For this, in
Experiment 1 | replicated the study by Wentura Bridgs (2008) with a negative
SOA-procedure and aimed to disentangle the tworatize explanations of their
findings. | used positively and negatively connopectures as primes and targets.
While for half of the prime pictures (and all targactures), participants first
learned unequivocal naming responses, the othéiohéhe prime pictures were
not associated with an unambiguous response. H®nged to manipulate the
degree of response conflict between target and eprilhus, the evaluative
relation and the existence of a response conflicprime and target were
orthogonally varied across trials. The negative S®dcedure was predicted to
minimize target-encoding facilitation (by an evdiuwaly congruent prime) and
maximize prime-activation maintenance (by an ewalal congruent target).
Therefore, in case of response conflict (i.e., fesponse-bound primes) |
expected this conflict being prolonged given evigacongruency compared
with incongruency. Regarding the S-S-based evakiapriming effects, |
predicted a negatively signed effect for respormaad primes. For nonresponse-
bound primes, | predicted no (negatively signedg@atfbecause prolonged prime
activation should not influence target naming.hié forime would, however, still
partially support the encoding of an evaluativebngruent target-despite its
posttarget onsetl hypothesized a positive S—S-based evaluative ipgreffect

for nonresponse-bound primes.

® Please note that Experiments 1, 2a/b, and 5a/k haen reported in
Schmitz & Wentura (2012). Copyright © 2012 by thenérican Psychological
Association. Adapted with permission. The offia#htion that should be used in
referencing this material is Schmitz, M., & Wentuia. (2012). Evaluative
priming of naming and semantic categorization raspe revisited: A mutual
facilitation explanationJournal of Experimental Psychology: Learning, Meyor
and Cognition, 38984-1000. doi:10.1037/a0026779. No further repraduacor
distribution is permitted without written permissiofrom the American
Psychological Association.
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2.1.1 Method

Participants. In all experiments reported in the present thesis,
participants were German native speakers and hadah@r corrected-to-normal
vision. At the beginning of every experiment, papants gave written informed
consent and they were debriefed at the end of eegperiment. For their
participation, they were paid 8 €/hour or receigedrse credit, respectively.

In Experiment 1, 31 students (20 women; 11 menjigiaated; their
median age was 22 years (range from 17 to 35 years)

Design.l employed a 2 (prime response associatioR)(prime valencek
2 (target valence) within-participants design.

Material. Positive and negative pictures were selected frdm t
International Affective Picture System (IAPS; Center the Study of Emotion
and Attention, 1994). IAPS numbers for all select@dtures are listed in
Appendix A.

Four positive and four negative pictures were usedtargets. Mean
valences for positive and negative pictures diffesgnificantly, Mpositve = 7.96
(SD = 0.55) anMpegaive= 3.59 ED = 0.09; norm ratings for IAPS pictures are on
a scale from 1 to 9)(3) = 14.55p < .001. Mean arousal values were matched as
closely as possibland did not differ significantlyMyosiive = 4.38 D= 1.01) and
Mnegative = 5.17 6D = 0.52),t(3) = -1.79,p = .17. All target pictures showed
concrete objects and were therefore associated wnatmes that suggested
themselves.

Eight positive and eight negative pictures wereduas primes. Mean
valences for positive and negative pictures diffesgnificantly, Mposiive = 7.27
(SD = 0.52) andVhegaive= 2.56 SD = 0.93),t(7) = 14.69,p < .001. Mean arousal
values were matched as closely as possibl® werenot significantly different,
Mpositive = 4.83 8D = 1.04) antMpegaive= 5.37 8D = 1.07),t(7) = -0.81,p = .45.
Compared with target pictures, prime pictures jpged more complex real life
scenes and were not as unequivocally nameable avdimgle word. However,
they could easily be associated with a naming mrespde.g.family for a couple
with a young child). | created two sets of primetpies, each containing four
positive and four negative pictures. The sets dt differ in regard to mean
valence or arousaMse; 1= 4.96 SD = 2.71) andViset 2= 4.87 SD = 2.54),1(7) =
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0.25,p = .81, for valence ratings, amdke; 1= 5.17 6D = 0.98) andMget 2= 5.03
(SD = 1.19),t(7) = 0.27,p = .79, for arousal ratings. The assignment ofttie
sets to the conditions of the prime response as$mei factor was
counterbalanced across participants.

Procedure. All experiments described in the thesis were runguthe E-
Prime program (Psychology Software Tools, Versidd) %ith standard PCs. In
all experiments—-except from Experiment-3participants were tested in groups
consisting of maximally 5 participants and weretesgan front of 15 in. CRT
monitors at a distance of approximately 0.7 m.

Experiment 1 consisted of a learning phase, a ipmghase, and the
evaluative priming task. At the beginning of ev@lyase, participants received
instructions written on the screen. In a first ghamrticipants learned to associate
each target picture as well as one set of the ppioeires (the response-bound
set) with a specific name. Each trial started vatlixation period of 470 ms,
during which four points moved from the four edgd#sthe screen toward the
screen’s center, where they were replaced witlkatifin cross displayed for 500
ms. After a blank period of 500 ms, a picture (Wigdt16 cm and height = 12 cm)
with a unicolored frame (blue, red, yellow, or greeandomly varying from trial
to trial; width = 3 mm) was presented with its esponding name written below
the picture (black 36-point Courier New font). Tieme pictures of the second
(nonresponse-bound) set were presented as welteteemt any confound with
regard to familiarity. They appeared with the marar frame color instead of the
picture name written below the picture. Particigawere instructed to read out
the name or the color (whichever was presentedatleriee picture) as quickly as
possible, and to learn the association betweerungichnd name. They were
informed about the random assignment of pictureisfaame colors and they were
instructed—in case of a picture with color labeto simply learn the association
of the picture with color-naming in general but maith a single color label.
Thereby, the pictures from the nonresponse-bouimdepset were not paired with
an unequivocal naming response. After the particglavocal response, the
picture disappeared, and the screen was cleare80f@rms. Each picture was
presented four times; that is, the learning phasepcised a total of 96 trials.

In the next phase, the learned response asso&atiere practiced. The

pictures were presented in the same manner ailedinning phase but without
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any labels. Participants were instructed to nanee pictures with the learned
names or their current frame color. Each resporese registered by a voice key.
The experimenter, who was sitting in front of ae&t screen displaying the
correct responses, coded the accuracy of eachrmes@md monitored voice key
triggering (to exclude accidental voice key aciwas). Each picture was
presented five times, resulting in a total of 18@ls. If an error occurred, the
picture with its particular label (name or framdocp was displayed again, and
participants were required to give the correct oasp. If there were more than
forty errors, the entire practice phase was repeate

The main part of the experiment was the evalugihming task. Figure 1
shows one typical trial of this task. Each triadrgtd with a fixation period, as
described previously. After a 500-ms blank screetarget picture was presented
in the middle of the screen (presentation modesiagar to the preceding phase;
i.e., pictures appeared in the same size and wéttiaxed frame). Eighty ms later
(SOA = -80 ms), a prime picture (11 enB cm, without colored frame) appeared
centrally on top of the target picture for 120 rRarticipants were instructed to
name the large picture that appeared first as fui@kd accurately as possible
while ignoring the smaller picture. The target pietremained on the screen until
a response was given, which was registered by eevicey and coded by the

experimenter. The intertrial interval was 500 ms.

Target

Prime

500 ms

,Flower!”

Response coding

500 ms

FIGURE 1.
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Example trial of the evaluative priming task (nagiitask) in Experiment 1. In the actual
experiment, pictures from the International Affeeti Picture System (IAPS) were used,;

comparable pictures were selected for illustraivgposes in Figure 1.

There were eight warm-up trials (i.e., each tasggteared once), followed
by the main phase comprising a total of 128 trial#h each prime-target
combination featured once. The trial-sequence aadamized with the constraint
that neither a target nor a prime picture was rigggean immediately successive

trials.

2.1.2 Results

The average error rate across participants wasd.Mean RTs were
derived from correct responses, and RTs shorter 208 ms or longer than 1,500
ms were discarded (0.2 % of trials). Mean RTs amdreates for all conditions
are shown in Table 1. Unless otherwise noted fldtes referred to as statistically
significant throughout the thesis are associatett pivalues less than .05, two-
tailed.

A 2 (prime response association: response-boundorgesponse-bound)
x 2 (priming condition: congruent vs. incongruenthalysis of variance
(ANOVA) on mean RTs yielded no significant maineeffs,F(1,30) = 1.02p =
.32, mean square erroMGE) = 351 for the main effect of prime response
association an#& < 1 for the main effect of priming condition. Bibie interaction
was significantf(1,30) = 9.95p < .01,MSE = 340. As expected, the S-S-based
evaluative priming effect for response-bound primes significantly below zero,
M = -11 ms §D = 20 ms),t(30) = -3.08,p < .01,d; = -0.56, whereas the S-S-

based evaluative priming effect for nonresponseadlgorimes was significantly
positive,M = 10 ms $D = 30 ms)#(30) = 1.80p < .05 (one-tailed)), = 0.32. An

analogous ANOVA on error rates yielded no signiiiceffects, alFs < 1.

TABLE 1.

Mean RTs (in ms) as a Function of Priming Conditiand Prime Type (Errors in % in

Parentheses); Priming Effects for RTs (in ms; Séadetrrors in Brackets) (Experiment 1)

Priming

Congruent Incongruent  S—S-based Evaluative
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Priming Effect

Prime Type
Nonresponse-bound 656 (0.9) 665 (0.5) 10* [5]
Response-bound 669 (0.7) 658 (0.7) -11** [4]

Note Priming scores are calculated by subtracting ni€Bs for congruent priming from mean
RTs for incongruent priming. Slight inconsistendiesween the left and the right part of the table
are due to rounding.

* p <.05 (one-tailed), *p < .01

2.1.3 Discussion

The results clearly support my hypotheses. Princupgs—presented 80
ms after target onset—that were strongly bound twaming response led to a
significant negatively signed S—S-based evaluginming effect. This effect was
not observed for prime pictures without responsso@ation. In fact, this
condition yielded a positive S—S-based evaluativienipg effect. The three-
process model is best suited to explain this figdik negative SOA-procedure
was used to weaken target-encoding facilitation stnehgthen prime-activation
maintenance. This prime maintenance had an obdereffiect on target response
only if target and prime competed for responset ihaif both were associated
with a unique naming response. Therefore, onlyaesg-bound primes yielded a
negatively signed S—S-based evaluative primingcefi@ contrast, nonresponse-
bound primes did not interfere with target namimgl,ahence, prolonged prime
activation had no observable effect. The small tpasiS—S-based evaluative
priming effect for nonresponse-bound primes is nmib&ly based on residual
target encoding (despite the negative SOA). Expantml conceptually replicates
and extends the study by Wentura and Frings (2008 found the same
interaction of priming condition (i.e., evaluativa®ngruency or incongruency
between prime and target) and prime response as®oci However, due to the
use of a positive SOA, target-encoding facilitatipresumably had a larger
influence on the priming effect, yielding a posttieffect in the nonresponse-
bound condition and (due to additional responseflicona null effect in the
response-bound condition. As explained earliers ttesult was open to an
alternative explanation.

The purpose of Experiment 2a/b was to provide ¢canrative evidence for

maintained prime activation given evaluative coegicy with a manipulation of
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response facilitation and conflict between prime #rget. For this, | examined
evaluative priming in the semantic categorizatiaskt with primes and targets
being evaluatively connoted exemplars from the sgim&ategoriepersonsand
animals While participants were required to categorize thrgets according to
the semantic categories, the evaluative connotateere orthogonally varied. |
used this approach for two reasons.

First, evidence for S—S-based evaluative primirfgog$ in the semantic
categorization task is even less convincing thatménnaming task. As | reported
earlier, some authors failed to find any evaluapvening effect (see De Houwer
et al.,, 2002; Klinger et al., 2000, Exp. 4), whi¢hers showed conditional
evaluative priming effects (Spruyt, De Houwer, bt 2007). If target-encoding
facilitation and prime maintenance are valid preessin evaluative priming
designs, their effects should, however, be obsésvadyoss various tasks.

Second, the semantic categorization task is eveaterbsuited for my
purposes because primes that vary not only withartego the evaluative
categories but also with regard to the semantg, (iask-relevant) categories can
be used (see Klinger et al., 2000, Exp. 4, in @sttto De Houwer et al., 2002).
This means that prime and target are either adedciavith the same
categorization response (if they share the semacdiegory) or opposite
categorization responses (if they are from differe@mantic categories). This
allows for the examination of S—R-based semantimipg effects (i.e., faster
categorization of a target following a semanticalympatible vs. incompatible
prime) in addition to S—S-based evaluative primaifigcts. S—R-based priming
effects have been reliably found with semantic gatization tasks (see Banaji &
Hardin, 1996; Klinger et al., 2000).

On the basis of the theoretical assumption tharget helps to maintain
the activation of an evaluatively congruent prinhegxpected an evaluatively
congruent prime to be activated strongly enoughinterfere with the target
response, yielding an S—R-based semantic primifegtefin contrast, | expected
the activation of an evaluatively incongruent pritaébe rather weak, inducing a
reduced (or even no) response conflict and a red{oe even no) S—R-based
semantic priming effect. Thus, | predicted an iat#on between semantic
compatibility and evaluative congruency, that e 5—R-based semantic priming

effect should be larger in case of evaluative coagcy than incongruency.
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In terms of S—S-based evaluative priming effecexfdected the following:
Semantic incompatibility (with regard to the tastewant semantic categories)
between prime and target should be associated megponse conflict. This
response conflict should be larger and prolonged case of evaluative
congruency. Therefore, | predicted a negativelynaij S—S-based evaluative
priming effect given semantic incompatibility. Byprdrast, in case of semantic
compatibility, prolonged prime activation shouldtriaterfere with the target
response (in fact, it might even facilitate thepasse process). In addition, an
evaluatively congruent prime might support targetagling despite its posttarget
onset (see results of Experiment 1). Thus, for sgéicelly compatible prime-
target pairs, | expected either a null or a posit8~S-based evaluative priming

effect.

2.2 Evaluative priming in the semantic categorization ask

(Experiment 2a/b)

| examined S—-S-based evaluative priming in the séim&ategorization
task. Primes and targets were positive and negaiotares (Exp. 2a) or words
(Exp. 2b) representing members from the semantegoaiespersonsor animals
Prime and target on any particular trial were asged with either the same or
opposite responses, depending on their categorybeemp (i.e., variation of
response conflict). Thus, with regard to the sematdsk-relevant variation (i.e.,
person vs. animal), the experimental design cansttan S—R-based semantic
priming design; with regard to the evaluative véoia the design constituted an
S—S-based evaluative priming design. Analogous xpeEment 1, a negative
SOA-procedure was used in order to maximize théitetove effect of evaluative
congruency on prime-activation maintenance, whilaimmzing the same effect

on target encoding.

2.2.1 Method

Participants. In Experiment 2a, 30 students (25 women; 5 men)
participated; their median age was 21 years (rdng® 19 to 28 years). In
Experiment 2b, 34 students (22 women; 12 men) qipatied; their median age

was 22 years (range from 19 to 37 years).
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Design.l employed & (prime semantick 2 (target semanticj 2 (prime
valence)x 2 (target valence) within-participants design.

Material. The stimulus material was different in Experimeata2d 2b.

