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Valence Focus in Evaluative Conditionin@

Abstract

It was investigated whether evaluative conditioniBE) effects depend on an
evaluative focus during the learning phase. An E€ceis a valence change of an originally
neutral stimulus (conditioned stimulus or CS) tisatue to the former pairing with a positive
or negative stimulus (unconditioned stimulus or U8}three experiments the task focus
during the conditioning phase was manipulated.iépaints judged CS-US pairings either
with respect to their valence or with respect tothar stimulus dimension. EC effects on
explicit and implicit measures were found when matewas task relevant but not when the
non-valent stimulus dimension was task relevanto &acounts for the valence focus effect
are proposed: (1) An additional direct learninghef relation of CS and evaluative responses
in the valence focus condition, or (2) a stronggivation of US valence in the valence focus

condition compared to the non-valent focus conditio
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What You See Is What Will Change:

Evaluative Conditioning Effects Depend on a Foau¥alence

Imagine that you walk through your hometown anddsundly you observe your hated
landlord talking to your new colleague, whom yourat really know yet. If, after this
observation you find your new colleague dislikealileould be due to evaluative
conditioning (EC). An EC effect is the valence ajpaf an originally neutral stimulus
(conditioned stimulus or CS, or in this case théeague) that is due to the former joint
presentation with a positive or negative stimulwscpnditioned stimulus or US, or in this
case the landlord). Typically, the valence of tt&changes into the direction of the US (for a
review see for example De Houwer, Thomas, and Bex\z9001).

EC effects, however, are not entirely robust, amndesauthors report failures to find
them (Rozin, Wrzesniewski, & Byrnes, 1998). Thecprelitions under which EC effects are
found are not yet fully understood (De Houwer, Baey & Field, 2005). Although some
authors assume that EC effects are based on grauwgimatic association formation, they
could depend on an evaluative goal or evaluatisk tacus during the learning phase. We
will argue that an evaluative goal or task indugésgalence focus”, a generalized tendency to
attend to valent features of an object and to etalabjects. This valence focus might
increase evaluative conditioning effects. As fawasknow, this possibility has not been
addressed yet.

In our example, this would mean that you are mitiedyt to change the evaluation of
your colleague due to observing him with the landlid you are in a valence focus. The
valence focus might be due to being asked abouikigahility of the landlord and the
colleague, but it might also be due to some othaluative task or goal that you were busy

with when you noticed the colleague and the lartliBor example, considering whether you
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like a pair of shoes that you just saw, or how gbauld rate a student’s thesis might increase
your valence focus and therefore the EC effechercolleague. If, on the other hand, you
were busy with some less evaluative task — retgrampty bottles to the supermarket for
example — it might be less likely that your colleags evaluatively conditioned.

Why, however, should EC effects depend on an etratuifocus? It is often claimed
that stimuli are evaluated automatically (e.g. Ba@haiken, Govender, & Pratto, 1992;
Murphy & Zajonc, 1993; Zajonc, 1980). Specificaltyhas been argued that a goal to
evaluate is not necessary for evaluation (Barglaikeim, Raymond, & Hymes, 1996). If
stimuli are evaluated independently from a goaualuate, there is no reason to assume that
EC effects depend on such a gbal.

Yet, the opinions on whether stimulus evaluatiogaal dependent are mixed. Several
studies showed that affective priming effects oanly if the response task is to evaluate the
targets and not if the response task is to judgenavalent stimulus feature (De Houwer,
Hermans, Rothermund, & Wentura, 2002; Klauer & Mys002). Recent work by Spruyt
and colleagues indicates that automatic evaluasoshown by an affective priming effect
depends on a context in which evaluation is requaea default task (Spruyt, De Houwer,
Hermans, & Eelen, 2007; Spruyt, De Houwer, & Her;y&®909). Independent from the task
in the current trial, affective priming effects grdccurred if targets had to be evaluated in the
majority of the trials. This shows that it is redew for the processing of evaluative
information whether people are in a general valdaces.

That conditioning can be influenced by modulatitigration to the to be conditioned
feature was recently shown by Olson and colleagusbeit not forevaluativeconditioning
(Olson, Kendrick, & Fazio, 2009; see Eitam, ScBuHassin, 2009, for a similar result in the
domain of implicit grammar learning). The authdmswed that non-valent stimulus

characteristics of a US (e.g., size) can be camtitl on a CS if (and only if) the relevant



Valence Focus in Evaluative Conditioning

stimulus dimension (size) is primed. The authodsrdit investigate whethewaluative
conditioning (EC) effects are influenced by primmigvalence. In their study, EC effects
occurred without priming, which is in line with miasf previous EC research. Nevertheless, it
is possible that EC effects drereasedoy increasing the focus on valence. It is alsciinbes
that EC effects ardecreasedf the focus is directed to another stimulus disien.

An indication that attentional modulation of thealative dimension could affect also
evaluativeconditioning effects comes from studies investigathe influence of cognitive or
attentional load. Recent studies showed that exgratsecondary task decreases EC effects
(Field & Moore, 2005; Pleyers, Corneille, Yzerb&tl uminet, 2009; but see also Fulcher &
Hammerl, 2001; Walther, 2002, for opposite redjl®leyers and colleagues showed that this
result is due to a reduction of contingency awagsme the condition with cognitive load,
which in turn leads to decreased EC effects. Faaldl Moore also showed a disruptive
influence of distraction on EC effects. In theudy, however, the disruptive effect seemed
not to be due to a reduction of contingency awaenehe authors discuss the possibility that
the distraction task instead specifically underrdinalence processing. Following these two
lines of explaining the disruptive effect of atiental load, we think that distraction can
forestall EC effects via two routes: By preventaumtingency learning (Pleyers et al., 2009),
and by preventing attention to valence (Field & Mn@005). It is this latter influence of
attention to valence on EC effects that we focusdhe current research.

If evidence for a valence focus effect is founghassibly has a moderating influence
in many examples of EC effects. The way we regulspeak about what we like and what we
don’t like shows how casually valence is hintethatveryday life — and in experiments, for
example, by introducing the experiment in a certaanner or by asking participants to pre-
rate the stimufi If a factor that can be installed so inconspicipactually moderates EC

effects it might be a candidate for explaining woteed contradictions in EC research.
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To address the question whether a valence focluemdes evaluative conditioning,
we manipulated the task participants were giveinduhe conditioning phase. We will now
report the results of three experiments in whichigpants either had the task to judge
stimuli concerning valence or concerning a non+vatémension.

Experiment 1

The task focus in this experiment was operatioedlizy asking participants to judge
the portraits presented as CSs and USs duringotigitoning phase either with regard to
their valence (likeability) or to a non-valent-dingon (geographic origin).

Each participant saw a number of positive and megabnditioning trials, in which a
neutral picture (CS) was combined with a positiveegative picture (US). During each
conditioning trial participants had to make a diecion the CS-US-pair. While participants
in the valence task group had to judge whethetvioepeople are rather likeable or rather
dislikeable, participants in the non-valent taséugr had to judge whether the two persons
depicted came more likely from the north or thetsami Germany (north-south task).

Method

Participants and Design

Fifty-six students from different faculties of thimiversity of Jena participated in the
experiment and were compensated with a bar of ¢atecand a piece of fruit. Data from
seven participants were excluded from analysisede to technical problems during the
experiment (two participants) or because individiiahulus ratings made the conditioning
phase impossible, see below (five participah®)irty-six of the remaining participants were
women. Ages ranged from 18 to 30 yedis{ 23.10,SD = 2.84). Patrticipants were randomly
assigned to one of two groups of a 2 (conditionasl: valence task, north-south task) by 2
(US-valence in pairing: positive, negative) mixabign with the first factor varying between

participants and the second within participants.
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Material

Pictures used as CSs and USs were color portadis tfrom the database of Minear
and Park (2004), cut to depict the face and neekpdrson. The set from which CSs and USs
were selected individually (see pre-conditioningngbelow) consisted of 50 pictures, about
half of them depicting women. The pictures weresplected so that the set contained
portraits that were likeable, neutral, and dislidedgor most participants. The program for
this and the following experiments was developetth Wie software E-prime.

Procedure

Participants were tested in a laboratory at thepeenof the University of Jena. They
were seated in front of a computer screen from wthey received all instructions. They
were informed that they were about to participata study on person perception. The
experiment consisted of three main phases, thegmrdiioning rating, the conditioning
phase, and the post-conditioning rating. It lastiedut 15 minutes.