Experiment 2a.l selected ten positive (five depicting people dived
depicting animals) and ten negative (five depictpepple and five depicting
animals) pictures from the IAPS (Center for thedgtof Emotion and Attention,
1994). IAPS numbers for all selected pictures &ted in Appendix A. Mean
valences wertl = 7.12 D= 0.73) anaM = 8.09 ED = 0.22) for positive person
and animal pictures, respectively, avd= 2.70 ED = 0.78) andM = 3.59 GD =
0.14) for negative person and animal pictures, eetbgely. Ratings for positive
and negative pictures differed significantty4) = 62.41,p < .001, for person
pictures and(4) = 91.11,p < .001, for animal pictures. The sets of persod an
animal pictures also differed significantly withgeed to mean valenc#9) = -
5.22,p < .001, due to significantly more positive ratirfgs animal pictures than
for person pictures. Mean arousal values vi#re 4.09 SD= 0.64) andM = 5.59
(SD = 0.91) for positive person and animal picturespectively, and = 4.34
(SD=0.84) andM = 6.12 6D = 0.84) for negative person and animal pictures,
respectively. Arousal values were matched as cloasl possible and did not
differ between person and animal picturg8) = -1.51,p = .17. Arousal values
for positive and negative pictures were signifibamlifferent, t(9) = -4.11,p <
.01, since ratings for negative pictures were mareusing than ratings for
positive pictures.

Experiment 2bAll stimuli were German words. | selected ten pesiand
ten negative exemplar names from the categopessons and animals
respectively (most of which were also used by Dewkr et al., 2002). A list of
stimuli can be found in Appendix B. Mean valences—+ated by the participants
after the experiment—wend = 7.60 SD = 0.57) andM = 7.13 SD = 0.79) for
positive person and animal words, respectively, weteM = 4.13 ED = 0.54)
andM = 4.46 6D = 1.02) for negative person and animal words,eetsygely (on
a scale from 1 to 9). Ratings for positive and hegawords differed
significantly, t(9) = 4.09,p < .01, for person words arn(®) = 6.18,p < .001, for
animal words. The sets of person and animal wordiat differ with regard to
mean valencet(19) = 0.13,p = .90. Word length was balanced as closely as
possible.
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Procedure. The experiment consisted of a learning phase amd th
evaluative priming task. At the beginning of evesliase, instructions were
presented on the screen. In the initial learningasph participants were
familiarized with the semantic categories. The pthoal details were the same as
in Experiment 1. Participants were instructed ttegarize centrally presented
images (16 cnx 12 cm) in Experiment 2a and words (black 18-p&@wturier
New font) in Experiment 2b, as depicting a persoramm animal as quickly and
accurately as possible. Participants made categamizresponses via the keys
andm on a computer keyboard, using their left and righex fingers. A 500-ms
blank screen followed a correct response; in cdsanoerror, the participants
received feedback and were required to press tiieatkey to proceed (“Wrong!
Continue with the correct key.”). Each picture (ExXg@a) or word (Exp. 2b),
respectively, was presented once; that is, thaileguphase comprised 20 trials in
Experiment 2a and 40 trials in Experiment 2b ind@n sequences. If more than
five (Exp. 2a) or ten (Exp. 2b) errors, respectiy@ccurred, the whole learning
phase was repeated. The assignment of response tkeystegories was
counterbalanced across participants.

The evaluative priming task in Experiment 2a alsitofved the procedure
of Experiment 1, except that there were no colofedmes, semantic
categorization responses were given via keyboad f@edback was given in case
of inaccurate categorization. Figure 2 shows onmc# trial of this task in
Experiment 2a. Participants were instructed to gmiee the large picture that
appeared first as quickly and accurately as passtording to the semantic
categories of eithgoersonsor animalswhile ignoring the smaller picture. There
were 16 warm-up trials (i.e., four per conditiolm.the main phase, each picture
featured in each condition twice as a target andetas a prime (i.e., 160 trials in
total). The trial-sequence was randomized withctrestraint that target and prime
picture were always different on any given triahdaneither target nor prime
picture was repeated in immediately successivistria

In the evaluative priming task of Experiment 2ba#improcedural changes
were necessitated due to the use of words instepittares. Target words were
presented at the center of the screen, while pworels appeared as two flankers
just over and under the target word. The flankgageared 50 ms after target

onset, resulting in a negative SOA of -50 ms. Taagel flankers together stayed
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on the screen for 100 ms. Participants were in&tduto categorize the centrally
presented word as quickly and accurately as p@ssibtording to the semantic
categoriepersonsandanimals while ignoring the words that appeared just over
and under the centrally presented word. Each woeas$ wresented in each
condition once as a target and once as a prime 166 trials). Twenty warm-up
trials (i.e., five trials per condition) precedeletexperimental trials. After

finishing Experiment 2b, participants rated theewake of all experimental stimuli.
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FIGURE 2.

Example trial of the evaluative priming task (seti@pategorization task) in Experiment 2a. In
the actual experiment, pictures from the IntermaticAffective Picture System (IAPS) were used;

comparable pictures were selected for illustrafiveposes in Figure 2.

2.2.2 Results

Experiment 2a. The average error rate across participants was¥3.7
Mean RTs were derived from correct responses, dargldRorter than 200 ms or
longer than 1,500 ms were discarded (0.1 % ofsikidlean RTs and error rates
for all conditions are shown in Table 2.

A 2 (semantic condition: compatible vs. incompajbk 2 (evaluative

condition: congruent vs. incongruent) ANOVA on Ryislded a significant main
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effect of semantic conditionF(1,29) = 11.71,p < .01, MSE = 393, and a
significant interactionf(1,29) = 4.12p = .05, MSE = 358. The main effect of
evaluative condition was not significaft,< 1. The interaction can be interpreted
from two different points of view. (a) It marks asificant difference in S—-R-
based semantic priming effects: As expected, in tase of evaluative
congruency, the S—R-based semantic priming effet & 19 ms §D = 31 ms)
was significantly above zerd(29) = 3.42,p < .01,d, = 0.63. In the case of

evaluative incongruency, however, the S—R-basedseepriming effect oM =
5 ms 6D = 23 ms) was not significantly above zet(@9) = 1.27p = .22,d, =
0.23. (b) It marks a significant difference in Sb&sed evaluative priming effects:
As expected, semantic compatibility yielded a pesieffect M = 7 ms,SD = 24
ms) and semantic incompatibility yielded a negdyi\siggned effect 1 = -7 ms,
SD = 28 ms); however, both failed to reach signifoam(29) = 1.57p = .13,d,
= 0.29, given semantic compatibility, at{@9) = -1.40p = .17,d, = -0.25, given

semantic incompatibility.

TABLE 2.

Mean RTs (in ms) as a Function of Semantic Condaiod Evaluative Condition (Errors in % in

Parentheses); Priming Effects for RTs (in ms; Stéaderrors in Brackets) (Experiment 2a)

Valence
S-S-based Evaluative
Congruent Incongruent o
Priming effect

Semantic
Compatible 515 (2.8) 522 (2.4) 7 [4]
Incompatible 535 (5.0) 527 (4.4) -7 [5]
S—R-based Semantic

19** [6] 5 [4]

Priming effect

Note: Priming scores (evaluative and semantic) are t#kdl by subtracting mean RTs for
congruent/compatible priming from mean RTs for impaent/incompatible priming. Slight
inconsistencies between the left and the right pfattie table are due to rounding.

** p<.01

An analogous ANOVA on error rates yielded a siguaifit main effect of
semantic conditionF(1,29) = 12.80p < .01, MSE = 0.001, corresponding to a
positive S—R-based semantic priming effectvbE 2.1 % 6D = 3.2 %),t(29) =
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3.58,p =.001,d; = 0.65. Neither the main effect of evaluative ctiodi, F(1,29)
=1.12,p=.30,MSE= 0.001, nor the interaction reached significafcs,1.

Experiment 2b. The average error rate across participants was¥b.4
Preliminary item analyses showed that the negaivenal word Aasgeier(in
English, vulture) led to outlier values in mean error rate as vaslimean RTSs.
Moreover, some participants reported difficultiés unequivocally categorizing
the word Aasgeieras an animal, as it is also used for a person figuaative
manner. Therefore, | discarded all trials with thyetAasgeief* Mean RTs were
derived from correct responses, and RTs shorter 208 ms or longer than 1,500
ms were discarded (0.4 % of trials). Mean RTs andreates for all conditions
are shown in Table 3.

TABLE 3.

Mean RTs (in ms) as a Function of Semantic Condaiod Evaluative Condition (Errors in % in

Parentheses); Priming Effects for RTs (in ms; Stéadabrrors in Brackets) (Experiment 2b)

Valence
S-S-based Evaluative
Congruent Incongruent o
Priming effect

Semantic
Compatible 564 (3.9) 569 (4.0) 6 [6]
Incompatible 589 (6.9) 578 (6.6) -11* [5]
S—R-based Semantic

26*** [6] 9 [6]

Priming effect

Note: Priming scores (evaluative and semantic) are tskdl by subtracting mean RTs for
congruent/compatible priming from mean RTs for imgpauent/incompatible priming. Slight
inconsistencies between the left and the right pfattie table are due to rounding.

*p<.05, * p<.001

A 2 (semantic condition: compatible vs. incompajbk 2 (evaluative
condition: congruent vs. incongruent) ANOVA on Rjislded a significant main
effect of semantic conditior(1,33) = 17.05p < .001,MSE = 591, but no main
effect of evaluative conditionF < 1. Most important, the interaction was
significant as wellF(1,33) = 4.87p < .05,MSE = 520. As hypothesized, the S—

* Including the trials with the targéasgeieressentially yielded the same
effects in all analyses.
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R-based semantic priming effect was significanttie case of evaluative
congruencyM = 26 ms §D= 34 ms)1(33) = 4.40p < .001,d, = 0.76, but failed

to reach significance in the case of evaluativemgtuencyM = 9 ms §D = 32
ms); t(33) = 1.55,p = .13,d; = 0.26. Given semantic incompatibility, | found a

significant negatively signed S—S-based evalugirmming effect ofM = -11 ms
(SD= 26 ms)1(33) = -2.50p < .05,d; = -0.43. Given semantic compatibility, the

S—S-based evaluative priming effect was positiggyied but non-significaniy
=6 ms 6D=33 ms)t(33) = 1.04p = .30,d, = 0.18.

An analogous ANOVA on error rates yielded a sigmifit main effect of
semantic conditioni-(1,33) = 19.35p < .001,MSE = 0.001, corresponding to a
positive S—R-based semantic priming effectvbE 2.8 % ED = 3.6 %),1(33) =
4.40,p < .001,d; = 0.75. Neither the main effect of evaluative ctiodi nor the

interaction reached significance, béth < 1.

2.2.3 Discussion

The results from the semantic categorization tasgk pictures and words
as prime and target stimuli confirm my theoreticationale. The significant
interaction between semantic and evaluative fadersonstrates the dependence
of the S—R-based semantic priming effect on théueti@e congruency between
prime and target: Only if prime and target had slaene valence was there a
significant S—R-based semantic priming effect. Huiggests that given evaluative
congruency, the target helps maintain the primevaon. If the prime is
associated with the same response as the targetreponse is (relatively)
facilitated; if the prime is associated with themgmeting response, the response is
(relatively) delayed. However, if prime and targeé evaluatively incongruent,
the S—R-based semantic priming effect breaks daumpposedly because the
activation of the prime is too weak to trigger tt@responding response. Note
that in case of evaluative incongruency, the targay even have inhibited the
prime activation. As | did not include neutral pasj | am not able to test whether
maintained prime activation given evaluative comegy, suppressed prime
activation given evaluative incongruency or botlsed the larger impact of
evaluatively congruent compared with incongrueimhps on the target response.

The fact that such a reliable effect like the S-aRdu priming effect (see Banaiji
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& Hardin, 1996; Klauer & Musch, 2002; 2003; Klinget al., 2000) depended on
the evaluative congruency between prime and taimgphtates the prioritized
processing of the evaluative dimension.

Regarding the S-S-based evaluative priming effesemantic
incompatibility led to a significant reduction amdversion of the effect as
compared with semantic compatibility. Admittedlyhet pattern of S—S-based
evaluative priming effects was more convincing ixp&riment 2b than in
Experiment 2a. (I will discuss this point latem) Experiment 2b, incompatible
prime-target pairs led to a significant negativelgned S—-S-based evaluative
priming effect. This suggests that the responsdlicborwas prolonged given
evaluative congruency or that it was resolved ma@adily given evaluative
incongruency. In contrast, if prime and target wassociated with the same
categorization response, the prime had no distrgetifluence, independently of
evaluative congruency or incongruency. Therefore, $+S-based evaluative
priming effect emerged for compatible prime-tangaits.

In Experiment 2a, the S—S-based evaluative prireffect given semantic
incompatibility was only negatively signed but &illto reach the conventional
level of significance. However, the significargduction in the incompatible
condition (compared to the compatible one) is tlewemmportant point here, for
the following reason: Note that, even if there was significant S—S-based
evaluative priming effect in the compatible conatiti the effect was positively
signed in both experiments. If this positively sdneffect is due to residual
target-encoding facilitation by an evaluatively gaoment prime (despite its
presentation after target onset), this facilitatieffect might exist in the
incompatible condition as well, hence minimizing thegatively signed S-S-
based evaluative priming effect due to prime maiatee and response conflict.
The remaining question is why residual target-emgpdacilitation was more
pronounced in Experiment 2a than in ExperimentPissibly, prime pictures are
associated with a larger target-encoding facibtatithan prime words; a
consideration that is in line with the findings@ruyt and colleagues (2002), as |
discussed in Section 1.3.2.

Both S—R-based semantic and S—S-based evaluatineingr effects

support the assumption that an evaluatively congrterget helps maintain the
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prime activation, which in turn may yield a prol@ugresponse conflict if prime
and target are associated with competing responses.

Despite the replicated finding of a significanteirgction of evaluative
congruency and semantic compatibility in the S—Sedaevaluative priming
variant with the semantic categorization task,dbgnitive processes accountable
for this interaction are still unknown. Since beioaal measures like RTs and
errors just indicate the end product of all cogeitprocesses until response (Luck,
2005), an additional measurement is necessary ghatides rather on-line
information about the cognitive processing of priraed target during the
evaluative priming task. Thus, in Experiment 3dlieated Experiment 2b with an
additional recording of the temporally fine-grainetectrical brain activity that is
evidenced by the electroencephalogram (EEG). WithenEEG, | was interested
in the ERP reflecting the voltage deflections & related to external or internal
events.
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3 Electrophysiological corroboration

The crux of behavioral measures is that they atesufficiently suited to
gather the cognitive processes underlying experiah@ffects, as they reflect the
end product of all processes preceding the resperseution. In contrast, the
EEG provides continuous information about neuralcpssing with a highly
temporal resolution and represents, thereby, anfulusand informative
measurement in combination with the behavioral .dtdhin the EEG, the ERP
can be extracted which depicts the electrical baativity that is correlated with
external or internal events. Since several ERP oompts (positive and negative
voltage deflections) have been associated withifspanformation-processing
operations (see, e.g., Luck, 2005; Rugg & Cole85)19 was able to derive clear
hypotheses with regard to the ERP components exgh@ctExperiment 3. Before
| describe Experiment 3, | briefly outline the ER&hnique and the ERP

components that were of primary interest for myppose.

3.1 The event-related potential (ERP) technique and relvant

components

The ERP reflects the electrical brain activity witlthe continuous and
spontaneous EEG that is associated with the cegnitiocesses in relation to an
external (e.g., the stimulus onset in an experijnentinternal event (e.g., the
semantic stimulus processing). The primary advantdghe ERP technique over
behavioral measures and other neurocognitive methedy., the functional
magnetic resonance imaging [fMRI]) is its tempaesolution. The ERP provides
a temporally precise stream of neural activity #et be used to make inferences
about the cognitive processes involved in a tasle ERP consists of a sequence
of components that are characterized accordinghéa polarity, timing, scalp
distribution, responsiveness to experimental véegbas well as assumed neural
generators (see Donchin, Ritter, McCallum, 1978,bi&d, Gratton, &
Federmeier, 2007). For my purpose, three ERP coemisn namely, the N2
component, the P3 component, and the lateralizsdimess potential (LRP), were

of particular interest. In the following, | will lafly characterize these



61

components. On the basis of their empirical evideaad their interpretation with
cognitive processes, | will derive the hypothesesixperiment 3.

3.1.1 The N2 component

The N2 component reflects a negative deflection #neses around 200-
500 ms after stimulus onset with a maximum oventfsecentral locations (see
Folstein & van Petten, 2008). It has typically beassociated with conflict
detected and monitored by the anterior cingulatéeegde.g., van Veen & Carter,
2002a) and has been reported in different cogngaradigms (see Folstein & van
Petten, 2008 for a review). For example, N2 amgétudifferences were
associated with the flanker effect in the flankargaigm (e.g., Kopp, Rist, &
Mattler, 1996; van Veen & Carter, 2002b) and thaleative priming effect in the
evaluation task (see Bartholow et al., 2009; Zh&agyson, Guo, & Jiang, 2006).
As the N2 component is sensitive for response minfb—R-based evaluative
priming effects in N2 amplitudes corroborate thgpanse explanation account of
S—R-based evaluative priming, as proposed by diffeauthors (see De Houwer
et al., 2002; Klauer et al., 1997; Rothermund & Wieam, 1998; Wentura, 1999;
2000).

In Experiment 3 (i.e., the replication of ExperihePb), N2 mean
amplitudes were expected to reflect semantic categgon conflicts, evidenced
in S—R-based semantic priming effects—Asccording to the claim by the three-
process model and in line with the results in Ekpent 2—the S—R-based
semantic priming effect was predicted to dependewaluative congruency, |
hypothesized a significant interaction of semawtienpatibility and evaluative
congruency in N2 mean amplitudes. That is, in #eaf evaluative congruency
a significant S—R-based semantic priming effecuharise that should decrease

to a null effect given evaluative incongruency.

3.1.2 The P3 component

The P3 componentsupposedly generated by the locus-coeruleus
norepinephrine  (LC-NE; see Nieuwenhuis, Aston-Jpne& Cohen,
2005)—represents a positive deflection around 300-600aftes stimulus onset
that arises maximally over parietocentral locatigese Donchin et al., 1978;
Picton, 1992; Pritchard, 1981). The P3 componerst b@en associated with
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different cognitive processes (see, e.g., Duncémsln & Donchin, 1982,
Picton, 1992). Of relevance for the present purgesthe finding that the P3
latency has been shown to be sensitive for thateféquired by categorization
responses (see, e.g., Kutas, McCarthy, & Donct8id71Liu, Xin, Jin, Hu, & Li,
2010; Magliero, Bashore, Coles, & Donchin, 1984;0ddhy & Donchin, 1981).
The P3 latency typically increases when stimuluggarization becomes more
difficult. In the flanker task, for example, sloweB latencies have been reported
in the incompatible compared with the compatibladiton (see Coles, Gratton,
Bashore, Eriksen, & Donchin, 1985; Gehring, GrattGoles, & Donchin, 1992;
Smid, Mulder, & Mulder, 1990).

Thus, in Experiment 3, | expected slower P3 petdaldes given semantic
incompatibility than compatibility. As-considering the rationale of the three-
process modetonly an evaluatively congruent prime should bevattid enough
(due to prime maintenance) to have the potentialnterfere in the target
categorization, thereby vyielding categorizationilfition or conflict, | predicted
a significant interaction of semantic compatibilapd evaluative congruency in

P3 peak latencies.

3.1.3 The lateralized-readiness potential (LRP)

The LRP represents the lateralized part of theinead potential (see
Vaughan Jr., Costa, & Ritter, 1968) and is at Ipastly generated in the primary
motor cortex (see Coles, 1989; Miller & Hackley929. The LRP is seen as an
index of selective response preparation (e.g., $ol989; Gratton, Coles,
Sirevaag, Eriksen, & Donchin, 1988; Miller & Hackle1992) and arises
maximally over central scalp locations contraldteyahe hand that is responsible
for the movement (thereby reflecting the contrakdterganization of the motor
cortex; see Brunia, 1988). The LRP onset indictitesbeginning of side-specific
response preparation (e.g., Coles, 1989). Typictiy LRP has been determined
at locations near the electrode positions C3 anca€4hese locations are assumed
to capture the activation of the motor cortex (Beeer, 1998; Sommer, Leuthold,
& Ulrich, 1994). Among others, several studies réga LRP effects in the
flanker task with larger negativities (e.g., Kogpist, & Mattler, 1996; Kopp,
Mattler, Goertz, & Rist, 1996) or shorter latenci@gsg., Carrillo-de-la-Pefia,
Lastra-Barreira, & Galdo-Alvarez, 2006) in the respe-compatible compared
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with the incompatible condition. Recently, evaluatipriming effects in the
evaluation task have been found in LRP onset |laenwith shorter latencies
given evaluative congruency compared with incongeye(Eder et al., 2011).
Thus, LRP onset occurs earlier when prime and tagljgt the same compared
with the opposite response.

In Experiment 3, LRP onset latencies were analywdtth regard to
categorization facilitation or conflict, respectiyebetween prime and target. |
expected faster onset latencies in the case of rdeEm@ompatibility compared
with incompatibility, resulting in a positive S—Rxfed semantic priming effect. In
alignment with the results in Experiment 2a/b andlagous to the hypotheses for
the N2 component, this priming effect was expeddlepend on evaluative

congruency.

3.2 ERP correlates of evaluative priming in the semanti

categorization task (Experiment 3)

In Experiment 3, | replicated Experiment 2b withadditional analysis of
ERP correlates. Up to now, ERP correlates of the-lsased evaluative priming
effect were not yet reported; therefore, the puepos this experiment was to
search for ERP correlates of S—-S-based evaluativeing in an explorative
manner. N2 mean amplitudes and LRP onset latem@es analyzed with respect
to semantic compatibility between prime and targgt the semantically
incompatible condition was associated with categion conflict, while the
compatible condition was associated with categtamafacilitation, positive S—
R-based semantic priming effects were expected nmerge in N2 mean
amplitudes and LRP onset latencies. On the analbdiye results in Experiment
2a/b, this effect should depend on evaluative aogney, yielding a significant
interaction of semantic compatibility and evaluaticongruency. P3 peak
latencies were analyzed in regard to the effortired for target categorization.
This categorization effort was expected to be mrlced by an interaction of
semantic compatibility and evaluative congruendyud;, a significant interaction
of the semantic and evaluative factors was predidier the three ERP
components as well as for mean RTs (thereby replgathe results from
Experiment 2a/b). This interaction should resuliSiHR-based semantic priming
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effects that were moderated by the evaluative daen and S-S-based
evaluative priming effects that were moderatedigydemantic dimension.

3.2.1 Method

Participants. 30 participants (15 women, 15 men) completed the
experiment. Their median age was 25 years (rang® ft9 to 32 years). 26
participants were right-handed and four participantre left-handed. None of
them reported any neurological impairment.

Design, Materials, ProcedureDesign, materials, and procedure were the
same as in Experiment 2b with the following excampét As the ERP measure
requires a larger amount of trials per conditidre humber of stimuli used as
primes and targets was increased from ten to fifeemplar names per category
in order to avoid an increase of stimulus repeatgicA list of stimuli can be found
in Appendix B. Mean valences—as rated on a scate ft to 9 by the participants
after the experiment—wend = 7.57 SD = 0.73) andM = 6.76 SD = 0.75) for
positive person and animal words, respectively, dnd 2.69 6D = 1.11) andV
= 3.47 6D = 1.18) for negative person and animal words, eesygely. Ratings
for positive and negative words differed signifidgnt(14) = 24.43p < .001 for
person and(14) = 17.45,p < .001 for animal words. The sets of person and
animal words did not differ with regard to meanerale,t(29) = 0.07,p = .95.
Word length was balanced as closely as possiblewAtds were written in
capital letters (black 18-point Courier New font).

Participants were individually tested in an eleatily shielded and sound-
attenuated chamber. They were seated in front @’a LCD monitor in a
viewing distance of approximately 0.8 m. Insteadhs fixation period that was
applied in all other experiments reported in thissis, the fixation cross appeared
at the beginning of each trial for a jittered timeerval (i.e., 250 ms, 500 ms, or
750 ms). Similarly, the intertrial interval wadgited (i.e., 1,250 ms, 1,500 ms, or
1,750 ms). The learning phase comprised 60 trirala random sequence with
each word displaying once. If more than 15 errarsuaed, the whole learning
phase was repeated. In the evaluative priming ®ath word was presented in
each condition once as target and once as priraeisththe whole task comprised
240 trials. After every 60 trials, the participantsre required to take a rest period
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and to continue the task in a self-paced mannewdré-up trials (i.e., four trials
per condition) preceded the experimental trials.

EEG Recording and AnalysesEEG signals were continuously recorded
from 60 Ag/AgCI active scalp electrodes mounted ipreconfigured elastic cap
(Brain Products) and labeled according to the addn 10-20 system
(Sharbrough, Chatrian, Lesser, Luders, Nuwer, &dric1991). Signals were
referenced on-line to the left-mastoid electrodee €lectrode at position Fpl and
an electrode placed below the left eye monitoredios eye movements.
Electrodes placed at the outer canthi of the eyemsored horizontal eye
movements. All channels were amplified with Braindr@C amplifiers (Brain
Products). EEG signals were sampled at a rate @fFe0and on-line band-pass
filtered (0.1-250 Hz). Impedances for all electraeere kept below 20 kOhm (a
value that corresponds ¢gmod levelaccording to the default setup of the actiCAP
Control Software, Brain Products). Data were reedravith the BrainVision
Recorder (Brain Products) and offline data processias performed with the
Brain Vision Analyzer 2.0.1 (Brain Products). Electes were re-referenced off-
line to averaged mastoids. Data were filtered io#-lwith a low-pass filter of 40
Hz (slope 24 dB) and eye movements were correcgaguthe independent
components analysis. After forming individual eppaf 1700 ms (including a
baseline of 200 ms before target onset), epochscetitaining artifacts in any
EEG channel (i.e., maximum amplitude in the recgmydepoch + 200uV;
maximum difference between two successive samgloigts 0.5uV; maximum
difference 150uV in successive intervals of 200 ms; lowest alloveadivity-
change 50uV in successive intervals of 100 ms) were rejectedta were
baseline-corrected with respect to the time intefkam 200 ms before target
onset to target onset. For each participant, ER#e averaged for each condition
and each response key. Grand average ERPs foceadhion were computed by
averaging the ERPs across participants and resjenyse

Based on visual inspection, the N2 occurred intithhe window from 300
to 380 ms after target onset at midline electrdotas frontal to parietal positions.
The N2 was quantified as the mean amplitude irtithe interval from 300 to 380
ms posttarget onset. Based on topographic voltagibditions, the priming
effects in N2 mean amplitudes were determined @tGRz electrode. Based on

visual inspection, the P3 arised in the time windoam 380 to 680 ms after
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target onset and was largest at centro-parietapandtal electrodes (particularly,
at the Pz electrode). P3 latency was defined agirtie interval between target
onset and the time point of maximal positivity be tPz electrode in a search
window from 380 to 680 ms posttarget onset, usimgraputerized peak-picking
procedure. Major statistical analyses on N2 mearplimdes and P3 peak
latencies comprised % 2 ANOVAs involving the within-subjects factors
semantic condition (compatible vs. incompatible)d aavaluative condition
(congruent vs. incongruent).

| determined the LRP at the C3 and C4 electrodes, (8.9., Smulders,
Kok, Kenemans, & Bashore, 1995) and applied theaaymeg method introduced
by Coles (1989). For each participant and each itond ERP activation at the
ipsilateral side in regard to the correct respomsed (i.e., activation at the C3
electrode for trials requiring left-hand responaied activation at the C4 electrode
for trials requiring right-hand responses) was sadiéd from ERP activation at
the respective contralateral side (i.e., activaabrihe C4 electrode for required
left-hand responses and activation at the C3 el@etfor required right-hand
responses). The resulting differences were averagedss hands in order to
eliminate any influence of the response side asgamrse-unspecific activation
(see Coles, 1989). Grand average LRPs for eachitmmndvere obtained by
averaging the LRP waveforms across participantanGaverage LRPs were low-
pass filtered at 17 Hz (24 dB/octave). To deterniuif¥® onset latencies and
estimate LRP onset latency differences, the metlsmdmmended by Miller,
Patterson, and Ulrich (1998) was applied. In trendraverage LRPs, | specified
the time point at which 50 % of the maximal neg&tiwas reached, using a
computerized peak-picking procedure. The time painwvhich 50 % of the peak
amplitude was first exceeded and the immediatebcguling time point were

interpolated. This value was taken as LRP onset latency. S-sRebaemantic as

®> The exact formula for the LRP onset latency ednia according to
Miller and colleagues (1998):

C— Vi
L=t_q4+ (t;-ti_1) X
L l l vi _ vi—l

Note:cis the 50 % LRP peak amplitudeis the first time point exceeding
the 50 % peak amplitude,is the LRP amplitude at this time point, andandv;.;
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well as S-S-based evaluative priming effects wateuwtated by subtracting the
respective LRP onset latencies. Standard errorsl®Ethe priming effects were
estimated applying the jackknife-based proceduze {diller et al., 1998). Here,
30 different grand average LRPs for each conditigne calculated by omitting
the data of a different participant from each gramdrage. With this procedure,
subsets of the total sample instead of individedhdets are compared, increasing
the signal-to-noise ratio (Miller et al., 1998).€Thvalue of every priming effect
in LRP onset latencies was calculated as the quotd the onset latency
difference (based on the grand average LRPs) andepective SEM (based on
the jackknifed LRPS).

In some previous studies, the LRP has also bees-lboked to the
response (e.g., Eder et al.,, 2011). The resporgedoLRP informs about the
duration of thgoure motoric response process (i.e., the process BREr onset),
while the stimulus-locked LRP indicates the dumatad the cognitive processes
before LRP onset (e.g., Leuthold, Sommer, & Ulrid996). Since in the
evaluative priming task, the required motoric resas did not vary with the
evaluative or semantic factors, bunhdependent from the experimental
condition—all responses were given via key presses, | dicerpéct any priming
effects in the response-locked LRPs and constraihedLRP analysis on the

stimulus-locked LRPs.

3.2.2 Results

Behavioral data. The average error rate across participants wa$/@.7
Mean RTs were derived from correct responses. Eurtore, trials with RTs that
were 1.5 interquartile ranges below the first oowb the third quartile with
respect to the individual distribution (see Tuk&977), were shorter than 200 ms
or longer than 1,500 ms were discarded (1.7 % iafs)r Mean RTs and error
rates for all conditions are shown in Table 4.

A 2 (semantic condition: compatible vs. incompabk 2 (evaluative
condition: congruent vs. incongruent) ANOVA on Rjislded a significant main
effect of semantic conditior(1,29) = 19.77p < .001,MSE = 329, but no main

effect of evaluative conditionk < 0.01. Although the interaction missed the

are the immediately preceding time point and theesponding LRP amplitude,
respectively.
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conventional level of significanc&(1,29) = 2.15p = .08 (one-tailed) MSE =
359—as hypothesizedthe S—R-based semantic priming effect was sigmiftiga
positive given evaluative congruendy,= 20 ms §D = 18 ms)t(29) = 5.89p <
.001,d, = 1.07, but was not significant given evaluativeongruencyM = 10 ms
(SD=32ms)t(29) = 1.64p = .11,d, = 0.30. Both S—-S-based evaluative priming
effects pointed to the expected direction but thitbe conventional level of
significance: the effect was positively signed giwemantic compatibilityyl = 5
ms SD = 26 ms),t(29) = 1.12,p = .27,d, = 0.20, and negatively signed given
semantic incompatibilityM = -5 ms 6D = 22 ms)t(29) = -1.23p = .23,d, = -
0.22.