Pre-conditioning ratingAll participants were informed that they would seene
portraits and that their task would be to indidatar likeability. They were encouraged to
give their subjective impression but at the samme tio be as precise as possible. The 50
portraits were shown in random order one by ontherscreen with a scale consisting of 19
green squares below them. The endpoints were ¢ébglbsitive” and “negative” (ratings
were scored from -9 to +9). The middle square wasked “neutral”. Participants could
indicate their judgment by clicking on one of tlggiares. As this pre-rating might have
brought all participants already into an evaluafov@us before entering the conditioning
phase, we asked them to complete a filler task #feepre-conditioning rating. In this filler
task, participants saw 50 different portraits aad to indicate on a 19-point scale whether
they think it is more likely that the person depa@ttomes from the north or the south of

Germany.
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Conditioning phaseThe pre-conditioning ratings were used to selexupes for the
conditioning phase individually. The four pictugaluated most neutrally by a participant
were selected as CSs. In the first step picturés natings of O were selected, if not enough,
also pictures with ratings of -1 and +1, and if siot enough, also ratings of -2 and +2. If
more pictures than necessary were available irstepethe choice was randomized.
Following the same principle, the two most posiigvated pictures and the two most
negatively rated pictures were selected as podite (US.9 and negative USs (Ug),
respectively. Only pictures with ratings betweenaq@ +9 and between -9 and -3 were
considered as USs. If not enough pictures werdablaifor one of the stimulus types the
experiment stopped at this point. As mentionedreefiiis was the case for five participants.
Two positive and two negative CS-US-pairs were tranted by randomly assigning one of
the neutral pictures to one of the positive or tiggagictures. At the beginning of the
conditioning phase, participants were instructefbtom an impression of the upcoming
picture pairs and to make one judgment on each Pepending on task condition, they were
either asked to indicate whether their impressidthe pair of the two people is rather
“positive” or rather “negative” (valence task caotioin) or to indicate whether they can rather
imagine that the pair of the two people comes fthennorth or the south of Germany (north-
south task condition), and press one of two maKkesd (‘X’ and ‘M’) accordingly. In each
conditioning trial, CS and US appeared on the scsgaultaneously; the CS always appeared
on the left side, the US always on the right sifihe screen. Both stimuli stayed on the
screen for 2500 ms while the participant had tpasad. When the response was entered two
small lines appeared below the stimuli, indicatimgt the response was recorded. Only after
the 2500 ms, the participant’s decision was in@dddelow the stimuli and stayed there with
the stimuli for 1000 ms. The next trial was ingdtafter an inter-trial interval of 4000 ms. In

one conditioning cycle all four CS-US pairs werewh once in random order. The
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conditioning phase consisted of six conditioningley. Altogether there were thus 24
conditioning trials. The conditioning phase lasi@ee minutes.

Post-conditioning ratingAfter a break of 40 seconds, participants wereuictéd to
rate the likeability of the depicted persons aggirst the four CSs and then the four USs
were rated in random order on the same scale dsdqre-conditioning rating.

Contingency awareness measutentingency awareness was assessed with a forced
choice procedure. Participants were asked to itelfos each CS one by one with which US
they thought it was shown. For this, the CS wasegmted in the middle of the screen
surrounded by all four USs in the corners of theag. The location of the correct and
incorrect USs was randomized. Next to each US aeurfnom 1 to 4 was shown.
Participants had to type in the number of the USiclwthey thought was paired with the CS.

Results

US Ratings

We calculated mean evaluations forgf&nd UKegSeparately for the ratings before
and after the conditioning phase. Jd3vere clearly positive and U were clearly negative
both before and after the conditioning phase (prditimning USos M = 6.46,SD = 1.39;
preconditioning Ugg M = -6.56,SD = 1.75; postconditioning Us M = 5.17,SD 2.25;
postconditioning URg M = -4.22,SD = 2.72). Not surprisingly, Ussswere more positive
than USeg F(1,46) = 727.98p < -001,n2partial = .94. This valence difference interacts with
time of rating,F(1,46) = 38.61p < .OOl,nzpamaF .46, indicating that the USs were less
extreme after conditioning. US valence in no wagnacted with task condition, &fls < 1.

CS Ratings (EC Effect)

We calculated mean evaluations for CSs paired avfibsitive US (Cg9 and CSs
paired with a negative US (G separately for the ratings before and after doomiding. To

simplify and because the CS evaluations beforedheéitioning phase were very close to 0
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(CSywos M =-0.02,SD=0.31; CHg M = 0.02,SD= 0.31), statistical tests and reports are
based on evaluative change scores (postratingatprg). Means of these change scores for
all conditions are shown in Figure 1. Based ondlasmnge scores a 2 (US-valence in pairing:
CSys CSieg Within) x 2 (conditioning task: valence task, thesouth task, between) ANOVA
was calculated. There was a main effect of US-waen pairing (EC effectf;(1,47) =
15.07,p< .001,n2partia|: .24. CQos (M = 1.36,SD = 2.28) changed into a more positive
direction than Cqy(M = -0.28,SD= 2.05). This main effect interacted with task dition,
F(1,47) =10.42p < .Ol,nzpama| =.18. In the valence task condition the diffeebetween
CSos(M =2.02,SD=1.89) and Cg(M = -0.92,SD= 2.02) was more pronounced than the
difference between G& (M = 0.67,SD= 2.47) and C&y(M = 0.40,SD= 1.91) in the north-
south task condition. The simple EC effect was @imyificant in the valence task condition,
t(24) =5.40p < .001,d = 1.08, but not in the north-south task conditi@3) = 0.43ns d = -
0.09.
(Figure 1 about here)

Contingency Awareness

Memory for CS-US-pairings was generally relativgbod. On average, participants
selected the correct US for 3.330= 1.09) out of 4 CSs. A CS-US contingency awarenes
score (number of CSs for which the participant&ekthe right US) was not related to the
strength of the EC effegf,= -0.11,t(47) = -0.74ns To test the possible mediating role of
contingency awareness on the influence of taskiiondn the EC effect, we performed a
mediation analysis (Baron & Kenny, 1986) with cdimhing task as independent variable,
contingency awareness score as mediator, and ECt e§ dependent variable. Conditioning
task significantly predicted the size of the ECGeeffff = 0.43,t(47) = 3.23p < .01, and it also
had an influence on the level of contingency aweassi = 0.34,t(47) = 2.44p < .05, with

contingency awareness being somewhat higher ievthkiative task conditioM = 3.68,SD
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= 0.69) than in the north-south task conditith= 2.96,SD = 1.30). Level of contingency
awareness did influence the EC effect over and elbask, but in the opposite direction, i.e.
higher contingency awareness was related to snt&llegffects = -0.28,t(46) = -2.08p
<.05. It did also not decrease (but descriptivetrease) the regression coefficient of
conditioning taskf = 0.52,t(46) = 3.84p < .001). Accordingly, contingency awareness does
not mediate but in tendency suppresses the infaiehtask focus on evaluative conditioning
effects, Sobel'g = -1.58,p = .11>°
Discussion

The results revealed an EC effect. Formerly netdéicds were evaluated more
positively if they had been paired with positiveda in the conditioning phase than if they
had been paired with negative faces. This effdetacted with the type of task participants
performed during the conditioning phase. An ECatffeas found only in the valence task
condition but not in the north-south task conditi®his is first evidence that EC effects
depend on whether participants are in a valenagsfoc rather focus on other stimulus
properties during the learning phase. The EC effechot interact with CS-US contingency
awarenes$.CS-US contingency awareness did also not mediatealence focus effect.

What are the cognitive processes behind this mtidglaafluence of task condition?
It seems possible that the non-valent task indadegher level of mental load than the
valence task and therefore decreases the capdoitiesrning. In this case the valence focus
effect would be due to a general difference inltfaening capacities in the different task
conditions. This could explain the valence focdsdf as it has been shown before that
mental load reduces EC effects (Field & Moore, 2QByers et al., 2009). In the study of
Pleyers and colleagues this effect was due to deeteCS-US contingency awareness in the
mental load condition, which speaks for a reductibgeneral learning capacities. If our

results were based on a similar mechanism thisdvméan that our valence focus
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manipulation does not specifically influence evaleaprocessing but cognitive processing or
learning more generally. In this case, howeverytilence focus effect should be mediated by
CS-US contingency awareness, which was clearlyheotase in this experiment (although
the level of CS-US contingency awareness was inagkegnced by the conditioning task).
This indicates that the valence focus effect ineperiment was not due to a similar process
that influenced EC effects in the study by Pleyard colleagues.

We showed with this experiment that EC effectsa@mend on a valence focus.
However, there are some limitations to this st chose the north-south task because it is
valence-free. This is an unusual task and somejpamnts might have felt that they are asked
to judge something that they cannot judge. Althowghdo not think that this can explain the
absence of an EC effect we think that a replicatvdh another non-valent dimension might
be advisable.

Experiment 2

The first goal of the study was to replicate timelings of Experiment 1 with another
non-valent task. Participants had to judge thecd@eS-US pairs. Age is more comparable to
valence than geographic origin, because it is melevant and it can be judged with some
certainty.

A second important objective of this experiment watest whether the valence task’s
influence on EC effects is also found if CS evahrats assessed with an implicit measure.
We chose the affective priming paradigm. AssesEi@gffects with an implicit measure
helps to rule out alternative explanations in teaihdemand effects.