An analogous ANOVA on error rates yielded a siguifit main effect of
semantic conditiork(1,29) = 5.51p < .05,MSE= 0.001, which corresponded to
a positive S—R-based semantic priming effed¥iof 1.7 % €D = 3.9 %),t(29) =
2.35,p < .05,d;, = 0.43. Neither the main effect of evaluative ctiodi, F(1,29) =

1.75,p = .20,MSE= 0, nor the interaction reached significarfee; 1.

TABLE 4.

Mean RTs (in ms) as a Function of Semantic Condaiod Evaluative Condition (Errors in % in

Parentheses); Priming Effects for RTs (in ms; Séadatrrors in Brackets) (Experiment 3)

Valence
S—-S-based Evaluative
Congruent Incongruent o
Priming Effect

Semantic
Compatible 630 (2.6) 635 (3.3) 5 [5]
Incompatible 650 (4.5) 645 (4.7) -5 [4]
S—R-based Semantic

20%** [3] 10 [6]

Priming Effect

Note: Priming scores (evaluative and semantic) are tskd by subtracting mean RTs for
congruent/compatible priming from mean RTs for mpauent/incompatible priming.
** n<.001

® Note: given the specific prediction and the egiginee of arF-test with
one numerator df to a two-taildeest, an one-tailed test is allowed even Fer
tests (see, e.g., Maxwell & Delaney, 1990).
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ERP data. After the exclusion of trials due to artifact retjen and due to
the application of the same exclusion criteriagdiad to the behavioral data, the
mean numbers of included trials weké = 89.7 % ED = 5.9 %) in the
semantically compatible and evaluatively congruwsmidition,M = 88.5 % ED =
5.4 %) in the compatible and incongruent conditidns 87.5 % ED = 6.2 %) in
the incompatible and congruent condition, &hd= 85.6 % ED = 5.1 %) in the
incompatible and incongruent condition. In a 2 (aetit condition) x 2
(evaluative condition) ANOVA on the numbers of datrials, the main effect of
semantic conditionF(1,29) = 9.28,p < .01, as well as the main effect of
evaluative conditionk(1,29) = 6.22p < .05, reached significance. The interaction
was not significantF < 1. Both main effects resulted from more errors in
semantically incompatible than compatible condgiceind more errors in the case
of evaluative incongruency compared with congrugisey Table 4). Importantly,
the differently large number of excluded trialstie experimental conditions did
not occur due to differences in the amount of actf. The event-related
potentials at midline electrodes are shown in Fagir

N2 mean amplitudes.N2 mean amplitudes at the CPz electrode for all
conditions are shown in Table 5. A 2 (semantic @ compatible vs.
incompatible)x 2 (evaluative condition: congruent vs. incongriiégkifiOVA on
N2 mean amplitudes yielded no significant main &ffe(1,29) = 1.67p = .21,
MSE= 3.31, for the factor semantic condition aRd; 1, for the factor evaluative
condition, respectively. Due to outliers in thenpng effects, | analyzed the
interaction effect and the priming effects in Wion rank tests. The interaction
reached significanc& = -1.62,p = .05 (one-tailed). In simple effect tests, the S—
R-based semantic priming effect was significantBgative given evaluative
congruencyM = -0.86 puVv D= 2.72 uV),Z = -2.07,p < .05,¢ = 0.38, but did
not emerge given incongruenady,= 0 pV,Z = -0.03,p = .98,¢ = 0. Both S-S-
based evaluative priming effects missed the comweait level of significanceyl
= -0.60 pVv 6D = 2.04 pV),Z = -1.47,p = .14,¢ = 0.27 in case of semantic
compatibility, andM = 0.26 pVv €D = 2.27 pV),Z = -0.73,p = .47,9 = 0.13 in
case ofincompatibility. Difference waveforms at the CPeatode reflecting the
S—R-based semantic priming effects are shown iarEig. Figure 5 displays the

corresponding topographic voltage distributions.
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FIGURE 3.

Grand average ERP waveforms at midline electroda® firontal to parietal positions for all

experimental conditions (Experiment 3).

Note: black lines = semantically compatible andlestively congruent, red lines = semantically
compatible and evaluatively incongruent, blue liresemantically incompatible and evaluatively
congruent, and green lines = semantically incorbfgmtind evaluatively incongruent.

The electrode positions at which the N2 componernt the P3 component, respectively, were

analyzed are indicated by arrows.
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TABLE 5.
N2 mean amplitudes (in pV) of the grand average €RiPthe CPz electrode within the time

interval 300 — 380 ms posttarget onset as a Functth Semantic Condition and Evaluative
Condition (Standard deviations in Parentheses);ning Effects (in pV; Standard errors in

Brackets) (Experiment 3)

Valence
S-S-based Evaluative
Congruent Incongruent o
Priming Effect

Semantic

Compatible 3.68 (4.40) 3.08 (5.18) -0.60 [0.37]
Incompatible 2.82 (4.89) 3.08 (4.65) 0.26 [0.42]
S—R-based Semantic

-0.86* [0.50] 0.00 [0.39]

Priming Effect

Note: Priming scores (evaluative and semantic) are tatked by subtracting mean amplitudes for
congruent/compatible priming from mean amplitudesificongruent/incompatible priming.
*p<.05

P3 peak latenciesP3 peak latencies at the Pz electrode for all itiong
are shown in Table 6. A 2 (semantic condition: catifgbe vs. incompatibleX 2
(evaluative condition: congruent vs. incongruenN@VA on P3 peak latencies
yielded no significant main effect, either for #aetor semantic conditiork; < 1,
or the factor evaluative conditiof(1,29) = 2.28p = .14, MSE= 2312. Due to
outliers in the priming effects, | again analyzéw tinteraction effect and the
priming effects in Wilcoxon rank tests. The intdra reached significancé, = -
1.64,p = .05 (one-tailed). Both S—R-based semantic pgneffects were not
significant, M = 10 ms §D = 63 ms),Z = -0.98,p = .33, ¢ = 0.18, given
evaluative congruency, arid = -18 ms §D = 60 ms),Z = -1.86,p = .06,¢ =
0.34, given incongruency. The S-S-based evaluapvening effect was
significantly negative in case of semantic incoriplitty, M = -27 ms §D = 74
ms),Z = -2.10,p < .05,¢ = 0.38, while it did not significantly differ frormero in
case of compatibility =1 ms §D=64 ms)Z =-0.22,p = .83,¢ = 0.04.
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FIGURE 4.
Mean ERP difference waveforms at the CPz electreflecting the S—R-based semantic priming
effect given evaluative congruency (black line) ambngruency (red line); N2 time interval (i.e.,

300-380 ms after target onset) coloured blue.

FIGURE 5.
Topographic voltage maps of mean ERP differenceefeains reflecting the S—R-based semantic
priming effect given evaluative congruency (lefidancongruency (right) in the N2 time interval

(i.e., 300-380 ms after target onset).
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TABLE 6.

P3 peak latencies (in ms) of the grand average E&RRBe Pz electrode within the time interval
380 — 680 ms posttarget onset as a Function of 8&maondition and Evaluative condition
(Standard deviations in Parentheses); Priming Hffein ms; Standard errors in Brackets)

(Experiment 3)

Valence
S-S-based Evaluative
Congruent Incongruent o

Priming Effect
Semantic
Compatible 516 (60) 517 (63) 1[12]
Incompatible 526 (68) 499 (61) -27*[13]
S—R-based Semantic

10[12] -18 [11]

Priming Effect

Note: Priming scores (evaluative and semantic) are @k by subtracting mean latencies for
congruent/compatible priming from mean latenciesrioongruent/incompatible priming.
*p<.05

LRP onset latenciesThe LRP waveforms for all conditions are shown in
Figure 6 and mean LRP onset latencies are showabie 7. The priming effects
pointed to the expected directions, even though Wexe not significant in simple
effect tests. The S—R-based semantic priming effes positively signed given
evaluative congruencyyl = 16 ms SEM= 28 ms)t < 1, while it was negatively
signed given incongruenci = -30 ms SEM = 16 ms),t(29) = -1.88,p > .05.
The S-S-based evaluative priming effect was paditivsigned in case of
semantic compatibilityM = 37 ms §EM = 30 ms),t(29) = 1.23,p > .05, and
negatively signed in case of incompatibility, = -10 ms SEM= 12 ms),t < 1.
The interaction of semantic and evaluative facfared to be significant in a
pairedt-test,t(29) = 1.42p > .05.
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FIGURE 6.

Grand average LRP waveforms at the C3 and C4 etidrfor the experimental conditions.

Note: black lines = semantically compatible andlestively congruent, red lines = semantically
compatible and evaluatively incongruent, blue liresemantically incompatible and evaluatively

congruent, and green lines = semantically incorbf@mtind evaluatively incongruent.

TABLE 7.

50%-peak latencies (in ms) of the grand average BRR Function of Semantic condition and

Evaluative condition; Priming Effects (in ms; Standi errors in Brackets) (Experiment 3)

Valence
S-S-based Evaluative
Congruent Incongruent o
Priming Effect

Semantic

Compatible 361 398 37 [30]
Incompatible 378 368 -10[12]
S—R-based Semantic

16 [28] -30 [16]

Priming Effect

Note: Priming scores (evaluative and semantic) are &kt by subtracting mean latencies for
congruent/compatible priming from mean latencies ifcongruent/incompatible priming (see
Methods for further description). Slight inconsisties between the left and the right part of the

table are due to rounding.
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3.2.3 Discussion

The priming effects in mean RTs replicated theifigd in the previous
experiments; even though, | have to admit thairitexaction of the semantic and
evaluative factors missed the conventional levekighificance. However, the
dependence of the S—R-based semantic priming effeetvaluative congruency,
which was evidenced by a significant effect in cakevaluative congruency but
no effect in case of incongruency, implicates tally an evaluatively congruent
prime was activated enough to interfere with thrggairesponse to an observable
extent. Similarly, the semantic factor influencdtk tsign of the S-S-based
evaluative priming effect, yielding a negativelygrsed effect given semantic
incompatibility which, however, did not significandiffer from zero. The reason
for this non-significance might be thatlespite the negative SGAan
evaluatively congruent prime still facilitated tetgencoding, reducing the
negative effect due to prime maintenance and respoompetition. Even more
corroborated is the assumption of a residual teegebding facilitation by the
positively signed S-S-based evaluative priming affen case of semantic
compatibility.

In the ERP components, the interaction of the séimamd evaluative
factors tended to the expected direction, as \aeltl reached significance in N2
mean amplitudes and P3 peak latencies. The S—Rktsaseantic priming effect
in N2 mean amplitudes equaled the effect in mears: R3iven evaluative
congruency, larger N2 mean amplitudes arised ia ohsemantic incompatibility
as compared to compatibility. In contrast, if prilwed target were evaluatively
incongruent, the S—R-based semantic priming effetiot differ from zero. As
the N2 component has typically been associated wihflict detection or
cognitive control (see Folstein & van Petten, 2008, Veen & Carter, 2002a),
the significant influence of evaluative congruermy the S—R-based semantic
priming effect corroborates the assumption thatghme’s potential to conflict
with the target response depended on its evaluabwgruency with the target.
N2 mean amplitudes did not significantly differ itregard to evaluative
congruency or incongruency, Yyielding no significaBtS-based evaluative

priming effects.
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In P3 peak latencies, the significance patterrhefdingle priming effects
differed from the pattern in mean RTs and N2 meapliéudes. While the S—R-
based semantic priming effects only numerically nped to the expected
directions, the negatively signed S—S-based evatgiriming effect given
semantic incompatibility reached the conventioeakl of significance. That is, if
prime and target competed for response resour8gse&k latencies were delayed
in case of evaluative congruency as compared tongrtiency. This latency
difference can be interpreted in the way that eatale congruency increased the
effort required for the response conflict resolation case of semantic
incompatibility (Kutas, et al., 1977; Liu et al.070; Magliero et al., 1984;
McCarthy & Donchin, 1981). The reason for the d#éf& significance pattern of
the priming effects in P3 peak latencies compaoeithé priming effects in mean
RTs and N2 mean amplitudes might lie in the maifeatf of semantic
compatibility in P3 peak latencies: P3 peak latesiavere delayed in the case of
semantic compatibility as compared to incompatipilSince the task required a
semantic categorization of the target, participantght have tried to separate
prime and target information in order to avoid eamibn. Semantic compatibility
might have hampered this separation, whereby tfugtéd categorize the target
increased. | have to admit that this post-hoc pration is highly speculative
and does not conclusively explain why the mainatftd semantic compatibility
emerged in P3 peak latencies only, but not in ni€Bm and N2 mean amplitudes.
As—so as | know-this experiment was the first study examining ERPan S—
S-based evaluative priming paradigm, the intergimtaof the single ERP
components is at the very beginning and furtheeaesh is essentially necessary
to gain more knowledge about the ERP correlatesS-eB-based evaluative
priming. The priming effects in LRP onset latencaéso tended to the expected
directions and resembled the priming effects in mBJs. Yet, the S—R-based
semantic priming effect was not just reduced ireaafsevaluative incongruency,
but it was even negatively signed. Due to the failof significance, however, |
refrain from interpreting the pattern of primindegdts in LRP onset latencies.

It might surprise that | did not find any primindfexts in the N400
component. Since effects in the N400 component Iygieally been reported in
semantic priming studies with larger amplitudes @mrelated compared with

related prime-target pairs (e.g., Anderson & Holboit995; Deacon et al., 1998;
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Deacon, Hewitt, Yang, & Nagata, 2000; see Kutas & \Petten, 1988 for a
review) or in evaluative priming experiments witlarder amplitudes for
incongruent in comparison with congruent prime-¢argairs (e.g., Eder et al.,
2011; Morris, Squires, Taber, & Lodge, 2003; Zhahg,Gold, & Jiang, 2010;
Zhang et al., 2006). In line with the spreadingvation explanation of priming
effects, the N400 component has been associated th#é mechanism of
facilitated target encoding due to the activatiba oelated/congruent prime (e.g.,
Deacon et al., 2000; Franklin, Dien, Neely, Hub&rWaterson, 2007) or the
integration of semantic information in a given @it(e.g., Brown & Hagoort,
1993; Brown, Hagoort, & Chwilla, 2000). As | apglia negative SOA-procedure
with the aim to minimize the process of target-@hicg facilitation, | did not
predict any priming effects in the N400 component.

Generally, the effects in N2 mean amplitudes, Rk patencies, as well as
LRP onset latencies resembled the pattern of pgreffects in mean RTs. Thus,
the ERP data provided a more fine-grained measureroé the cognitive
processes involved in this particular S—S-baseduatrae priming design with a
negative SOA. While the effects in N2 mean ampégiguggest that conflict
detection and cognitive control were influenced @y interaction of semantic
compatibility and evaluative congruency, the eBedh P3 peak latencies
corroborate the assumption that evaluative congmnuérfluenced the amount of
categorization effort which was necessary for sdimdarget categorization. The
pattern of effects in LRP onset latencies implidhtg an interaction of semantic
compatibility and evaluative congruency influendkd prime’s influence on the
target response preparation. When prime and target associated with different
key presses (as they belonged to opposite sentwatégories), the target response
preparation was expected to be hampered. This,ewdepended on evaluative
congruency between prime and target.

The experiments, reported so far, provided behavioand
electrophysiological evidence for the idea thatleas@ve congruency of prime
and target is not associated with facilitated taegeoding only, but may maintain
the prime activation as well. This latter componehtthe mutual facilitation
process was largely neglected in evaluative primiegearch. Based on the
assumption that evaluatively congruent prime angetasupport their activation in

a mutual manner, specific parameters, like the tealpsequence of prime and
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target onset, are expected to affect the relaize af facilitated target encoding
and maintained prime activation due to evaluatioegcuency. As | was mainly
interested in exploring the facilitative componeftmaintained prime activation
given evaluative congruency, | used an experimesgdiing with the aim to
maximize the supportive influence of an evaluagivebngruent target on prime
maintenance and to simultaneously minimize thelifatton of an evaluatively
congruent prime on target encoding. Therefore, pliap a negative SOA-
procedure.