The CSs used in this experiment were portraitslairto those used in Experiment 1.
Different to Experiment 1, USs were adjectives. theo difference is that the material was
rated and selected in a preliminary study to atoéd participants were brought into an

evaluative focus by pre-rating the stimuli.
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Method

Participants and Design

Sixty-four students from different faculties of tbaiversity of Jena participated in the
experiment and were paid 2 Euro. Depending on piezfiormance in the affective priming
task, participants were given an additional baghafcolate. Ages ranged between 19 and 32
years M = 23.86,SD = 3.01). Thirty-nine of the participants were womPBarticipants were
randomly assigned to one of the two groups of @o2ditioning task: valence task, age task)
by 2 (US-valence in pairing: positive, negativexed design with the first factor varying
between participants and the second within padrdif

Material

Both the portraits used as neutral CSs and thetade used as USs were selected in
pre-studies.

CSs.The CSs were eight color portraits taken fromdagbase of Minear and Park
(2004), cut to depict the face and neck of a per§be portraits were selected in a pre-study
(N = 38), in which they were rated on 19-point scaleshe dimensions valence and age.
They were neutral in valence (range: -0.87 to IM%,0.01,SD = 1.92), and the persons
depicted were estimated to be of middle age (ra#tg@4 to 1.29M = 0.42,SD= 1.57). Half
of the pictures depicted women.

USs.The USs were 8 German adjectives. These were gtedtéor an unrelated set of
experimentsN = 15, Gast & Rothermund, in press) to be eithaitp@ and stereotypically
young (“spontaneous”, “easygoing”), (2) positivelatereotypically old (“dignified”,
“considerate”), (3) negative and stereotypicallyyg (“careless”, “spoilt”), or (4) negative
and stereotypically old (“confused”, “frail”). Vabkee extremity was similar across conditions

of valence and age.
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Affective priming targetsthe targets in the affective priming procedureengositive
and negative nouns taken from Gawronski, WaltheB|&@nk (2005; positive words: love,
laughter, fun, joy, happiness, kiss, freedom, flidrumour, present; negative words: enemy,
violence, hate, war, misery, terror, brutality, oher, anxiety, poison).

Procedure

Participants were tested in a laboratory at thepcenof the University of Jena. They
were seated in front of a computer screen from wthey received all instructions. They
were informed that they were about to participata study on word and picture perception.
The experiment consisted of three phases, the tonidig phase, the post-conditioning
rating, and the affective priming procedure. Itégsapproximately 20 minutes.

Conditioning phasePRarticipants were instructed to form an impressibtine
upcoming combinations of picture and word. In théewuce task condition they were asked to
indicate whether their impression of the combinaterather “positive” or rather “negative”.
In the age judgment condition they were askeddecate whether their impression is rather
“typical old” or “typical young”. All participantsesponded by pressing the left or right
marked key (“X” or “M”). The allocation of judgmemnd key was counterbalanced across
participants. The labels “positive” and “negative™young” and “old” were shown on the
respective side of the screen during the whole itlonthg phase. In each conditioning trial
first the CS (the portrait) appeared. After 500thesUS (the adjective) was superimposed in
green letters over the lower half of the pictuisth stimuli stayed on the screen for 3200
ms. Participants had to make their decision duttvegfirst 2200 ms of the joint presentation.
When the participant responded, two small lineseapgd below the stimuli, indicating that
the response was recorded. If the participant didespond in time, the message “no
response” was displayed. After an inter-trial imgdrof 4000 ms, the next trial was initiated.

For each participant two CSs were combined witle@ojes that were positive and typically
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young, two CSs were combined with adjectives theewositive and typically old, two CSs
were combined with adjectives that were negativeetgpically young, and two CSs were
combined with adjectives that were negative anctaly old. The assignment of pictures to
the age and valence conditions was counterbalaareds participants. Each participant saw
all eight CS-US pairs eight times each. The ordén® 64 conditioning trials was
randomized. The conditioning phase lasted appraeiyn& minutes.

Post-conditioning ratingParticipants were informed that they would seeesom
portraits without adjectives and that their taslulgdoe to indicate their likeability. They were
encouraged to give their subjective impressiorabtihe same time to be as precise as
possible. The eight CSs were shown on the screeyone with a scale consisting of 19
green squares below them. The endpoints were é&abflbsitive” and “negative”. The
middle square was marked “neutral”. Participantsddhe pictures by clicking on one of the
squares.

Affective primingln the affective priming phase, the CSs were @seprimes;
positive and negative words served as targetsicipamts were told that they would see
pictures and words. They were instructed to deaglfast as possible whether the word is
positive or negative, and press the right key (“K61) positive and the left key (“X”) for
negative words. Each trial started with the prest@m of a CS as prime for 200 ms.
Immediately after the offset of the prime, the &rgppeared on the screen (SOA 200 ms)
where it remained until the participant respondedemphasize speed, the target changed its
color from black to red after 750 ms of presentatiba participant responded after the color
change, a message was displayed for 1000 ms praogriptn/her to respond faster. The next
trial started after an inter-trial interval of 106%. The affective priming procedure started
with a practice block of twelve trials. Twelve neltportraits not used in the conditioning

phase were used as primes and were combined \ibtkive and 6 negative adjectives
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randomly drawn from the target set. Only in thiagtice phase, participants received
feedback on erroneous responses. To increase rativa work at their performance limit,
participants were reminded again to respond fast #fe practice block and were told that if
they responded very fast and correct on many fiiaésy would receive an additional gift. The
main affective priming block started with four ramdly ordered warm-up trials in which four
of the practice primes were combined with two pesiand two negative targets. In the core
part of the affective priming procedure, each & @5s was used as a prime with two
randomly selected positive and two randomly setkntgative targets. The procedure was
divided into two blocks each of which consisted 6ftrials in which each of the CSs was
once paired with a positive and once with a negatwvget. Within each block the order of
trials was randomized.
Results

CS Ratings (EC Effect on Explicit Measure)

For each participant, we calculated the mean ratirige four C&sand of the four
CS.eg Average CS ratings for each condition are shawiigure 2. Based on these valence
scores a 2 (US-valence in pairing: =3CS.eg Within) x 2 (conditioning task: valence task,
age task, between) ANOVA was calculated. We didfindta significant main effect of US-
valence in pairing (EC effect,(1,62) = 2.28p = .14,n2pama|= 0.04, indicating that across
both task conditions G& (M = 0.60,SD = 2.30) were not reliably more positive than,gS
(M =0.15,SD= 2.36). We did, however, find an interaction afence in pairing and task,
F(1,62) =4.80p < .05,n2pa,tia|= 0.07. In the valence task condition the diffeebetween
CSs(M =0.90,SD= 2.23) and Cy(M = -0.20,SD= 2.18) was more positive than the
difference between G& (M = 0.30,SD= 2.36) and Cg4(M = 0.50,SD= 2.52) in the age
task condition. Planned comparisons revealed aefteCt in the valence task conditid(81)

=2.53,p <.05,d = 0.45, but not in the age task conditit{81) = -0.50ns, d = -0.09.
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(Figure 2 about here)

Affective Priming (EC Effect on Implicit Measure)

For the analysis of the affective priming datapeeous responses (10.84 %) as well
as response time outliers (RT < 300 ms, or RT >18960.82 % of the correct responges)
were discarded. We calculated an evaluative scorpdsitive and negative CSs separately by
subtracting the mean RT for positive target wordsnfthe mean RT for negative target words
(Gawronski et al., 2005). Thus, higher values iatianore positive evaluations. Average
evaluative scores for the conditions are shownguré 3. Based on the evaluative scores, we
calculated a 2 (US-valence in pairing, within) gc@nditioning task, between) ANOVA. We
did not find a main effect of valence in pairingJEffect),F < 1,n2partia| =0.01. This
indicates that across both task conditions,;&$8d not lead to a significantly more positive
evaluative score in the affective priming procediMe= 18.44,SD = 60.95) than C3y(M =
11.41,SD=42.65). Similar as with the explicit ratings, diel find an interaction of valence
in pairing and conditioning task(1,61) = 6.90p < .05,T]2partia|: 0.10, indicating that in the
valence task condition the difference betweep,(I8! = 37.44,SD= 63.67) and C@y(M =
5.43,SD= 38.59) is more positive than the difference & CS.s (M = 0.03,SD= 52.88)
and CQeg(M =17.20,SD = 46.12) in the age task condition. Planned corapas revealed an
EC effect in the valence task conditio80) = 2.15p < .05,d = 0.39, but not in the age task
condition,t(31) =-1.50p =.15,d = -0.26.

(Figure 3 about here)

Correlation of Explicit and Implicit EC Effects

We calculated an EC effect variable on the diffeeeaof CSos and CQegboth for the
explicit and for the implicit measure by subtragtthe respective evaluative score 0f,£S
from the evaluative score of g5 There was no correlation of the explicit andithplicit

effect variable, neither across all participants,.12,t(61) = 0.97 ns, nor within the valence
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task conditionr = .00,t(29) = 0.01 s nor within the age task conditionF .11,t(30) =
0.59,ns
Discussion

Experiment 2 replicated the influence of the candihg task on EC effects. As in
Experiment 1, an EC effect was found only if papanits judged the valence of CS-US pairs
during the conditioning task but not if they judgeed stimuli according to another dimension,
in this case according to age. This replicatesgameralizes the valence focus effect found in
Experiment 1.

Importantly, we find the same moderating influen€eonditioning task on EC effects
with an implicit measure of evaluations, namely @ffective priming task. The results on this
measure closely mirrored the results on the exphtings: An EC effect was found only if
participants judged the CS-US-pairs according tence and not if they judged them
according to age. Replicating the valence focuscefivith an implicit measure of evaluations
makes it very unlikely that the results are demeififiects. Interestingly, although the pattern
of the implicitly assessed EC effect closely miegbthe pattern of the EC effect for explicit
evaluations, correlation analyses showed that éfiéitts were unrelated in our study.

So far, the conditioning task was always performedhe conditioning pairs. For this
reason, we cannot be sure whether such a diredgpoiation is necessary. Furthermore,
performing the task always on the pairs might irdasimilarity focus, because the task
presupposes that a common judgment on the two kigmossible. Although this cannot
explain the valence focus effect (because it appidboth task conditions), it might generally
increase the EC effect (Corneille, Yzerbyt, Pley&$lussweiler, 2009). For these reasons,
the conditioning task will not be performed on deaditioning pairs in Experiment 3.

Experiment 3
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The goal of this experiment was to test whethealance focus also influences EC
effects if it is operationalized in a more genenanner, and not by a task that pertains
directly to the conditioning stimuli. Thus, the malifference in this study is that participants
did not perform a task on the CS-US pairs but dierint stimuli that were interspersed in
the conditioning trials. To further generalize #ffect for different classes of materials we
used pictures of non-living objects (pieces oflulog) as CSs and USs.

Method

Participants and Design

Forty-four students of different faculties of thailersity of Jena participated in the
experiment and were compensated with a bar of ¢atecand a fruit. Participants were
randomly assigned to one of the two groups of @o2ditioning task) by 2 (US-valence in
pairing: positive, negative) mixed design with fhet factor varying between participants and
the second within participants.

Material

CSs and USs were color photographs of pieces tinptaken in local clothing
stores while worn by a female student. The pictwere edited to show only the garment. A
set of 78 pictures (39 tops, 39 trousers/skirtgewrsed in the experiment, which cover a
range of different styles and lead to a range fbéidint evaluations by most people. From this
set of pictures those used as CSs and USs werteskladividually (see procedure).

Procedure

Participants were seated in front of a computezestfrom which they received all
instructions. They were informed that they werewhio participate in a study on the
psychology of fashion. The experiment consistethiidfe main phases: the pre-conditioning
rating, the conditioning phase, and the post-camditg rating. The experiment lasted about

18 minutes.
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Pre-conditioning ratingParticipants were informed that they would seegseof
clothing and that their task would be to indicabevimuch they like them. Because clothing
pictures are a set of material not typically endeted in psychological labs, participants saw
a short overview over the pictures before the gagihase (all pictures were presented in
random order for 500 ms each). This procedure avoigised ratings due to premature
anchoring of the evaluative range of the pictui®s Houwer, Baeyens, Vansteenwegen, &
Eelen, 2000). Following this, the 78 pictures w&tewn in random order one by one on the
screen. Participants could indicate their judgnoena scale from -9 to +9 by pressing one of
the keys, which were marked with the according nenmsb

Conditioning.CSs and USs were selected according to the resided for
Experiment 1. In this experiment, four positive &dr negative stimuli were chosen as USs,
and eight neutral stimuli as gsand CQe; The neutral stimuli were randomly assigned to
conditions. Four additional neutral stimuli werdeséed as filler stimuli for the procedure to
assess contingency awareness (see below). Thesalsershown in pairs during the
conditioning phase. For each stimulus category,dfdhe selected pictures depicted a top
and half a trouser or skirt. A conditioning pawals consisted of a top and a trouser/skirt. If
not enough pictures were available for one of theldus types, the experiment stopped at
this point. From the remaining 58 pictures in tag 40 were chosen randomly as single
stimuli for the focus task.

At the beginning of the conditioning procedure tiggrants were told that they would
see some of the garments again, some of them altvezs in pairs. They were asked to make
judgments on the single garments. In the valersledandition they were asked to decide
within 1.5 seconds whether they rather liked olikiksl the single piece of garment. In the
style task condition they were asked to categdheesingle pieces of garment as either

suitable for casual or for festive occasions. leotto keep the focus present throughout the
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conditioning phase, participants were asked to cthennumber of pieces they judged to be
positive and negative or casual and festive. Regaittie clothes presented in pairs (the
actual conditioning stimuli), participants were @dko simply watch them attentively.

During a conditioning trial, CSs and USs were pnése simultaneously for two
seconds, with the shirt always on the left sidéhefscreen and the skirt/trouser always on the
right side of the screen. Each of the conditiorpags was shown four times for two seconds
each. The single pieces of clothing for the categtion task were also shown for two
seconds. Participants could respond during thefissseconds. If they responded in time, the
label of the chosen category was presented belewititure for the remaining 500 ms. The
conditioning trials and the judgment trials wereganted in random succession with the
constraint that not more than either four conditigrpairs or single categorization pictures
were presented in direct succession. The intdrii@rval was 2.5 seconds. Altogether the
conditioning phase including filler and judgmemals consisted of 80 trials and lasted 6
minutes. At the end of the conditioning phase,ip@dnts typed in the numbers of their
counted judgments.

Post-conditioning ratingParticipants were asked to rate the presentedrpgbnce
more. The pictures used in the conditioning trve¢ése shown in random order with the same
evaluation scale as in the pre-conditioning phase.

Contingency awarenesSontingency awareness was assessed with a folnceckc
procedure similar to Experiment 1. Participantsenssked to indicate for each CS one by one
with which US they thought it was shown. For thiee CS was presented on the left side of
the screen and four possible USs were shown ongheside. One of these was the correct
US, one an incorrect US of the same valence asattiect US, one an incorrect US of
opposite valence, and one an incorrect stimulughwvhad been part of a neutral filler pair

(Walther & Nagengast, 2006). The position of thesW&s randomized. Next to each US a
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number from 1 to 4 was shown. Participants hagige tn the number of the US which they
thought had been paired with the CS.
Results

Four participants in the valence task condition fnnl participants in the style task
condition gave no or only very few responses injtidgment task during the conditioning
phase (less than two left or right key-presses)afram these participants were excluded
from the reported analyses, although this did ffecathe pattern of results.

US Ratings

We calculated mean evaluations for positive anchtieg) USs separately for the
ratings before and after the conditioning phassitRe USs were clearly positive and
negative USs were clearly negative both beforeadisa the conditioning phase
(preconditioning Ug,s M = 7.41,SD= 1.22; preconditioning Ug M = -7.85,SD= 1.20;
postconditioning Uss M = 5.41,SD= 2.03; postconditioning Ug; M = -6.06,SD= 2.18).
Not surprisingly, Usswere more positive than W& (F(1,34) = 1050.95 < .OOl,nzpamaF
0.97. The difference between pdSand USeqinteracted with time of ratingds(1,34) = 52.28,
p < .001,n°partial = 0.61. The difference between §4Sand USegalso interacted with task
condition,F(1,34) =4.91p < .05,n2pama| = 0.13. This difference already existed before the
conditioning phase;(1,34) = 9.14p < .Ol,nzpa,tia|= 0.21. The difference between {dsand
US,eg before conditioning was more pronounced in themwed focus group (Us M = 7.86,
SD=0.96; USeg M =-8.36,SD= 0.79) than in the style task group ¢SM = 6.96,SD =
1.31; USeg M = -7.34,SD= 1.35)°

CS Ratings (EC Effect)

We calculated mean evaluations forgesand CSegSeparately for the ratings before
and after conditioning. To simplify the descripti@md because the CS evaluations before the

conditioning phase were very close to 0 {§3M = 0.06,SD= 0.36; CQeg M = 0.03,SD=
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0.41) statistical tests and reports are based alu@we change scores (postrating-prerating).
Average CS evaluations for the different conditians shown in Figure 4. Based on these
change scores, a 2 (US-valence in pairingo&6S,eq Within) x 2 (conditioning task:
valence task, style task, between) ANOVA was caledl. Valence in pairing had a
significant influence on the evaluative change sdef1,34) = 6.96p < .05,n’partiar = 0.17.
As in the previous experiments, this EC effect waalified by a significant interaction with
task,F(1,34) = 5.70p < .05,1%aniai = 0.14. In the valence task condition, the diffexe
between Cs(M = 0.17,SD= 2.14) and C@y(M = -1.78,SD = 2.44) was more pronounced
than the difference between M = -0.33,SD=1.79) and C@y(M =-0.43,SD= 1.86) in
the style task condition. The EC effect was ongngicant in the valence task conditid(i.7)
=2.79,p<.05,d = 0.66, but not in the style task conditibr; 1,d = 0.07.
(Figure 4 about here)

Contingency Awareness

Contingency awareness can both be understood ag &eiare of the specific US a CS
was paired with or as being aware of the valendbe®tJS a CS was paired with (Stahl &
Unkelbach, 2009; Stahl, et al., 2009). We will negamth results for selecting the correct US
(CS-US contingency awareness), and for selecting&of the correct valence (CS-valence
contingency awareness). On average, participalgsted the correct US for 4.38D= 1.79)
out of 8 CSs. The respective CS-US contingency eness score (number of CSs for which
the participant selected the right US) tended teetsted to the EC effect € .29,t(35) =
1.78,p = .085). On average, participants selected a UBeotorrect valence for 5.53D =
1.52) out of 8 CSs. The CS-valence contingency emess score was related to the EC effect
(8 =.48,t(35) =3.22p < .01).