In comparison with the mainly positive (e.g., Bargh al., 1996; De
Houwer, Hermans, & Spruyt, 2001; De Houwer & Rahd02; 2004; Everaert
et al., 2011; Giner-Sorolla et al., 1999; Hermahsle 1994; 2001; Spruyt &
Hermans, 2008; Spruyt et al., 2009; Spruyt, De Hauest al., 2007; Spruyt et al.,
2002; Spruyt, Hermans, De Houwer, & Eelen, 2004rugp Hermans, et al.,
2007) or null (see, e.g., De Houwer et al., 200ukr & Musch, 2001; Klinger
et al., 2000; Spruyt, Hermans, Pandelaere et QD4R S—S-based evaluative
priming effects in previous S—S-based evaluativeipg studies with a positive
SOA-procedure, the effects in Experiments 1 to 3ewshifted to the negative
direction, evidenced by negatively signed effentsase of response competition
between prime and target. The crux of these commmasi however, lies in the fact
that they are made across different studies.—Bsyond the SOA-
procedure-much more experimental parameters (e.g., the stenoiaterial, the
amount of stimuli, and the size of stimuli on tleeegn) may differ between the
previously reported studies and my experiments S®&-procedure may not be
primarily responsible for the differently signed SSbased evaluative priming
effects. As a consequence, | aimed to vary thdivelampact of target-encoding
facilitation and prime maintenance in the S—S-baseduative priming paradigm.
For this, | applied a manipulation of the SOA ie ttame experiment and tested
the influence of this manipulation on the signitd 5—S-based evaluative priming
effect (see Experiment 4).

Another critical point of the experiments, reporsam far, consists of the
question whether the finding of mutual facilitatidny evaluative congruency
characterizes a phenomenon that is specific for ebauative dimension or
whether it may be reproducible with any other stiaemantic feature of prime

and target. | examined this issue in Experiment 5.
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4 Testing the limits

In this Section, my objective was to explore andcdss two crucial
questions that stayed unanswered so far. Firstgiiment 4), | more thoroughly
considered the process of mutual facilitation cdileatively congruent concepts,
as it is postulated by the three-process modelvafuative priming. For this, |
manipulated the relative size of the facilitativemponents in the evaluative
priming paradigm, that is, facilitated target enogdand maintained prime
activation, within the same experiment. Second @expent 5), | explored in how
far the findings in my experiments reported untdwn are specific for the
evaluative connotations of semantic concepts. fisr t alternated the assignment
of the evaluative and semantic categories to thk-iteelevant (i.e., S—S-based)
and task-relevant (i.e., S—R-based) dimension. Tathe semantic categories
became task-irrelevant, while the evaluative coathats became task-relevant.
By this variation, | was able to test the effect sdme semantic category
membership of prime and target on the evaluativegoaization process.

4.1 Mutual facilitation manipulated (Experiment 4)

In Experiments 1 to 3; | applied a negative SOAeprure in order to
strengthen prime maintenance while weakening taagetding facilitation. The
usefulness of this operationalization was evidermethe negative shift of the S—
S-based evaluative priming effect, resulting inaoservable negatively signed
effect if the maintained prime interfered with tiaeget response. | have to admit,
however, that a direct inference from the negajyiggned S—S-based evaluative
priming effect to the influence by the SOA-procealig only allowed if the SOA
is manipulated within the same experiment -aidieally—within-participants. |
realized such a SOA-manipulation in Experiment éplRating Experiment 2a
concerning design, material, and procedure, | datlee SOA across blocks,
keeping all other parameters constant: While in bleck a negative SOA-
procedure was used (just like in Experiment 2a)thie other block a positive

SOA-procedure was applied.
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Comparing the study by Wentura and Frings (2008) #re present
Experiment 1 (both studies examining evaluativenprg in the naming task) may
provide an indication which effects to expect inpEsment 4: Whereas in the
former study (i.e., an experiment with positive SQthe S—S-based evaluative
priming effect was positively signed in case ofrasponse conflict, it dropped to
a null effect in case of response conflict. In thiger study (i.e., an experiment
with negative SOA), the effects shifted to the niegadirection: Even though,
there was still some positive S—S-based evaluatnraing effect in case of no
response conflict, the effect was negatively sigimedase of response conflict.
Thus, the SOA did not moderate the interaction \aileative congruency vs.
incongruency and the presence vs. absence of mespmonflict. The positive
SOA-procedure simply added a positive componerhéoS—S-based evaluative
priming effect. That meansin line with the rationale of the three-process
model—the amount of target-encoding facilitation was @ased with a positive
SOA.

Thus, for the negative SOA-block | expected to iceppe the results of
Experiment 2a/b, that is, a significant interactioh evaluative and semantic
factors arising from maintained prime activatiorcase of evaluative congruency
with an increased potential to interfere with theget response. In terms of the
priming effects, this means a significantly moresifve S—R-based semantic
priming effect given evaluative congruency compangth incongruency, and a
significantly more negatively signed S—S-based watale priming effect given
semantic incompatibility compared with compatilyilit

For the positive SOA-block, | expected the sameratdtion between
evaluative and semantic factors. Due to enhancetlitdtion of evaluatively
congruent primes on target encoding, | predictpostive shift of the S—S-based
evaluative priming effect (compared with the nega®OA-block): In the case of
semantic compatibility, | expected a positive S-aSdul evaluative priming effect;
in the case of semantic incompatibility, | expedieid positive effect significantly
decreased due to the opposite influences of respom#lict and target-encoding
facilitation. Concerning the S—R-based semantimig effects, | analogously
hypothesized a significantly more positive effeat the case of evaluative
congruency compared with incongruency as evaluairgruency was expected

to increase the prime’s potential to interfere with target response.
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Moreover, a preceding prime should have more piatietat interfere with
the target response than a following prime. Thyseticted a significantly larger
S—R-based semantic priming effect averaged forueti&ke congruency and

incongruency in the positive SOA-block than in tiegative SOA-block.

4.1.1 Method

Participants. 60 students (42 women; 18 men) participated in the
experiment; their median age was 22 years (rarge 118 to 30 years).

Design, Materials, and Procedure.Design, materials, and procedure
were the same as in Experiment 2a with the follgwarceptions: The factor SOA
was added, resulting in a 2 (SOAR (prime semantick 2 (target semanticy 2
(prime valence)x 2 (target valence) within-participants design. Thaluative
priming task consisted of two blocks (each consistif 160 trials) that differed in
SOA only. While the negative SOA-block was identicathe evaluative priming
task in Experiment 2a, in the positive SOA-blodle prime appeared first for 100
ms and was followed by the target, that remainedhenscreen until a response
was given (i.e., SOA = 100 ms). The block sequemag counterbalanced across

participants.

4.1.2 Results

The average error rate across participants wa®a(@e., 3.6 % in the
negative SOA-block and 4.2 % in the positive SO8ek). Mean RTs were
derived from correct responses, and RTs shorter 208 ms or longer than 1,500
ms were discarded (0.4 % of trials in the negaB8@A-block and 0.3 % of trials
in the positive SOA-block). Mean RTs and error sdta all conditions and both
SOA-blocks are shown in Table 8.

A 2 (SOA: negative vs. positived 2 (semantic condition: compatible vs.
incompatible)x 2 (evaluative condition: congruent vs. incongriigkiflOVA on
RTs yielded a significant main effect of semantadition,F(1,59) = 266.12p <
.001,MSE = 603. This effect was qualified by a significanteraction between
SOA and semantic conditioR(1,59) = 36.48p < .001,MSE = 587. The S—-R-
based semantic priming effect was significantly enpositive in the positivey =
50 ms ED = 24 ms), as compared with the negative SOA-blbtk, 23 ms §D =
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24 ms),t(59) = 6.04,p < .001,d, = 0.78. Thus, as expected, the preceding prime

in the positive SOA-block exerted a larger influeran the target response than

the following prime in the negative SOA-block.

TABLE 8.
Mean RTs (in ms) as a Function of Semantic Condaiod Evaluative Condition (Errors in % in
Parentheses), separately for the negative and tsitipe SOA-block; Priming Effects for RTs (in

ms; Standard errors in Brackets) (Experiment 4)

Valence

negative SOA-block S-S-based Evaluative

Congruent Incongruent o

Priming effect
Semantic
Compatible 531 (2.2) 536 (2.2) 53]
Incompatible 560 (5.2) 554 (4.9) -6 [4]
S—R-based Semantic
) ) 28*** [5] 18*** [3]

Priming effect
positive SOA-block
Semantic
Compatible 516 (1.5) 524 (1.4) 8* [3]
Incompatible 570 (6.8) 570 (7.0) 03]
S—R-based Semantic

54**x [4] 46*** [3]

Priming effect

Note: Priming scores (evaluative and semantic) are t#kd by subtracting mean RTs for
congruent/compatible priming from mean RTs for impaent/incompatible priming. Slight
inconsistencies between the left and the right pfattie table are due to rounding.

*p<.05, ** p<.001

Most important, the predicted interaction of sentargnd evaluative
condition was significant as welf(1,59) = 7.61p < .01,MSE= 322. The S-S-
based evaluative priming effect was significantlgren positive given semantic
compatibility, as compared to incompatibility ardnalogously-the S—R-based
semantic priming effect was significantly more pesi given evaluative

congruency in comparison with incongruenit$9) = 2.02p < .05,d, = 0.26, for
the negative SOA-block ari(b9) = 1.96p < .05,d, = 0.25, for the positive SOA-

block. All other effects failed the significancesét, F < 1 for the main effect of

SOA as well as the interaction of SOA, semantial awvaluative condition,
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F(1,59) = 1.21p = .28,MSE = 260 for the main effect of evaluative condition,
andF(1,59) = 1.29p = .26,MSE = 425 for the interaction of SOA and evaluative
condition.

The pattern of the single priming effects in thegatere SOA-block
replicated the effects in Experiment 2a/b: The $aSed evaluative priming
effect was positively signed in the case of sencazampatibility,M =5 ms ED=
23 ms), and significantly decreased to a negatigedped effect in the case of
semantic incompatibility = -6 ms §D = 30 ms). Albeit, | have to concede that

both effects did not significantly deviate from @et(59) = 1.54,p = .13,d; =
0.20, given semantic compatibility an@d9) = -1.44,p = .16,d, = -0.18, given
semantic incompatibility. Even if the S—R-based a&etic priming effect was
significantly positive in the case of evaluativengauency,M = 28 ms §D = 36
ms), t(59) = 6.16,p < .001,d, = 0.80, and incongruency) = 18 ms §D = 26
ms), t(59) = 5.31,p < .001,d, = 0.69, the significant reduction given evaluative

incongruency as compared to congruency was théatmneplication.

In the positive SOA-block, the S—S-based evaluagtiiiening effect was
significantly positive in case of semantic compiéitip M = 8 ms ED = 24 ms),
t(59) = 2.44p < .05,d; = 0.32, but significantly decreased to a null effe@ case

of semantic incompatibilityM = 0 ms &D = 24 ms),t < 1. Both S—R-based
semantic priming effects were significantly postil = 54 ms §D = 32 ms),
t(59) = 13.18p < .001,d, = 1.70, in the case of evaluative congruency, Ml
46 ms BD = 26 ms), t(59) = 13.81,p < .001,d, = 1.78, in the case of
incongruency. Here, again, the significant diffeemf the effects was the most
important finding.

As predicted, the priming effects were shiftedhe positive direction with
a positive as compared to a negative SOA-procedhiamethe S—R-based semantic
priming effect, this shift was significarit] = 27 ms §D = 34 ms)t(59) = 6.04p
< .001,d; = 0.78, while it was not significant for the S—&sbd evaluative
priming effectM = 4 ms §D= 29 ms){(59) = 1.13p = .26,d, = 0.15.

An analogous ANOVA on error rates yielded a siguifit main effect of
semantic conditionf(1,59) = 107.51p < .001,MSE = 0.002. This effect was
qualified by a significant interaction of SOA anensantic conditionf(1,59) =
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16.12,p < .001, MSE = 0.001. The S—-R-based semantic priming effect was
significantly more positive in the positive SOA-bloM = 5.5 % 6D = 4.7 %),
than in the negative SOA-block] = 2.9 % D= 3.2 %),t(59) = 4.02p < .001,
d, = 0.52. All other effects failed to reach significea: F(1,59) = 3.74p = .06,

MSE = 0.001 for the main effect of SOA arkl< 1 for the main effect of

evaluative condition and any other interaction.

4.1.3 Discussion

The results of Experiment 4 clearly corroborateligpotheses: There was
a significant interaction of evaluative congruemey semantic compatibility that
was, in turn, influenced by the temporal sequerfcgrime and target onset. As
expected and in line with the claim of the threegmss model, evaluative
congruency was associated with facilitated targebding as well as maintained
prime activation, whereas the respective SOA detexthwhether the first or the
second component of the mutual facilitation proggsslominated.

The results in the negative SOA-block replicate thedings of
Experiments 2 and 3: The S-S-based evaluative mpgineffect decreased
significantly to a negatively signed effect fronethemantically compatible to the
incompatible condition; just like the S—R-based aetic priming effect decreased
significantly from the evaluatively congruent tetimcongruent condition. | have
to concede that the negatively signed S—S-basddativee priming effect given
semantic incompatibility was not significant, whiaghay be attributed-as
considered previoushtto a residual effect of target-encoding facilitatiby an
evaluatively congruent prime (despite its posttargaset). This post hoc
explanation becomes even more plausible by the |spwitive S—S-based
evaluative priming effect in the case of semantimpatibility, which was found
in all previous experiments as well.

In the positive SOA-block, the interaction of sem@rand evaluative
factors was also significant. Here, however, th&-Based evaluative priming
effect was significantly positive in the semantigatompatible condition and
decreased significantly to a null effect in the ampatible condition. Thus,
compared with the negative SOA-block (and the pneviexperiments), the effect

was generally shifted to the positive directions tivas due to a larger facilitation
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of target encoding (and less prime maintenancethm case of evaluative

congruency. Independent from evaluative congruetioy, preceding prime, in

comparison with the following prime, had a highetgntial to interfere with the

target response, thus, yielding a significantlgéarS—R-based semantic priming
effect in the positive compared with the negati@ASblock.

The present results can easily be reconciled vi¢ghpositive S—S-based
evaluative priming effect reported by Spruyt, Deuker, and colleagues (2007),
that corroborated the assumption of target-encodiugitation in the case of
evaluative congruency. The three-process model'slleoy that the target
supports the activation maintenance of an evalelgtigcongruent prime is of no
consequence for their results because the autlsers primes that were neutral in
regard to the response categories. In additionyy$pbe Houwer, and colleagues
found a positive S-S-based evaluative priming éffedy, if the evaluative
dimension was attended to. | yet found valence-odpet effects, even though
this precondition was not met. Clarification ofglslight discrepancy can be left
to future research: The assumptions derived froenptiesent results and those of
Spruyt, De Houwer, and colleagues focus on diffefacets of the overall process
and are not contradictory.