It has been shown that the influence of contingawsgreness on EC effects is best

analysed on a within participant basis by compaE@geffects for remembered pairs with EC
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effects for non-remembered pairs (Pleyers et @072 Both CS-US and CS-valence
contingency awareness were therefore also anabyséte basis of the single pairs. For these
analyses, we first performed for each participamat Wwithin subject regression analyses (one
for CS-US contingency awareness and one for CSialeontingency awareness) with CS
evaluation score as criterion (Lorch & Myers, 1998 predictors, US valence and
contingency awareness (CS-US awareness or CS-eadevereness) were entered in the first
step; in the second step, the interaction of USnead and awareness was entered into the
regression equation as additional predictor. Tretandardized B-weights derived for these
interaction terms indicate the influence of conéingy awareness (CS-US awareness or CS-
valence awareness) on EC and were tested agail@§St-0S contingency awareness was not
significantly related to stronger EC effed{®7) = 1.63p =.12,d = 0.31. However, valence
contingency awareness w&0) = 2.23p < .05,d = 0.49. Conditioning task did not
moderate the influence of contingency awareneds@meither for stimulus awareneg26)
=-0.38,ns d =-0.07, nor for valence awaren¢@®) = -1.33ns d = -0.29.

To test the possible mediating role of contingeamareness on the influence of task
condition on the EC effect, we performed mediafioalyses with conditioning task as
independent variable, one of the contingency avem®scores as mediator, and EC effect as
dependent variable. Conditioning task significaptigdicted the size of the EC effeft:
.38,1(35) = 2.39p < .05, and it also had an influence on the le?¥€&®-US contingency
awarenesy; = 0.36,t(35) = 2.27p < .05, with CS-US contingency awareness being
somewhat higher in the evaluative task conditddn=4.94,SD= 1.76) than in the style task
condition M = 3.67,SD=1.61). Level of CS-US contingency awareness,dvaw did not
influence the EC effect over and above t#sk,0.18,t(35) = 1.04ns It did also not

significantly decrease the regression coefficidrdomditioning taskf = .32,t(35) = 1.85p =
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.07, Sobel'<Z < 1, ns) This shows that the influence of valence focushenEC effect was
not mediated by CS-US contingency awareness.

Conditioning task also influenced the level of C8ewce awarenes$= 0.43,t(35) =
2.75,p < .01. CS-valence awareness was higher in the awadutask condition\] = 6.17,
SD= 1.54) than in the style task conditiovi € 4.89,SD = 1.23). Level of valence awareness
did influence the EC effect over and above t&sk,.39,t(35) < .05, and tended to reduce the
regression coefficient of conditioning task, but significantly so £ = .21,t(35) = 1.29p =
.21, Sobel'sZ = 1.80,p = .07). This indicates that valence awareness tendecthate the
effect of our experimental manipulation on EC effeénalysing the mediating influence of CS-
US awareness and CS-valence awareness in a mattgd&tion analysis (Preacher & Hayes,
2008) generally confirms these results: CS-US amem® does not mediate the valence focus
effect ¢ = -1.00,p = .32) while CS valence awareness tends toZte 1.85,p = .06) The
contrast between these mediating variables isigoffisant (Z = -1.60,p = .11)ll

Discussion

In Experiment 3 we operationalized the valencenes-valence focus with additional
stimuli interspersed between the conditioning $r@h which participants had to perform
either a valence judgment or a style judgment. Agae found stronger EC effects in the
valence task condition than in the non-valence tasidition. This shows that it is not
necessary to implement the focus directly on thelitmning pairs. A more generally
activated task focus also influences EC effectdhAtpoint, however, we cannot conclude on
how far the valence focus generalizes. The stithali had to be judged and the conditioning
stimuli were very similar. It would be a furtheeptto investigate whether the valence focus
generalizes to clearly different stimuli.

Contingency awareness analyses revealed that treff&e is related with CS-valence

contingency awareness but not significantly with @S contingency awareness (Stahl et al.,
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2009). Similar as in study 1, a mediation analygis CS-US contingency awareness as a
mediator revealed that the influence of the valdncas manipulation on EC effects was not
due to better CS-US contingency learning in thened focus condition. There was,
however, a tendency for valence contingency awasettemediate the relation between
conditioning task and the EC effect. This mightgesj that a critical factor in the valence
focus effect is not cognitive processing per sérather valence processing specifically.
General Discussion

We reported three experiments in which EC effeefsedded on whether participants
focused on valence during the conditioning phasaststently for a range of stimulus types
and for both a directly and an indirectly implenezhtask focus, we only found EC effects if
participants judged valence and not if they judggaiuli according to another dimension
during the conditioning phase. While all experinsantluded explicit ratings as measures,
Experiment 2 additionally contained an implicit reege of valence (affective priming). With
both the explicit and the implicit measure, exatly same pattern of results appeared:
Irrespective of measure, EC effects were only fourttie valence focus conditions. The
results on the implicit measure indicate that thkence focus effect is very likely not due to
demand effects. Additional analyses in Experimémaad 3 showed that CS-US contingency
awareness did not mediate the influence of thenealéocus on the EC effect. This shows
that the valence focus effect is different fronogmtive load effect that forestalls CS-US
contingency learning (Pleyers et al., 2009). In&xpent 3, however, there was a tendency
for the valence focus effect to be mediated byn@deawareness. Taken together, these
results suggest that the valence focus effecttibaged on differences in general learning, but
rather specifically on differences in valence pesteg. We will come back to this point in the

following section on underlying mechanisms.
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The valence focus effect is interesting for pradtreasons. Our findings suggest that a
stimulus only gains a new valence through EC-lileehanisms if a person (a consumer
watching an advertisement, a phobic patient, ooaeyearning about social relations and
circumstances) is in an evaluative mindset. Comnsigdnow we are surrounded by tasks that
are evaluative to largely different degrees (graditudents vs. returning empty bottles) and
how we can concentrate on a non-evaluative taskheatcasually evaluate a thing or a
person if asked, it is likely that we are quita@ént in switching on (and off) such a mindset,
not just in experiments but also in everyday life.

The Valence Focus Effect — Underlying Mechanisms

First, we will outline (and as far as possible eat¢) three hypotheses on mechanisms
that can explain the valence focus effect. Wetbalin theCS-US-processing hypothedise
CS-ER hypothesiand theUS-valence hypothesigfter this, we will turn towards the
guestion what we can conclude from our resultsheigoal dependencef EC effects.

The CS-US Processing Hypothesis

This hypothesis states that the focus on the valdmension leads to stronger or
qualitatively different cognitive processing of t8&-US pairs, which leads to a stronger link
between the CS and the US in memory, more reliaimeviedge on the CS-US contingency,
and therefore to stronger EC effects. Previousarebehas shown that attention can lead to
increased CS-US contingency awareness that leddsgey EC effects (Pleyers et al., 2009).
We do not think, however, that the valence foctisoeis due to this mechanism. Mediation
analyses in Experiments 1 and 3 showed that alththayvalence focus did in fact foster
learning of the CS-US contingency, this was notddugse of the stronger EC effect in the
valence focus condition. Nevertheless, it is gunteresting to note that the valence focus
seems to have a positive effect on contingencyiegr For this reason, and because other

research has shown that contingency awarenessd@Sieeffects (e.g., Pleyers et al., 2007),
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it seems that the causal link from valence focusottingency awareness to an increased EC
effect could be possible. The valence focus effegorted in our studies, however, must be
due to other processes.

The CS-ER Hypothesis

The CS-ER hypothesis states that the evaluatikeindsices participants to give more
evaluative responses (ERs) during the conditiopimgse than a non-valent task. Therefore
participants in the valence focus condition areetlixely to directly learn a link between a
CS and an ER. This direct CS-ER link can lead toranediate activation of the ER by the
CS, which contributes to the EC effect.

The CS-ER hypothesis is reminiscent of the disomssn S-S models and S-R models
of evaluative conditioning. S-S models state tHatdiects are based on an association or
mental link between the CS and the US (BaeyengnE®an den Bergh, & Crombez, 1992;
Hammerl & Grabitz, 1996; Walther, Gawronski, Blagkl.anger, 2009). This means that the
CS activates the cognitive representation of theMtiigh in turn activates an evaluative
response. S-R models on the other hand statehihatisis of the EC effect is a direct link
between the CS with an evaluative response. Thdess$ evidence for S-R models than for S-
S models of EC effects (but see Baeyens, Vanho@ioenbez, & Eelen, 1998; and Jones,
Fazio, & Olson, 2009, for more recent albeit indirevidence for the S-R model). However
the evidence on S-R learning in evaluative conalitig without additional tasks might be,
there is evidence that S-R links can lead to eviai@onditioning effects, in cases where
strong evaluative responses are given. In a difteset of studies, we found evidence that EC
effects can be based on S-R-learning if ERs ateried by asking participants to evaluate the
stimuli (Gast & Rothermund, 2010). Similar evidemoenes from research on evaluative
consequences of approach and avoidance movemdnth shows that faces that were

zoomed in with a pulling joystick-movement are tagealuated more positively than faces
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that were zoomed out in a pushing joystick-moven(@fdud, Becker, & Rinck, 2008).
Similarly, ideographs that were shown during arexithn before are evaluated more
positively than ideographs that were shown durimg @xtension if participants had the task
to evaluate the stimuli during flexion and tensf@acioppo, Priester, & Berntson, 1993).
These results suggest that especially when respdpssh/extension vs. pull/flexion) are
given an evaluative meaning they can lead to aluatr@e change of the stimulus they were
paired with. It seems therefore possible thaB@eeffect increased in the valence task
condition because the CS acquired a direct mentatd the evaluative response that was
given in the learning phase.

In Experiment 3, valence awareness — but not stimmalvareness — tended to mediate
the valence focus effect. Also this tentative resuin favor of the CS-ER hypothesis if it is
assumed that a CS-ER link is typically accompabieinowledge with which valence (but
not necessarily with which stimulus) a CS was phitealso suggests that a CS-ER link
might depend on such knowledge and is in this seasan automatic association.

A way to test whether the valence focus effect ddpen CS-ER learning might be to
employ a US revaluation technique. In US revaluasitudies the valence of the US is
changed after the conditioning phase in which tBen@s paired with the US. If the EC effect
depends on the CS-US link rather than on a dir€cER link it should depend on whether
the US is revaluated or not. If, on the other hahe effect depends on a CS-ER link, it
should not depend on US revaluation. Showing thairicreased EC effect in the valence
task condition is due to CS-ER learning would spedhvor of the CS-ER hypothesis.

The US-Valence Hypothesis

This third hypothesis on the valence focus effesuanes that due to attentional
processes the salience of the US valence is irdkokby the task focus. Humans can flexibly

allocate attention to task relevant propertiesandy from task irrelevant properties; this
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attentional focus influences even involuntary aspetstimulus processing and task
performance (e.g. Folk, Remington, & Johnston, 188#der & Frensch, 1996; for the
domain of valence, see Spruyt et al., 2007, 2009)s, participants who judge valence are
more likely to pay attention to valence relevamitfees (e.g., facial expressions) than
participants who judge for example age or geog@phgin, and who pay more attention to
other features (e.g., wrinkles, hair color). Thelagroup might even direct attention away
from — possibly distracting — valence relevantdeas. Therefore, US valence could become
temporarily activated for participants who focusvatence and temporarily deactivated for
participants who focus on something else. The U8ne&-hypothesis states that the EC
effect is based on a CS-US link, but that this kiak only lead to a valence change of the CS
if the valenceof the US is active. If the valence of the USestivated, the CS-US link can
confer no valence from the US to the CS, regardiéssw strong the CS-US-link might be.

As this hypothesis does not assume a differenteeiistrength of the CS-US link
between the two conditions, but only a differenc@aw activated the valence of the US is, it
could be tested by increasing US-valence activatidapendent from the learning phase.
This could be done in an experiment in which attipgpants work on a non-valent task
during conditioning; after conditioning participanh the valence task condition work on an
evaluative task in whichnly the USs are evaluated. According to the US-valéypethesis,
a valence-focus effect should also be found in suchxperiment.

Goal Dependence of Evaluative Conditioning

Does our research allow the conclusion that EC:tffare goal dependent? By
manipulating the judgmental task, we also maniguldhe judgmental goal. The EC effect
depended on this manipulation. Therefore, the als/amswer is, yes, EC effects are goal

dependent?
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It is a different question whether tlearning processes underlyigC effects are goal
dependent (see De Houwer, 2007, for a distinctetween effect and process). There is a
growing body of evidence in favour of the ideattie learning processes underlying EC are
at least often non-automatic or propositional (Eigld, 2000; Purkis & Lipp, 2001; Pleyers et
al., 2007; see Hofmann et al., 2009, for a metdyaisa and Lovibond & Shanks, 2002;
Mitchell, De Houwer, & Lovibond, 2009, for reviews}oal dependency is a non-automatic
feature of a psychological process (Moors & De Heyw006). Therefore the question
whether the learning process underlying EC is depkendent is relevant for research
investigating whether the learning process undeglfC is non-automatic or propositional. If
the learning process underlying EC is goal depenitienat least non-automatic in the sense
of goal dependent. Recent work suggests thatshisei case (Corneille et al., 2009;
Unkelbach & Fiedler, 2008).

Do our results (which suggest the goal dependehE€ effects) allow a similar
conclusion regarding the goal dependency or nooraaticity of the learning process
underlying EC? We do not think so.

Most importantly, it is likely that in our studié¢different from other studies) the
manipulation did not predominantly affect the leagyprocess, but rather tlkententof this
learning process. To make this clearer, consideCB-US-processing hypothesis. This
hypothesis assumes that the valence focus ledter In@emory for the CS-US pair. This
hypothesis is actually a hypothesis on the learpnogess. However, the fact that CS-US
contingency awareness did not mediate the valemesfeffect led us to reject this
hypothesis. The two other hypotheses that we pegplaalize the critical mechanism rather
in whatis learned than in a certain learning process.J8€R mechanism assumes more
evaluative responses in the learning phase thabedinked to the US; the US-valence

hypothesis assumes that the US is seen differéfttigtefore, in both cases, the conditioning
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task influencesvhatis connected to the CS rather threow (e.g. automatically or
propositionally) it is connected. If any, or botth these hypotheses can explain the valence
focus effect — which we think is the case (Gast@&Hermund, 2010) — then the valence focus
effect is no proof that thiearning processinderlying the EC effect is goal dependent. It
does, however, show that tB€ effectdepends on the goal to evaluate — probably because
EC effects depend on stimulus evaluation and stimaValuation depends on the goal to
evaluate'®

Goal Dependence of Evaluation

Taken together, our results do not allow the caioluthat the learning process
underlying EC effects are goal dependent. Theyhdwever, strongly suggest that stimulus
evaluation is goal dependent. Many researchersresthat stimulus evaluation is automatic,
and specifically, independent from the goal to eatd (e.g. Bargh et. al., 1992; Bargh et al.,
1996; Murphy & Zajonc, 1993; Zajonc, 1980). If thnas the case, however, we see no way
of explaining why evaluative conditioning effectwsld differ dependent on the conditioning
task. We proposed two ways of explaining the eualedocus effect, and there might be
more. Any explanation that we could think of, hoeewneeds to assume that stimulus
evaluation is influenced by whether the participardgsked to evaluate stimuli. In line with
research from other domains, our results thereftvomgly suggest that stimulus evaluation
depends on the goal to evaluate. Our results gortakthis earlier research in showing the
relevance of this conclusion for evaluative caoding.

Directions for Further Research

The first aim of further research might be to tegiotheses on the underlying
mechanisms of the valence focus effect. We proptisee hypotheses, tigsS-US
association hypothesithe CS-ER hypothesiand theUS-valence hypothedisat can explain

a valence focus effediVe tested the first hypotheses with mediation a&sdyand concluded
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that — although it might play a role in other r@sba- it does not account for our results. It
remains to be tested whether one or both of ther dtypotheses can account for the valence
focus effect.

Another question is whether it is necessary thatvedence focus is manipulated by
tasks. It seems possible that a valence focustedffews when the evaluative vs. non-
evaluative character of the context is manipulatgdout an explicit task. For example,
strongly valenced stimuli — as compared to modbrasdenced stimuli — might induce a
valence focus. In a similar vein, it might alsotbsted whether priming the concept of
valence, or previous evaluative tasks lead to ggp&C effects. Another possibility is that
humans are by default in a valence focus (simpbabse valence is the most important
stimulus dimension), and that this default focus caly be changed if another dimension
becomes task relevant. This would mean that ouipu&ation would be due to destroying the
default valence focus in the non-valent task coowist

The third point is related. From the presented,dagacannot conclude whether the
valence focus effect is due to increased EC efiedise valence focus condition, decreased
EC effects in the non-valent task conditions, dhbés earlier research has shown, EC
effects can emerge in the absence of explicitucsns to evaluate stimuli. This suggests
that the non-valent tasks decrease the EC effestieMer, we think that also an increase due
to the valence task might contribute to the effBetsults from a recent meta-analysis showed
that EC effects for ratings have an average effieet ofd = 0.53 (Hofmann et al., 2009). In
our studies the effect sizes for ratings range eehd = 0.45 andl = 1.08 in the valence
focus condition, and betweein= -0.09 andd = 0.07 in the non-valent task condition.
Although speculative, this might suggest both ameasing and a decreasing mechanism.