In order to clarify the purpose of Experiment Ssinecessary to interpret
the findings of the Experiments 2, 3, and 4 at aemabstract level. In these
experiments, | orthogonally varied two broad categd dimensions A and B,
and found that the S—R-based priming effect for thek-relevant dimension A
was moderated by the prime-target congruency oremson B. Up to now, |
implicitly hypothesized that this moderation depgroh dimension B being the
evaluative dimension (in line with theoretical ideaf prioritized evaluative
processing; see, e.g., Bargh, 1997; Ohmann €@01; Zajonc, 1980). This was,
however, not explicitly tested. Thus, | aimed t@amne in Experiment 5 whether
the results in the preceding experiments refleat@dlence-specific phenomenon
or a more general effect caused by the common @ated) membership of prime
and target. For this, | replicated Experiment 2alib changed the task-relevant
dimension: Instead of a semantic categorizatiok, tagsed an evaluation task in
which the evaluative dimension was (obviously) teakvant. Thus, in terms of
De Houwer’s (2003) terminology, | examined S—S-dasemantic priming effects

with the materials embedded in an S—R-based ewauptiming design. If the
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evaluative dimension is crucial for the findingerfr the preceding experiments, |
should find a clear S—R-based evaluative primirfgotfwithout any moderation
by semantic congruency as well as no S—S-basednsenmiming effect. By
contrast, if the findings in Experiments 2 to 4deef a general phenomenon due to
common semantic category membership, | should &ngimilar interaction of
evaluative and semantic factors in Experiment fatT$, | would expect a clear
positive S—R-based evaluative priming effect inecaksemantic congruency and
no effect in case of semantic incongruency; addily, | should find a
negatively signed S-S-based semantic priming effectase of evaluative
incompatibility.

4.2 Mutual facilitation as valence-specific phenomenon
(Experiment 5a/b)

| replicated Experiment 2a/b using the evaluatasktwith the evaluative
categories (obviously) being the task-relevant disnen. Mean RT differences
between evaluatively compatible and incompatibienprtarget pairs were taken
to reflect S—R-based evaluative priming effectsam®T differences between
semantically congruent and incongruent pairs wakert to reflect S—S-based

semantic priming effects.

4.2.1 Method

Participants. In Experiment 5a, 37 students (26 women; 11 men)
participated; their median age was 21 years (rdng® 17 to 29 years). In
Experiment 5b, 31 students (25 women; 6 men) ppatied, their median age was
20 years (range from 19 to 27 years).

Design, Materials, and Procedure.Design, materials, and procedure
were comparable to those of Experiment 2a/b with ftillowing exceptions: |
used the evaluation task instead of the semantégoezation task, meaning that
participants were instructed to evaluate each pactixp. 5a) or word (Exp. 5b)
as positive or negative, as quickly and accuragsypossible. Additionally, |
replaced the wordasgeier(vulturein English) with the word&schnakecrane fly
in English) in Experiment 5b (due to the ambiguifythe wordAasgeierwith

regard to the semantic categonEssonsandanimals see Experiment 2b). Mean
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valences—as rated on a scale from 1 to 9 by thecipants after Experiment
5b—wereM = 7.88 ED = 0.56) andM = 7.19 SD = 0.83) for positive person and
animal words, respectively, amd = 1.82 SD = 0.49) andM = 3.35 D = 1.15)
for negative person and animal words, respectivBigtings for positive and
negative words differed significantl9) = 22.56p < .001, for person words and
t(9) = 9.12,p < .001, for animal words. The sets of person amcdal words did
not differ with regard to mean valent¢g,9) = -1.19p = .25.

4.2.2 Results

Experiment 5a. The average error rate across participants was¥#.3
Mean RTs were derived from correct responses, argldRorter than 200 ms or
longer than 1,500 ms were discarded (0.4 % ofsixidlean RTs and error rates

for all conditions are shown in Table 9.

TABLE 9.

Mean RTs (in ms) as a Function of Semantic Condaiod Evaluative Condition (Errors in % in

Parentheses); Priming Effects for RTs (in ms; Stéaderrors in Brackets) (Experiment 5a)

Valence
] ] S—R-based Evaluative
Compatible Incompatible o

Priming effect
Semantic
Congruent 557 (2.2) 569 (5.5) 11* [4]
Incongruent 551 (3.2) 570 (6.5) 19*** [5]
S-S-based Semantic

-6 [4] 2[9]

Priming effect

Note: Priming scores (evaluative and semantic) are t#kdl by subtracting mean RTs for
compatible/congruent priming from mean RTs for mpatible/incongruent priming. Slight
inconsistencies between the left and the right pfattie table are due to rounding.

*p<.05, * p<.001

A 2 (evaluative condition: compatible vs. incomphd) x 2 (semantic
condition: congruent vs. incongruent) ANOVA on Rjislded a significant main
effect of evaluative conditior;(1,36) = 20.82p < .001,MSE= 400, but neither a
main effect of semantic conditiof,< 1, nor a significant interactio;(1,36) =
1.42, p = .24, MSE = 378. The S—-R-based evaluative priming effect was

significantly positive both in the case of semartagruencyM = 11 ms §D =
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27 ms),t(36) = 2.54p < .05,d; = 0.44, and incongruencl} = 19 ms §D = 29
ms),t(36) = 3.96p < .001,d, = 0.65. However, there was no S—S-based semantic
priming effect, either for evaluatively compatibM,= -6 ms §D = 26 ms)(36)
=-1.37,p = .18,d, = 0.22, or incompatible prime-target paiké= 2 ms D= 32
ms),t < 1.

An analogous ANOVA on error rates yielded a siguifit main effect of
evaluative conditioni-(1,36) = 49.63p < .001,MSE= 0.001, corresponding to a
positive S—R-based evaluative priming effectvbf 3.3 % ED = 2.9 %),t(36) =
7.05,p <.001,d; = 1.16. Neither the main effect of semantic conditF(1,36) =
3.35,p =.08,MSE= 0.001, nor the interaction reached significafce,1.

Experiment 5b. The average error rate across participants was’6.6
Mean RTs were derived from correct responses, argldRorter than 200 ms or
longer than 1,500 ms were discarded (0.4 % ofsiridl Mean RTs and error rates

for all conditions are shown in Table 10.

TABLE 10.

Mean RTs (in ms) as a Function of Semantic Condaiod Evaluative Condition (Errors in % in

Parentheses); Priming Effects for RTs (in ms; Stéaderrors in Brackets) (Experiment 5b)

Valence
) ] S—R-based Evaluative
Compatible Incompatible o

Priming effect
Semantic
Congruent 586 (5.2) 612 (8.0) 26*** [7]
Incongruent 589 (4.8) 618 (8.1) 28*** [6]
S-S-based Semantic

48] 6 [6]

Priming effect

Note: Priming scores (evaluative and semantic) are t#kdl by subtracting mean RTs for
compatible/congruent priming from mean RTs for mgatible/incongruent priming. Slight
inconsistencies between the left and the right pfattie table are due to rounding.

**x < 001

A 2 (evaluative condition: compatible vs. incomphd) x 2 (semantic
condition: congruent vs. incongruent) ANOVA on Rjislded a significant main
effect of evaluative conditior;(1,30) = 31.96p < .001,MSE= 712, but neither a
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main effect of semantic condition nor a significameraction, bothFs < 1. The
S—R-based evaluative priming effect was signifisanpositive for both
semantically congrueni = 26 ms §D = 40 ms),t(30) = 3.58,p < .001,d, =

0.64, and incongruent conditiorMd,= 28 ms §D = 36 ms)#(30) = 4.38p < .001,

d, = 0.79. However, there was no S—S-based semanmticngr effect, either for

evaluatively compatibleM = 4 ms €D = 42 ms), or incompatible prime-target
pairs,M = 6 ms ED= 34 ms), boths < 1.

An analogous ANOVA on error rates yielded a siguifit main effect of
evaluative conditioni-(1,30) = 14.08p = .001,MSE= 0.002, corresponding to a
positive S—R-based evaluative priming effectvbf 3.1 % ED = 4.5 %),t(30) =
3.75,p < .01,d; = 0.67. Neither the main effect of semantic cownditnor the

interaction reached significance, bé&th < 1.

4.2.3 Discussion

The results indicate that the moderation of S—Rethgwiming effects by
S—S-based congruency of prime and target is a phemon that is not easily
reproducible by using ‘cold’ semantic categorieg).(ehe categoriggersonsand
animalg for the S-S-based variation. Thus, tentativelyddcide for the
assumption that the results in Experiments 1 toe#lect a valence-specific
phenomenon. Since there was no interaction of atigkiand semantic factors,
but there were significant S—R-based evaluativenipg effects both in case of
semantic congruency and incongruency, the semaategory had no obvious
potential to affect the evaluative categorizatioocess. In contrast—as the results
from Experiments 1 to 4 suggest—the evaluative dsimn is processed almost
automatically (i.e., even if it is task-irrelevarahd has the potential to interfere
with the current task.

Of course, | have to admit caveats. First, one migigue that the
categorization of stimuli as belonging to the catexgspersonsversusanimalsis
not as salient as the evaluative categorizatiorerdhis clear evidence that
differences in category-specific salience modul§teS-based evaluative and
semantic priming effects (see Everaert et al., 2@druyt, De Houwer et al.,
2007; Spruyt et al., 2009). Nummenmaa, Hyona, aaletd(2010, Exp. 4 and 5),

however, compared the evaluative categories wihsémantic categories persons
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and animals with regard to their a priori salieaoel provided some evidence for
a highly salient status of the semantic categorrescomparison with the

evaluative categories. Categorizing the same pesiind negative pictures
displaying persons and animals according to eitheevaluative categories or the
semantic categories yielded significantly less rsrrand faster RTs for the
semantic compared with the evaluative categorimatidMoreover, successful
semantic categorizations required significantlyrsroexposure durations of the
pictures than successful evaluative categorizationisus, the findings by

Nummenmaa and colleagues suggest that the persoanamal categories are at
least equally (or even more) accessible than thaluative categories.

Furthermore, the person and animal categories @ite distinct and frequently

used categories; a fact which makes the assumpditwer implausible that the
semantic categories of the experimental stimuldusemy experiments are less
salient than the evaluative categories. Thus, sadieffects of the evaluative and
semantic categories may not explain the asymmegsults in the semantic
categorization task (Experiments 2 to 4) and theluation task (Experiment

5a/b).

Second, arbitrary members of the person and aniosEgories,
respectively, might not have the same semanticlayexs arbitrary members of
the evaluative categories, allowing for S-S-basetmipg effects. This
asymmetry is difficult to resolve: There is no ipdadent criterion for the choice
of the ‘cold’ semantic categories than plausibilifyone argues that it is a priori
implausible that, for exampldlackbird primes dolphin due to semantic (i.e.,
categorical) relatedness, | can only argue th& @ priori equally implausible
that, for examplebaby primesdolphin due to evaluative congruency. | chose the
semantic categories persons and animals, since #regquite salient and distinct
categories, and expected to achieve a most possdigparability with the
evaluative categories. Furthermore, several prevsiudies used the person and
animal categories in direct comparison with thel#atéve categories (see, e.g.,
Calvo & Nummenmaa, 2007, Exp. 6; De Houwer et2002; Nummemnmaa et
al., 2010, Exp. 4 and 5).

Thus, the asymmetric results of a significant matien of S—R-based
priming effects by the evaluative dimension in #®mnantic categorization task

(Experiments 2 to 4) and no moderation of S—R-bgm@ding effects by the
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semantic dimension in the evaluation task (Expenmin®@/b) are tentatively best
explained with the valence-specificity interpretati The reasons for this
specificity remain, however, an open question:ifjhhave something to do with
the evaluative dimension being one of the most prent dimensions structuring
the semantic space (see Osgood, 1976). Or affeqtiaéities of the evaluative
dimension might play any role, increasing a pripeil processing of the
evaluative features (see, e.g., Bargh, 1997; Ohnearah., 2001; Zajonc, 1980).
On the basis of salience effects on the S—-S-bag#dative priming effect (see
Everaert et al., 2011; Spruyt, De Houwer et alQ7Z2@pruyt et al., 2009), Spruyt
and colleagues (2009) concluded that the affeclieension may be processed in
a favored manner due to its extraordinary relevarmé that this affective
processing bias may easily be attenuated, as ssotument goals and task

demands require the selective attention to otlwiusits dimensions.
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5 General Discussion

In the last Chapter of my thesis, | first sum ue timdings of all reported
experiments. Thereafter, | discuss the relevancemgf findings concerning
theoretical interpretations of evaluative priminglahe memory representation of
the evaluative connotations. In this regard, | abtarize the three-process model
as integrative account for evaluative priming efein different variants of the
evaluative priming paradigm and compare this moddéth alternative
explanations of evaluative and negatively signadipg effects. Afterwards, I
describe the consequential requirements for the angmepresentation of the
evaluative connotations. Finally, | discuss consiiee limitations of my studies,
and end with a short conclusion of the theoreimahs on evaluative priming and

the memory representation of valence.

5.1 Résumé of results

In five experiments, | could provide evidence foe imutual facilitation of
evaluatively congruent stimuli that is not eas#éproducible for (nonevaluative)
semantic categories. Since in prior research toditédion of an evaluatively
congruent prime on target encoding was usually nakeo account for the
interpretation of S—S-based evaluative priming affe whereas the supportive
impact of an evaluatively congruent target on thieng activation was largely
ignored, one of my main objectives was to explbie latter effect of evaluative
congruency. For this, | applied an S—-S-based etredu@riming design with a
negative SOA-procedure (i.e., the prime onset Yadid the target onset) in order
to maximize the facilitative effect of evaluativeongruency on prime
maintenance, while minimizing the same effect agdaencoding. Indeed, mean
RT data of different experiments provided conclasavidence for prolonged
prime activation in case of evaluative congrueneglding an increased response
conflict for response-incompatible primes and teggdn the naming task
(Experiment 1), maintained activation of evaludiiveongruent primes was
reflected in a negatively signed S—S-based evakigtiiming effect for response-
bound primes. Similarly, in the semantic categaitratask (Experiments 2 to 4),
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prolonged prime activation by an evaluatively camsgt target was indicated by
the significant moderation of the S—R-based semaptiming effects by
evaluative congruency (nonsignificant in Experim@ptas well as the negatively
signed S—S-based evaluative priming effects in cdssemantic incompatibility
(significant in Experiment 2b only).

Furthermore, the behavioral results received camatbve evidence by the
ERP correlates in Experiment 3. Just like the patté priming effects in mean
RTs indicated, a significant interaction of evaiuatcongruency and semantic
compatibility arised in several ERP components,ciigally, in N2 mean
amplitudes and P3 peak latencies. The N2 compankith has typically been
associated with the amount of conflict between flirte.g., Kopp et al., 1996;
van Veen & Carter, 2002a, 2002b) featured an S-gedaemantic priming effect
in mean amplitudes that significantly depended\aiuative congruency (thereby
corroborating the results in mean RTs). Even though P3 peak
latencies—reflecting the effort for semantic target categatian—the same
interaction of evaluative congruency and semantmpatibility significantly
arised, the effect pattern differed from the patter mean RTs and N2 mean
amplitudes. Since the single effects were shiftedhe negative direction, the
negatively signed S-S-based evaluative priming ceffgiven semantic
incompatibility was the only significant effect. LRP onset latencies, the picture
of both S—R-based semantic and S—-S-based evalyatmeng effects tended to
the expected directions but did not reach the cotnwveal level of significance.

Adding a block with a positive SOA-procedure to ttegative SOA-block
in order to relatively enhance the facilitativeeeff of evaluative congruency on
target encoding and to relatively decrease the seffieet on prime activation
(Experiment 4) resulted in a positive shift of tBeS-based evaluative priming
effect in the positive as compared to the nege®@&-block. This finding speaks
for the assumption that both facilitative effecteedo evaluative congruency (i.e.,
target-encoding facilitation and prime-activationaintenance) are potentially
existent in any evaluative priming task and that $pecific experimental setting
determines the relative magnitude of both effectshe prime-target processing.
The failure to find S—-S-based semantic priming@feor any moderation of the
S—R-based evaluative priming effect by semantic patihility in the evaluation

task (Experiment 5a/b) corroborates the assumpghah mutual activation is a
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phenomenon that is not equally valid foold semantic just like for evaluative
categories. These asymmetric findings with regardhe S-S based priming
effects in the semantic categorization and the uat@n task corroborate the
assumption that the evaluative content of semarticcepts is preferentially
processed (see, e.g., Bargh, 1997; Bargh et &@6;1durphy & Zajonc, 1993;
Ohmann et al., 2001; Zajonc, 1980).

One of the main purposes of my experiments wasniprave the
understanding of the cognitive processes involveelvaluative priming tasks and
to develop a theory that is able to account for -$aRed and S-S-based
evaluative priming effects. In the next Sectiongiscuss the implications and
requirements of my results and prior empirical iivg$ on a conclusive theory of

evaluative priming.

5.2 Integrative account on evaluative priming

One of the main objectives of the present thesis wa unify the
conflicting interpretations of evaluative priming an S—R-based and an S-S-
based design. S—R-based evaluative priming effatstypically explained by
response processes. an evaluatively congruent piaciBtates the evaluative
categorization of the target, while evaluativelgangruent prime and target call
for opposite evaluative categorizations. S—S-baseduative priming effects are
explained by processes at stimulus encoding lemelthiat an evaluatively
congruent prime is assumed to facilitate targetodimg. Since both the S-R-
based and the S—-S-based variant of the evaluatineng paradigm differ with
regard to the required target response only, whlleother parameters are
comparable, it is dissatisfying to accept that acess assumed to be causally
responsible for the evaluative priming effect ireaariant of the paradigm should
not be considered for the interpretation of thelwtase priming effect in the
other variant. Thus, a general theory of evaluafwiening needs to provide
mechanisms for all processes that are in pringiplelved in evaluative priming
tasks.

Hence, a plausible model of evaluative priming mastount for the
parallel activation of two distinct evaluativelyrowted concepts, as it is required

by the response-based explanation of S—R-basedativa priming. Furthermore,
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such a model must allow for the mutual facilitatioh evaluatively congruent
concepts, as it is required by the encoding fatitih explanation of S—S-based
evaluative priming. In this respect, | will refer the considerations by Wentura
and Rothermund (2003; see also Wentura & Fring88RWith respect to the
processes involved in the S-S-based evaluativeimgirmparadigm. They first
stated the idea of mutual facilitation of evalualyvcongruent concepts, in that
the effect of evaluative congruency between prime @rget may not be limited
to facilitated target encoding but may even be @ased with maintained prime
activation. This prime maintenance may, in turnpl@mg existing response
conflicts between prime and target. In the threzeess model, this consideration
is further elaborated with the aim to account fothbS—R-based and S—S-based
evaluative priming effects. Basically, the threeqass model claims an
interaction of mutual facilitation, parallel acthi@n, as well as response-related
processes between evaluatively congruent primetanggt, whereby the relative
magnitude of the single processes is expected pende on the respective
evaluative priming task.

The results in my experiments corroborate the aptons of the three-
process model. Applying a negative SOA-proceducauld show that evaluative
congruency may be even disadvantageous for thettaegponding, since the
maintained activation of an evaluatively congrudmif response-incompatible
prime intensified the existing response conflidtisTwas evidenced by negatively
signed S—S-based evaluative priming effects giespanse-incompatibility (Exp.
1 and 2b) and positively signed S—R-based semgnmiiming effects that
depended on evaluative congruency (Exp. 2, 3, andhtis, my findings are best
explained with the idea that mutual facilitatiove evaluative congruency may
effect on prime activation as well as on targetoelig, while the relative
magnitude of both components can be manipulatedxpgrimental parameters
(e.g., the SOA). In alignment with this explanatiampositive SOA-procedure led
to a positive shift of the whole pattern of primiaffects, since target-encoding
facilitation by an evaluatively congruent prime whs more pronounced effect of
mutual facilitation due to evaluative congruency.

As a focus of my considerations was on processkgieg and eventually

reversing S—S-based evaluative priming effects,ould/ like to discuss two
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prominent theories dealing with negatively signeidhpg effects, in order to see
whether they offer plausible alternative explanagifor my resultg.

First, 1 would like to characterize the psychophgti account (or
evaluation window account), as it was introduced Kiguer and colleagues
(2009). The authors conclusively specify mechanisvhgh yield positively or
negatively signed evaluative priming effects with 8—R-based design. The
account supposes separate counters for positivenagaltive valence, while the
amount of activation in a counter increases whesitige or negative input (e.g.,
stimuli, thoughts, or actions), respectively, isgassed. Without additional input,
the amount of activation in the respective coudireases to zero. The current
state of each valence counter and the change ofdheter state over the last
hundreds of milliseconds are assumed to be corgygiaacessible. Thus, in order
to evaluatively categorize a specific stimulusheitthe absolute activational state
of the respective counter at a given point in tiorethe relative increase of
activation within a certain time window can be aggl Since evaluative decisions
based on absolute values largely depend on thelisitate of the respective
counter that may be influenced by preceding, eviaelst connoted stimuli, they
are rather problematic: While a conservative doter(i.e., high activation
required) diminishes the influences of precedinggli but is associated with
slow categorizations, a liberal criterion (i.etflé activation required) leads to
rather error-prone decisions, since the curremaabnal state largely reflects the
impact of preceding stimuli. In contrast, evaluatigecisions based on recent
increases of activation are independent from th&lractivation in the respective
counter. The basic idea to explain positively adl we negatively signed S—R-
based evaluative priming effects is that participdrase their evaluative decision
not on the absolute values of the counters at angpoint in time but on the
relative increase within a certain time window. Mihis strategy, positive effects
would be expected if the activation increase wassictered within the period
from prime onset until target evaluation (i.e., lwan evaluation window that
includes the prime event), whereas negatively sigefiects would be expected if
the increase was considered only from target owsetards (i.e., with an

evaluation window that excludes the prime event).

" | refrain from discussing theories that focus egativemaskedpriming
effects (e.g., Dagenbach, Carr, & Barnhardt, 19@0an, 2000).
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The following simple example demonstrates thisddgee Klauer et al.,
2009): Assume the positive counter has an (arpitiactivation level of ¢ = 15 at
prime onset. If the prime is neutral, activatioaystat ¢ = 15 until target onset; if
the prime is positive, it rises to ¢ = 20 untilgar onset. A positive target lets
activation in the positive counter further increéayeAc = 10 until the end of the
decision window. If the onset of the decision winwdg at prime onset, the
(decision-relevant) relative increase within th@aaw is | = (25-15)/15 = 0.67 in
case of a neutral prime and | = (30-15)/15 = 1rD@ase of a positive prime. Thus,
the relative increase of activation in the positbeeinter is higher with a positive
than a neutral prime. Consequently, a positiveetaegaluation is facilitated by a
positive as compared to a neutral prime, resulimga positive S—R-based
evaluative priming effect. If, however, the onséttloe decision window is at
target onset, the (decision-relevant) relativeease within the window is | = (25-
15)/15 = 0.67 in case of a neutral prime and | &Z8)/20 = 0.50 in case of a
positive prime. Thus, a positive target evaluatisrfacilitated by a neutral as
compared to a positive prime, resulting in a negdifi signed S—R-based
evaluative priming effect. In order to broaden #w®pe of the psychophysical
account, Klauer and Dittrich (2010) reported coomatbive evidence for the
applicability of the main assumptions to maskeawarpriming. Thus, they could
show that the account is not restricted to evaregtriming but applies for a wide
range of different S—R-based priming paradigms.

Since in Experiments 2 to 4 with the negative SQdéepdure | used a
fixed temporal stimulus sequence, which made taagdtprime onset completely
predictable, an evaluation window from target orssms to be most plausible.
In alignment with the rationale of the psychophgkeccount, the appearance of a
person target, for example, should increase theadicn in the person-category
counter that would either be additionally boosteddase of a person prime) or
not (in case of an animal prime). This would resaolta positive S—R-based
semantic priming effect. There are two obvious {l#ses to account for the
conditional S—R-based semantic priming effects gdfiments 2 to 4 within this
framework. First, | can return to my assumptiont ttkee impact of the prime
(here: on the counter of the respective semanttegoay) depends on its
activation, and that an evaluatively congruent primactivated to a larger extent

as compared to an incongruent one, since it is@tgb by the target activation.
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In this case, the psychophysical account would idewa more sophisticated
mechanism of maintained prime activation due toluateve congruency and
resulting response interference, as it is suggestdte three-process model. That
means, both accounts would be compatible. An atemm theory would arise if
one would assume that the window on- and offsethef semantic category
counter is a consequence of evaluative congruehtycase of evaluative
congruency, the counter window would include thémpr stimulus (thereby
causing an S—R-based priming effect), whereas tecton of evaluative
incongruency would be a signal to close the couwtadow (thereby delimiting
the impact of the prime on target response andtiregun no S—R-based priming
effect). However, beyond thed hoccharacter of this assumption, differences in
the offset of the counter window between evaludfizengruent and incongruent
conditions should be associated with differencegeneral response speed. | did,
however, not observe such RT differences.

As mentioned previously, an application of the p®physical account
(Klauer et al., 2009) to the results in the nantegk (Experiment 1) seems to be
even more problematic. First, a response-relevatwvadion counter would be
necessary for each single target concept. Secohnether the prime information
would be in- or excluded from the target respormeegss would be influenced by
the response binding of the prime: while a respdrmsend prime would be a
signal to close the decision-relevant window, arasponse-bound prime would
be taken into account during the target responsspapation. Third, an
evaluatively congruent prime would support the \etion increase in the
activation counter for target naming to a largeteekthan an incongruent prime.
While the last condition may illustrate a more elated specification of the
encoding facilitation explanation of S—S-based eat@e priming effects, the first
two conditions are not empirically corroborated.

A further prominent account that deals with negativsigned priming
effects is the ROUSE theory, as it was introduceddbber, Shiffrin, Lyle, and
Ruys (2001). ROUSE stands for Responding Optinvailly Unknown Sources of
Evidence. The theory describes mechanisms whichlynexplain positively and
negatively signed, perceptual priming effects (i.prime and target are
perceptually similar or identical). The theory asgg that participants attempt to

correct for possible source confusion between pamktarget events. Therefore,



99

if some activated features are attributed to thengrevent, they receive less
weight in the target analysis (i.e., they digcountedl As a consequence, positive
priming effects are the result of too little disating, whereas negatively signed
effects are the result of too much discounting.

In order to apply this principle to my findings tine experiments with the
semantic categorization task (i.e., Experimente 2)t it is necessary to assume
ad hocthat evaluative congruency vs. incongruency mddsrtne discounting of
the prime’s response-relevant features (i.e., émasitic category). According to
that, if prime and target are evaluatively congtuérere is too little discounting
of the prime’s features (including the semanticegaty) and the prime either
triggers the target-compatible or incompatible ocese, resulting in a positive S—
R-based semantic priming effect. In contrast, ifngrand target are evaluatively
incongruent, there is adequate discounting of titags features, resulting in no
(or a smaller) S—R-based semantic priming effedie Tproblem with this
application is thead hoc character of the assumptions as well as its intplic
inconsistency: The congruency or incongruency & feature of the prime with
the corresponding feature of the target (i.e.,dhaluative category) determines
whether another feature of the prime (i.e., th&-tatevant semantic category) is
insufficiently or optimally discounted. However ighnteraction does not hold if
the evaluative categories are task-relevant, smzemoderating influence of
semantic congruency on the S—R-based evaluativeingieffect emerged (see
Experiment 5a/b). Furthermore, the results of Expent 1 are not easily
explainable with the assumptions of the ROUSE thébiuber et al., 2001): It
would be necessary to claim that (a) manipulatimg tesponse-binding of the
prime pictures moderates the discounting procesa wial-by-trial basis and (b)
too little (in case of nonresponse-bound primegpormuch (in case of response-
bound primes) discounting of the prime’s evaluatfeatures affects target
naming.

In summation, |1 do not see how both theories, shelpophysical account
(Klauer et al., 2009) and the ROUSE theory (Hulealg 2001), that are well
suited to explain the occurrence of negatively esthpriming effects, may explain
the results in the present S—S-based evaluativamgistudies.

Recently, Giesen and Rothermund (2011) tested thgerating influence

of evaluative matching between target and distraoto binding processes of
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stimulus and response in a variant of the negatiiming paradigm. Sequentially
presented prime and probe displays each consi$temnaltaneously appearing,
evaluatively connoted target and distractor. RTlyames of the probe display led
to a significant three-way interaction: mean resggsnwere facilitated if the
response as well as the distractor repeated fremprime to the probe display and
if—in addition—target and distractor in the prime display wereluataely
congruent. If, however, target and distractor im phime display were of opposite
valence, the two-way interaction of response ratatind distractor relation failed
to be significant. The authors interpreted thesufts in the sense that evaluative
congruency in the prime display enabled the bindihthe distractor, the target,
and the corresponding response to a specific episegimory structure, so that in
case of response repetition additional distractgpetition yielded response
facilitation. Such an integration of the target &né distractor information did not
emerge if they were evaluatively incongruent.

The main theoretical assumption, that is, a mafchwo concepts with
regard to a specific feature supports the bindinipese concepts, reminds on the
general idea of compound cue theories (see McKooRafcliff, 1989; 1992;
Ratcliff & McKoon, 1994, 1995). Developed to accodar priming effects in
recognition tasks (i.e., the target is categoragdid or new) and lexical decision
tasks, these theories assume that currently aetivabncepts join together in
short-term memory and form a compound. This comgadarpassively matched
against information in long-term memory, while thesult of this matching
process determines a certain value of familiarityth@ compound. Thus, in a
specific trial of a priming task, the compound ssnas a cue to search for the
long-term memory entry of the target. The more feanthe compound, the more
accessible is the long-term memory entry corresjpontb the target. Since the
familiarity of the compound positively correlatesttwthe associative relation of
prime and target that, in turn, depends on theukraqy of prime-target co-
occurrence, semantic priming effects beyond asseeiaelatedness are hardly
explainable with compound cue models (see Luca¥))R0

Consequently, the interpretation of S—S-based atigki priming effects
might also pose a problem for compound cue theorgisce evaluative
congruency between semantic concepts doespeaptse be associated with a

frequent co-occurrence of these concepts. Thislmeagven implausible, since the
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amount of evaluatively connoted stimuli is probalwyfar too high (see Neumann
et al., 2003; Zajonc, 1980). Even if one would assuhat a compound formed by
evaluatively congruent prime and target is highdyniliar and facilitates the
search for the long-term memory entry associatdd thie target, an application
of the compound cue account to the present findisggill problematic. Given
evaluative congruency, the target response is poemglly facilitated; instead,
target response facilitation or interference depeml the prime-target response
relation. Such response-related processes betwara pnd target are, however,
not considered by the compound cue theories. Toweref do not see how these
models could account for the reported interactibevaluative congruency and
response-compatibility in S—S-based evaluative ipignasks.

Since a further objective of my experiments was elaborate the
requirements of evaluative priming phenomena on amgnmodels with a
prioritized, representational status of the evaheatonnotations, in the following
Section I discuss the implications of my resultgtmarepresentation of valence in

the semantic memory.

5.3 Implications on the memory representation of valene

As mentioned previously, the evaluative primingguigm is an implicit
measure to explore the processing of the evaluédiarires of prime and target
stimuli, whereby it provides information about tlepresentation of the evaluative
connotations in the semantic memory. For this,sitcrucial to remind that
evaluative priming effects caused by stimulus-respo compatibility are
interpreted in a largely different way than evakmipriming effects within an S—
S-based priming design. In principle, these divegginterpretations pose no
severe problem, since the evaluative content isdiferently processed in the
evaluation task compared with any nonevaluativk {asy., naming or semantic
categorization task). However, a problem arisesrvithe different interpretations
of evaluative priming effects implicate conflictimgemory representations of the
evaluative connotations. While the response-basqdamation of S—R-based
evaluative priming requires a parallel activatidrppme and target responses, the
encoding facilitation explanation of S—S-based eative priming requires the

facilitative encoding of one concept due to the-ggvation of the shared,
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evaluative features. The three-process model amdiridings in my experiments

suggest specific implications for a model of thenmey representation of

valence. First, a plausible model should providemachanism for mutual

facilitation of evaluatively congruent stimuli (#sis necessary to explain S—-S-
based evaluative priming effects), thereby, it $thoenable target-encoding
facilitation as well as prime-activation maintenang§econd, parallel activation of
target and prime representations (including unshégatures) should be possible
in order to allow for S—R-based evaluative primaffgcts.