Further research could investigate this questiomblyding a neutral comparison

condition. Some thought is necessary on what wbalén appropriate comparison condition.
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It is possible that all conditioning tasks, whetbarvalence or a non-valent stimulus
dimension, might have a general effect on the E€cebecause they force the participant to
pay attention to the stimuli. It is also possiltiattboth non-valent and valent tasks induce a
similarity focus because both tasks are supposbed fmerformed on both stimuli. Such a
similarity focus has been shown to increase thet€t (Corneille et al., 2009). All of these
mechanisms do not question the difference betweeralent and the non-valent task
conditions but they could lead to a general inaed<€C effects due to any additional task
and therefore overestimate the increasing effetti@¥alent task condition as compared to
the decreasing effect of the non-valent task candit

Finally, it would be interesting to systematicatlympare the focus-dependent
conditioning of valence and non-valent propertiesombination with previous research by
Olson and colleagues (2009), our results suggastttts always the dimension focused on
that is changing in co-occurring stimuli. It woudd interesting to investigate whether both
effects are actually due to the same cognitive gsses.

Conclusion

The aim of this research was to thoroughly inveségvhether a focus on valence
influences the strength of EC effects. This isdhge. EC effects are stronger if people focus
on valence. If participants focused on anothergtisidimension, EC effects in our studies
were nonexistent. Concerning the mechanisms undgrtiie valence focus effect, we
proposed an additional learning of a CS-ER linkhm valence focus condition (CS-ER
hypothesis), and a mechanism that increases aotivait valent features of the USs (US-
valence hypothesis). We could exclude a mechanasadon increased CS-US contingency
awareness in the valence task condition. For #asaon, it seems that we have identified an

influence factor on EC that is different from theddly discussed influence of contingency
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awareness. The valence focus effect might therefddeto the understanding of the boundary

conditions of EC effects and the cognitive processewhich EC effects are based.



Valence Focus in Evaluative Conditionir8$

References

Baeyens, F., Eelen, P., Van den Bergh, O., & CranBe (1992). The content of learning in
human evaluative conditioning: Acquired valencsdasitive to US-revaluation.
Learning and Motivation, 23200-224.

Baeyens, F., Vanhouche, W., Crombez, G., & Eele(1$98). Human evaluative flavor-
flavor conditioning is not sensitive to post-acdpios us-inflation.Psychologica
Belgica, 38 83-108.

Bargh, J. A., Chaiken, S., Govender, R. & Prattd,1B92).The Generality of the Automatic
Attitude Activation EffectJournal of Personality and Social Psychology 823-912.

Bargh, J. A. Chaiken, S., Raymond, P., & Hymeg1996). The Automatic Evaluation
Effect: Unconditional Automatic Attitude Activatiomith a Pronunciation Task.
Journal of Experimental and Social Psychology,, B4-128.

Baron, R. M., & Kenny, D. A. (1986). The moderatoediator variable distinction in social
psychological research: Conceptual, strategic,stéaistical considerationgournal of
Personality and Social Psychology,, 31173-1182.

Cacioppo, J. T., Priester, J. R., & Berntson, G(1893). Rudimentary determinants of
attitudes, Il: Arm flexion and extension have diffistial effects on attitudes.

Journal of Personality and Social Psychology, 58.7.

Corneille, O., Yzerbyt, V. Y., Pleyers, G., & Mussier, T. (2009). Beyond awareness and
resources: Evaluative conditioning may be senstoverocessing goaldournal of
Experimental Social Psychology,,259-282.

De Houwer, J. (2007). A conceptual and theoretareallysis of evaluative conditioning. The

Spanish Journal of Psychology,, ZB0-241.



Valence Focus in Evaluative Conditionir8y

De Houwer, J., Baeyens, F., & Field, A. P. (20@3sociative learning of likes and dislikes:
Some current controversies and possible ways farvzagnition & Emotion, 19
161-174.

De Houwer, J., Baeyens, F., Vansteenwegen, D.,|&E®. (2000). Evaluative conditioning
in the picture-picture paradigm with random assigntof conditioned stimuli to
unconditioned stimuliJournal of Experimental Psychology: Animal Behavior
Processes, 2@237-242.

De Houwer, J., Hermans, D., Rothermund, K., & WemtD. (2002). Affective priming of
semantic categorisation respongesgnition and Emotion, 1&43-666.

De Houwer, J., Thomas, S., & Baeyens, F. (2001308istive learning of likes and dislikes:
A review of 25 years of research on human evalaatonditioningPsychological
Bulletin, 127 853-869.

Eitam, B., Schul, Y., & Hassin, R. R. (200&)pal relevance and artificial grammar learning.
The Quarterly Journal of Experimental Psycholog®, 228-238.

Ferguson, M. J. and Bargh, J. A. (2004). LikingoisDoing: The Effects of Goal Pursuit on
Automatic EvaluationJournal of Personality and Social Psychology, B%7-572.

Field, A. P. (2000). I like it, but I'm not sure whCan evaluative conditioning occur without
conscious awarenes€pnsciousness and Cognition: An International Jalirg, 13-
36.

Field, A. P., & Moore, A. C. (2005). Dissociatireteffects of attention and contingency
awareness on evaluative conditioning effects irvieeal paradigmCognition &
Emotion, 19217-243.

Folk, C., Remington, R., and Johnston, C. (199R)oluntary covert orienting is contingent
on attentional control settingdournal of Experimental Psychology: Human

Perception and Performanc&8, 1030-1044.



Valence Focus in Evaluative Conditionir38

Fulcher, E. P., & Hammerl, M. (2001). When allésealed: A dissociation between
evaluative learning and contingency awaren€ssisciousness and Cognition: An
International Journal, 10524-549.

Gast, A., & Rothermund, K. (2010J. like it because | said that | like it. Evaluative
conditioning effects can be based on stimulus-nespolearning Manuscript
submitted for publication.

Gast, A., & Rothermund, K. (in press). When old &adl is not the same. Dissociating
category and stimulus effects in four implicit mitie measurement methods.
Quarterly Journal of Experimental Psychology.

Gawronski, B., Walther, E., & Blank, H. (2005). Gutive consistency and the formation of
interpersonal attitudes: Cognitive balance afféoésencoding of social information.
Journal of Experimental Social Psychology, 818-626.

Haider, H., & Frensch, P. A. (1996). The role dbmmation reduction in skill acquisition.
Cognitive Psychology, 3@04-337.

Hammerl, M., & Grabitz, H.-J. (1996). Human evaivatconditioning without experiencing
a valued event.earning and Motivation, 27278-293.

Hofmann, W., De Houwer, J., Perugini, M., Baeydns& Crombez, G. (in press).
Evaluative conditioning in humans: A meta-analyBisychological Bulletin.

Jones, C. R., Fazio, R. H., & Olson, M. A. (2008)plicit misattribution as a mechanism
underlying evaluative conditioningournal of Personality and Social Psycholp§,
933-948.

Klauer, K. C., & Musch, J. (2002). Goal-dependerd goal-independent effects of
irrelevant evaluation$?ersonality and Social Psychology Bulletin, 882-814.

Lorch, R. F. & Myers, J. L. (1990). Regression Amsals of Repeated Measures Data in
Cognitive Researclournal of Experimental Psychology: Learning, Meyand

Cognition, 16 149-157.



Valence Focus in Evaluative Conditionirg9

Lovibond, P. F., & Shanks, D. R. (2002). The rdl@awareness in Pavlovian conditioning:
Empirical evidence and theoretical implicatiodsurnal of Experimental Psychology:
Animal Behavior Processes,,ZB26.

Minear, M., & Park, D. C. (2004). A lifespan databaf adult facial stimulBehavior
Research Methods, Instruments, & Computers636-633.

Mitchell, C. J., De Houwer, J., & Lovibond, P. B009). The propositional nature of human
associative learnindgdehavioral and Brain Sciences,,3B3-198.

Moors, A. and De Houwer, J. (2006). Automaticityth®eoretical and conceptual analysis.
Psychological Bulletin132 297-326.

Murphy, S. T., & Zajonc, R. B. (1993). Affect, Catian, and Awareness: Affective Priming
With Optimal and Suboptimal Stimulus Exposur®syrnal of Personality and Social
Psychology, 64723-739.

Olson, M. A., Kendrick, R. V., & Fazio, R. H. (2009mplicit learning of evaluative vs. Non-
evaluative covariations: The role of dimension asdglity. Journal of Experimental
Social Psychology, 4898-403.

Pleyers, G., Corneille, O., Luminet, O., & Yzerbwt,(2007). Aware and (dis)liking: Item-
based analyses reveal that valence acquisitioevdluative conditioning emerges
only when there is contingency awarendssirnal of Experimental Psychology:
Learning, Memory, and Cognition, 3830-144.

Pleyers, G., Corneille, O., Yzerbyt, V., & Lumin&, (2009). Evaluative conditioning may
incur attentional costgournal of Experimental Psychology: Animal Behavior
Processes, 35, 279-285

Preacher, K. J., & Hayes, A. F. (2008). Asymptaticl resampling strategies for assessing
and comparing indirect effects in multiple mediatoydels Behavior Research

Methods 40, 879-891.



Valence Focus in Evaluative Conditionir

Purkis, H. M., & Lipp, O. V. (2001). Does affectil@arning exist in the absence of
contingency awarenesk@arning and Motivation, 3284-99.Lorch, R. F. & Myers, J.
L. (1990). Regression analyses of repeated meadatasn cognitive research.
Journal of Experimental Psychology: Learning, Mem@nd Cognition, 16, 149-157.

Rozin, P., Wrzesniewski, A., & Byrnes, D. (1998heTelusiveness of evaluative
conditioning.Learning and Motivation, 2897-415.

Spruyt, A., De Houwer, J., Hermans, D., & Eelen(Z907). Affective priming of
nonaffective semantic categorization responSgperimental Psychology, 544-53.

Spruyt, A., De Houwer, J., & Hermans, D. (2009).dMM@tion of automatic semantic priming
by feature-specific attention allocatialournal of Memory and Language.

Stahl, C., Unkelbach, C. (2009). Evaluative leagninth single versus multiple USs: The role
of contingency awarenes®urnal of Experimental Psychology: Animal Behavior
Processes, 3286-291.

Stahl, C., Unkelbach, C., & Corneille, O. (2009 the respective contributions of
awareness of US valence and US identity in valaeggisition through evaluative
conditioning.Journal of Personality and Social Psychology, 804-420.

Tukey, J. W. (1977EXxploratory data analysi®Reading, MA: Addison-Wesley.

Unkelbach, C., & Fiedler, K. (2008Fonstruing the CS-US relation during evaluative
conditioning Paper presented at the 15th General MeetingedEtimopean
Association of Experimental Social Psychology. @aaCroatia.

Walther, E. (2002). Guilty by mere association: [eative conditioning and the spreading
attitude effectJournal of Personality and Social Psychology, 829-934.

Walther, E., Gawronski, G., Blank, H., & Langer,(Z009). Changing likes and dislikes

through the back doo€ognition and Emotion, 2889-917.



Valence Focus in Evaluative Conditionirigd.

Walther, E. & Nagengast, B. (2006). Evaluative abading and the awareness issue:
Assessing contingency awareness with the four-gatecognition testlournal of
Experimental Psychology: Animal Behavior Proces32s454-4509.

Woud, M. L., Becker, E. S., & Rinck, M. (2008). lhgit evaluation bias induced by

approach and avoidandgognition and Emotion,2 1187-1197.

Zajonc, R.B. (1980). Feeling and thinking. Prefeemneed no inferencesmerican

Psychologist, 35151-175.



Valence Focus in Evaluative Conditionig

Figure Captions

Figure 1. CS’ evaluative change scores (postratprgrating) for conditions of
valence of pairing and conditioning task in Expennl.

Figure 2. CS ratings for conditions of valence aifipg and conditioning task in
Experiment 2.

Figure 3. CS’ evaluative scores from the affecpviening procedure for conditions of
valence of pairing and conditioning task in Expemnn?2.

Figure 4. CS’ evaluative change scores (postratprgrating) for conditions of

valence of pairing and task in Experiment 3.
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Figure 3

40

30 \
20
—O— valence task
—m— gge task
10 \O

evaluative score (RT neg - RT pos)

-10

CS positive CS negative




Valence Focus in Evaluative Conditionirg

Figure 4
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Footnotes

! Ferguson and Bargh (2004) could show that goaVaekestimuli are evaluated more
positively than goal irrelevant stimuli. In thigiate, however, we are concerned with global
differences regarding the readiness with whiclkiallls of stimuli are evaluated, rather than
with differences regarding the valence of spedfimuli that are related to a particular goal.
2 It is unclear how it can be explained that a sdeoptask sometimes lead to increased and
sometimes to decreased EC effects. Similar to ithexging results on contingency
awareness, these discrepant findings might sugiga@sEC effects can be due to different
processes that respond differently to cognitivelloa

% Both individual and non-individual stimulus selectprocedures are common in evaluative
conditioning research. As an individual preselacfbase (that is usually accomplished right
before the conditioning phase) might bring paracifs into a valence focus that remains
during the conditioning phase, the valence focymlhesis predicts stronger EC effects after
individual stimulus selection. Effects in fact ateonger when USs are selected on an
individual basis. This is not the case for indinatly preselected CSs (Hofmann, De Houwer,
Perugini, Baeyens, & Crombez, 2009). Effects oépkecting CSs, however, could be
influenced by several variables (individual selectof CSs could lead to reduction of error
variance on the one hand, but to a decrease @fffibet due to participants’ aim to remain
consistent on the other hand) and are therefofieuifto interpret anyway. These
explanations do not apply in the same manner teefeeting the USs. The valence focus
mechanism, however, can explain the effect of USgaiection.

* Inclusion of those participants of whom data werailable did not lead to different results.
® Contingency awareness can also be understoodaasraess of the valence of the US the CS
was paired with (Stahl & Unkelbach, 2009; Stahlkelbach, & Corneille, 2009). Counting

the trials in which the participant selects a U$hef correct valence (not necessarily the
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correct US) gives an estimate of this valence ames® In this experiment, however, only
eight participants ever selected a wrong US thatefithe right valence. Thus stimulus
awareness and valence awareness are highly cedelall contingency awareness analyses
lead to very similar results. Importantly, valeraveareness was also unrelated to the EC
effect,f = 0.01,t(48) = 0.04ns. Accordingly, there was also no mediation of thénce

focus effect by valence awareness.

® It has been shown that the influence of contingeveareness on EC effects is best analysed
on a within participant basis by comparing EC afdor remembered pairs with EC effects
for non-remembered pairs (Pleyers, Corneille, Lweni& Yzerbyt, 2007). However, in
Experiment 1, there were only four CS-US-pairsdach participant and most of them were
remembered correctly. Thus only eight participattsially had both positive and negative
non-remembered pairs. Only three participants tudld iemembered and non-remembered
positive and negative CS-US pairs. Thus, the wigarticipant awareness factor does not
vary for the majority of the participants. Analygianly remembered pairs shows an EC
effect,F(1,39) = 8.61p < .01,1%paniai = .18, and an interaction of valence focus and EC,
F(1,39) = 14.18p < .001 1%partiar = .27. Analysing only non-remembered pairs show&@
effect, F(1,6) = 1.64 = .25,1%pania = .22, and no interaction of valence focus andEHC,6)
<l,p= .86n2partia| = .005. Please note the small power for non-reneeetbpairs.

’ The fact that no influence of contingency awarsresEC effects was found in our study
should not be interpreted as showing that EC isnilatenced by contingency awareness. The
general level of contingency awareness was higluirstudy so that a ceiling of what is
necessary for EC might have been reached.

8 Although the age dimension is not completely veafeze, it is clearly less valent than the

valence dimension.
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® Reaction times above 896 ms were more than thtemjuartile ranges above the third
guartile of the response time distribution (“fat @alues”; Tukey, 1977). Analysing only
those responses that were given before the tarngetd red (<= 750 ms) led to the same
results.

19 This difference is possibly relevant because if@dias the group differences in the EC-
effect. It does not, however, significantly cortelavith the EC effect, neither across all
participants, nor in one of the groups (a#l .26,ns). Therefore, entering US ratings as
covariates seemed not warranted. Nevertheless e med additional analyses with US-
ratings as covariates. These led to the same patteesults.

1 These mediation analyses could unfortunately rqidsformed on the stimulus-pair level
because repeated measures regression analysee tecgither calculate regression
coefficients for each participant separately ceiter N-1 subject-dummy variables for every
predictor and their interactions (Lorch & Myers9D9. This leads to two problems: 1.
Between-subjects effects cannot be calculated lsedéwey do not vary within the subjects. 2.
The complete analysis involves a very large nunoberedictors that almost reaches the
number of data points.

12 The fact that in our studies the EC effect onlagted when participants had the goal to
evaluate does in a strict sense not proof thatfigCte never appear without the goal to
evaluate. They only show that within the constsaard conditions of our experiment we
found such a dependency (see Moors & De Houwel6,200 a discussion of this issue).

13 An additional point is that independent of theqess mediating the valence focus effect, it
is possible that this mechanism just adds up taradard EC effect which by itself might be
based on a different process. If, for exampleytilence focus effect is based on a CS-ER

link then this does not mean that all of the E@@lfis based on a CS-ER link; it might be
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partially based on a CS-US link. Of course, theireadf the process underlying the valence

focus effect might be informative about the proagsderlying the EC effect.