Regarding the dominating encoding facilitation the® of evaluative
priming—as characterized earlieiillustrates a dilemma. On the one hand,
parallel distributed memory models (e.g., Mass@&95) provide the most elegant
implementation of facilitated encoding of evaluativcongruent concepts: Each
semantic concept is represented by a specific rpattd activation across
processing units, including units that code for #waluative connotations (see
Spruyt et al., 2002; Wentura, 1999; 2000). Primggxplained by the ease of the
transition between activation vectors that sharg phtheir pattern (e.g., the
evaluative category). Parallel activation of retamoncepts is implemented by
overlapping activation units that correspond to #imred semantic features.
Since, however, the response-based account of &s&lbevaluative priming
demands the parallel activation of prime and targeponse featureseven if
these features are not shared in case of respooseyatibility—the parallel
distributed memory model does not provide a comatusnechanism for S—R-
based evaluative priming.

On the other hand, traditional semantic network ede.g., Bower,
1991) are still well suited to implement the bouydeonditions for the memory
representation of valence to account for evaluapuming effects; since these
models provide a mechanism for both spreading divaon between
evaluatively congruent concepts and parallel atitmaof several semantic
concepts. However, as noted earlier, such semaetwork models are burdened
with other problems. Most importantly, if the aetion is widely distributed
among many evaluatively congruent concepts, eadlesconcept is activated to
a very low extent that, in turn, highly decreaskes probability of observable

priming effects (see Anderson, 1974). Thus, a sjimgaactivation account needs
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constraints with regard to the amount of activatiorprevent a collapse of the
system.

To overcome this dilemma, it might be of help toodwen the
considerations about a plausible model for the migmepresentation of valence
to research areas beyond the field of priming mebealn this context, it is
interesting to note that the research on workingnorg per sedeals with the
question of how different semantic concepts cankéget active for cognitive
processing at the same time; this concern corr@sptmthe parallel activation of
prime and target concepts, as it is crucial for itterpretation of S—R-based
evaluative priming effects. A prominent perspectoe working memory is to
regard its contents as the activated part of ting-term memory (see Cowan,
1999; Oberauer, 2002). In his embedded-processeelnod working memory,
Cowan characterizes the focus of attention as ttuetare within the activated
part of the long-term memory that is able to kesguad three to five unrelated
long-term memory entries in a highly accessibldest the same time. In a
comparable way, Oberauer (2002) defines the workiegnory as a framework
with three embedded components. Besides the amtiviahrt of the long-term
memory, he determines the region of direct acdesiscan hold a limited number
of information units available for cognitive prosex; thus, this region nearly
corresponds to the focus of attention in Cowan’siehoThe focus of attention in
Oberauer's model is able to keep only the curreadiiected object activated.
However, Oberauer and Bialkova (2009) reported thia¢ number of
simultaneously activated elements in the focustteihéion can be increased from
one to two by a process of ad-hoc chunking. As r@ssequence, not the single
elements but just the chunk is activated in theigaaf attention.

To account for parallel activation of more than armncept at once,
working memory models with an organizational stnoetof parallel distributed
models were considered, while the activation utiitst belong to the same
concept are assumed to fire synchronously (e.gfoRa & van Leeuwen, 2001;
Raffone & Wolters, 2001; Vogel, Woodman, & Luck,04Q Wolters & Raffone,
2008). Since-as a resul-the activation patterns of simultaneously activated
distinct semantic concepts can unambiguously andnpteiely emerge,
synchronous firing may provide an elegant mechari@nthe parallel activation

of several concepts within the distributed memorydel of priming (Masson,
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1991, 1995). With this amendment, the distributeehmary model is able to
account for S—R-based evaluative priming.

In order to provide an explanation for S—S-basealuative priming as
well, such working memory models need the implemgon of a mechanism that
enables feature overlap of simultaneously mainthic@ncepts, as it is assumed
for evaluatively congruent prime and target. Instisbntext, Raffone and van
Leeuwen (2003) considered that the activation uwitsch belong to different,
simultaneously activated patterns may alternat@ thachronizations between
the rhythms of the respective activation pattefReterring to the objective of
evaluative priming, such alternations in synchronire specifically crucial for
the evaluative features of evaluatively congrueime and target.

What is yet to be solved, however, is the questdnhow mutual
facilitation of overlapping (e.g., evaluatively @yaent) concepts can be enabled
in these sophisticated models. In this regard ginestion arises whether there is
an empirical link between priming and working megnetudies. Indeed, not at
first sight, but at the second: In several workingmory studies, similarity of to-
be-remembered items was associated with detrimeffedts, that is, rather the
opposite of mutual facilitation was observed. Jtfa example, well known that
phonological similarity of sequentially presentedords typically leads to
impaired serial recall compared to the recall obrptlogically dissimilar words
(e.g., Baddeley, 1966; Henson, Norris, Page, & Bbdd 1996). Oberauer (2009;
see also Oberauer & Kliegl, 2006, 2010) explairkesl impaired performance for
similar in comparison to dissimilar test items wahmechanism called feature
overwriting. Feature overwriting means that diffegrecurrently held items in
working memory, which share certain features, campar these features, while
only one item can gain this competition. It is impat to note that Oberauer
(2009; see also Oberauer & Kliegl, 2006) suggédstsdach feature unit is able to
fire only once per phase and, thereby, belong tp ame of all currently activated
elements in working memory at the same time.

In this regard, it is yet interesting to see tleaten though phonological
similarity of the to be remembered items was detntal for serial recall, it was
beneficial for the recall of the single items, gpective of the specific positions in
the list (see Watkins, Watkins, & Crowder, 1974)irtRermore, no detrimental

effects of semantic similarity (i.e., the to-be-embered words belong to the
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same semantic category) were found (e.g., Cowlasnitam, & Simner, 2010).
Some studies even reported improved recall for s@naly related words as
compared to unrelated ones (see Cowles et al.,; Fadifler & Saint-Aubin, 1995;
Saint-Aubin, Ouellette, & Poirier, 2005). Of courseneficial similarity effects
can be explained with easier retrieval of the mgmepresentations in case of
semantic similarity because a shared categoryconanon theme can provide an
additional retrieval cue (e.g., Poirier & Saint-Aup1995; Saint-Aubin & Poirier,
1999) or because the elements from the same senwaiggory are bound to
chunks (McElree, 1998). However, such advantageeffiscts of semantic
similarity were also interpreted as reflecting theechanism of spreading
activation (e.g., Stuart & Hulme, 2000). Thus, wog<memory studies provide
some evidence that semantic overlap of simultargoastivated patterns is
associated with benefits (in terms of mutual féation) rather than costs (in terms
of interference). These findings go in line withe thssumptions of the three-
process model.

Thus, developing a model of the memory represamsatof the evaluative
connotations that accounts for both S—R-based afsdlfased evaluative priming
effects, one might think about an amendment of ljgrdistributed models of
priming that allows for parallel activation of seakeconcepts, even in their non-
overlapping parts. Such a model should have imphkede a mechanism of
synchronous firing of all features belonging to @oacept (thereby allowing for
parallel activation of several concepts) as welhasechanism of feature overlap
of related concepts (thereby allowing for mutuatilfation of evaluatively
congruent concepts). A theoretical combination rihjmg and working memory
models seems to be a fruitful way to arrive at gplanation model of evaluative
priming effects that allows for parallel activatiohseveral (at least two) concepts
as well as mutual facilitation of evaluatively congnt concepts.

In the next Section, | aim to discuss some conalderlimitations of the
experiments reported in this thesis that are ingmdrto keep in mind while

interpreting the present findings.
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5.4 Limitations of the present experiments

One might wonder that | used rather few stimulpames and targets in
my experiments. The stimulus set sizes in evalaapvming studies are in
general much smaller in comparison with the sefssia semantic priming studies
(see Klauer & Musch, 2003). One reason for this hayn the rather limited
number of clearly valenced stimuli. Klauer and Mus(2001) examined
evaluative priming in the naming task with differeset sizes of prime and target
stimuli and did not report significant influences the stimulus set size;
however—as discussed earlieithey failed to find any significant priming effects
in this series of experiments.

| have to admit that the magnitude and the robsstr® S—S-based
evaluative priming effects in my experiments weaéher weak. Regarding the
effect sizes of S—S-based evaluative priming effectprior studies, the effect
seems to be rather small and was associated withume(see, e.g., Glaser &
Banaji, 1999; Hermans et al., 1994; Spruyt, De Hauet al., 2007; Spruyt et al.,
2002) or even small (see, e.g., Everaert et aL12De Houwer & Randell, 2004;
Spruyt & Hermans, 2008) effect sizes. Only Bargt eolleagues (1996) reported
large effect sizes for the positive evaluative pnigneffect with the naming task
(but see Klauer & Musch 2001, for a failure to regie).

One of the main and most important findings in mpeximents was the
prolonged response conflict between response-inatble prime and target
given evaluative congruency as compared to incargry Applying the rationale
of the three-process model, | interpreted thisltéauhe way that the activation
of an evaluatively congruent prime is supportedhgytarget, leading to a parallel
activation of prime and target, arehs a direct consequenreeesulting in a larger
interference of the target response by a resporseripatible prime. Following
this logic, an evaluatively incongruent prime ig sofficiently activated and does,
thereby, not have the potential to disturb thedargsponse. | must, however,
admit that the finding of an increased target raspo interference given
evaluative congruency as compared to incongruelscyalows for an alternative
interpretation. Taking the idea of distributed cgpicrepresentatieras suggested
in the distributed memory model by Masson (199195)}8-into account and
applying this idea to my experiments, the activatd the target was necessarily
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accompanied by the activation of an evaluativelpgraoent prime because the
activation units corresponding to the evaluativanaiations of prime and target
overlapped. According to the rationale of the disited memory model, however,
the parallel activation of evaluatively congrueninge and target is restricted to
their overlapping parts. The non-overlapping feadurby contrast, may impede
each other and mutually inhibit the formation af tomplete activation pattern of
either the prime or the target concept. Since, ,tlalso the response-related
features of response-incompatible prime and tamggy impede each other, an
increased response conflict given evaluative camgpy in comparison with

incongruency may occur.

Both interpretations, that is, the parallel acimatof the prime and the
target concept in case of evaluative congruencgyggested by the three-process
model) versus a parallel activation that is restddo the overlapping, evaluative
features of the prime and the target pattern witimwaual interference of the
remaining prime and target features (as implemehtetMasson’s [1991, 1995]
distributed memory model), are compatible with fimeling of increased target
response interference by an evaluatively congroemipared with an incongruent
prime. In order to test the explanation derivedrirthe three-process model
against the alternative interpretation, it is neeeg to examine the
representational status of the prime concept ie cA®valuative congruency. An
elegant and reasonable operationalization wouldobemploy prime and target
stimuli from (at least) three response categorigh & specific analysis of the
erroneous target responses-ih case of response-incompatibility and evaluative
congruency-the response associated with the prime would erterivith the
target response more frequently than expected agoeh one could conclude that
evaluatively congruent prime and target represemsit are simultaneously
activated and that the prime activation is mairgdiby an evaluatively congruent
target. Thus, such a finding would corroborateittierpretation according to the
three-process model. Otherwise, if the erroneorgetaesponses would equally
often arise due to all available responses witlegignificantly more frequent
interference by the prime-associated response,irtbeeased target response
conflict given evaluative congruency would be calubg a mutual inhibition of
the activation patterns corresponding to the priamal the target concept,

impeding the formation of the entire target acimatpattern. Such a result would
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rather corroborate an interpretation in line wihle explanation of priming effects
by the distributed memory model.

Since | examined evaluative priming in sequentrahpg tasks with one
target and a single prime per trial, my consideraticoncerning the interaction of
evaluatively congruent concepts and the representabf the evaluative
connotations in the semantic memory are restritbetivo concepts. It may be
interesting and a matter of future research to deoathe applicability of the
three-process model on priming task settings witirenthan two stimuli. The
memory models with mechanisms of synchronousipdirctivation patterns and
activation units that alternate their rhythm betwematterns should in principle
allow for the simultaneous activation of more thamo concepts, as well.
Furthermore, | did not explore in how far the thprecess model is able to
account for S—S-based evaluative priming effecth wonconsciously perceptible
primes. For this, similar S-S-based evaluative mgmstudies should be

examined with masked prime presentations.

5.5 Conclusions

The main purpose of the present thesis was to dat® and
experimentally test a theory of evaluative primithgt accounts for evaluative
priming effects in the S—R-based as well as the-l&s®d variant of the
paradigm. | would like to emphasize that both vagaof the evaluative priming
paradigm originated from largely different tradited While the S—R-based
evaluative priming variant illustrates an evaluatmodification of the response
priming paradigm, the S—S-based variant is stradifurather comparable with
the semantic priming paradigm. Thus, the implicagiof evaluative priming
effects on (a) the cognitive processes involvetheevaluative priming task and
(b) the memory representations of the evaluativanotations of semantic
concepts largely differ. With the three-process etodl aimed to propose an
integrative explanation for both S—R-based and Bas®d evaluative priming
effects. Thus, this model provides implementatiohsnutual facilitation of (at
least two) evaluatively congruent concepts, pdratgivation of (at least two)
concepts as well as response-related interactietvgelen the currently activated

concepts.
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7 Appendix
Appendix A: Pictorial material used in Experimehia, 4, and 5a

Appendix B: Word material used in Experiments 2ar&l 5b
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IAPS pictures used in Experiment 1

IAPs numbers for target pictures

Positive: 1440, 1710, 2070, 5010

Negative:1220, 1280, 6190, 9440

IAPs numbers for prime pictures

Positive:2091, 2092, 2360, 2391, 4700, 5621, 5910, 8120
Negative:2810, 2900, 6313, 9220, 9404, 9421, 9570, 9810

IAPS pictures used in Experiments 2a, 4, and 5a
IAPS numbers for pictures displaying persons
Positive: 2010, 2030, 2340, 2360, 4700
Negative:2120, 2900, 6313, 9404, 9800

IAPS numbers for pictures displaying animals
Positive:1440, 1460, 1610, 1710, 1920
Negative:1050, 1220, 1280, 1300, 1930.
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Exemplar Names from the Persons and Animals Catgtised as Primes and
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LEBENSLAUF

Curriculum Vitae

Personliche Informationen
Melanie Schmitz
Geburtsdatum: 08. Dezember 1983

Nationalitat: Deutsch

Schul- und Hochschulausbildung

Oktober 2008

Diplom in Psychologie, Johannes Gutenberg Univérsitainz
2003-2008

Studium der Psychologie, Johannes Gutenberg Uitigekdainz
2003

Allgemeine Hochschulreife, Gymnasium am StefansiMeggzig

Berufliche Erfahrungen

seit Oktober 2011

Wissenschaftliche Mitarbeiterin in der Abteilunglgdmeine Psychologie und
Methodenlehre des Instituts flr Psychologie, Ursitat des Saarlandes

Oktober 2008 — Oktober 2011

Promotionsstipendiatin im internationalen Gradeiekblleg Adaptive Minds
(IRTG 1457) am Institut fur Psychologie, Universiiés Saarlandes

April 2007 — Januar 2008

Wissenschaftliche Hilfskraft am Institut fir Sozeabkchung und Sozialwirtschaft
e.V. Saarbriicken

Juni 2006 — August 2007

Wissenschaftliche Hilfskraft in der Abteilung Allgeine Experimentelle
Psychologie des Psychologischen Instituts der JawariGutenberg Universitét

Mainz



