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Abstract

Evaluative conditioning (EC) effects are often a&ssd to be based on a learned
mental link between the CS (conditioned stimulus) the US (unconditioned stimulus). We
demonstrate that this link is not the only one tizat underlie EC effects, but that if
evaluative responses are actually given durindetiining phase also a direct link between
the CS and an evaluative response — a CS-ER loain-be learned and lead to EC effects. In
Experiment 1, CSs were paired with USs and paeitgpwere asked to evaluate the pairs
during the conditioning phase. Resulting EC effeatse unaffected by a later revaluation of
the USs, suggesting that these EC effects carttiteuttd to CS-ER learning rather than to
CS-US learning. Experiment 2 replicated Experindenith the difference that no evaluative
responses were given during the learning phasefte€Cts in this study were influenced by
US revaluation, suggesting that these EC effeetsrainly based on CS-US learning. In
Experiment 3, it was shown that EC effects candoed even if the USs are entirely removed
from the procedure and the CSs are only paired evifbrced evaluative responses. Together
the experiments show that the valence of a stintdinschange due to a contingency with an

evaluative response.

Keywords: Evaluative Conditioning; S-R learningS3earning; US revaluation; evaluative

response
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| Like It Because | Said That | Like It. Evaluati@®»nditioning Effects Can Be Based

on Stimulus-Response Learning.

People sometimes develop strong likings for netitiags after encountering them in
combination with likeable things or in enjoyableustions. Some people, for example, love
the scent of a sun-oil they used on a beach hollagh an acquired liking is an example for
evaluative conditioning (EC). EC can be definethasvalence change of a stimulus (CS) due
to the previous pairing with a likeable or dislikéastimulus (US); see De Houwer, 2007; De
Houwer, Thomas, & Baeyens, 2001; Lovibond & Shagk€2 for reviews, or Hofmann, De
Houwer, Perugini, Baeyens, & Crombez, 2010, foredaranalysis.

The dominant view on conditioning in general, amatenspecifically also on EC, is
that it is based on the mental linking of the ral@vevents or stimuli that were encountered in
the learning episode (Hall, 2002). Whether thesetatdinks that presumably underlie EC
effects are automatic or propositional is a magpid in EC research (e.g. Corneille, Yzerbyt,
Pleyers, & Mussweiler, 2009; Gast & De Houwer, 20&8wronski & Bodenhausen, 2006;
Hofmann et al., 2010; Mitchell, De Houwer, & Lovitd, 2009). Less attention is paid to the
question of what is actually linked to what. ThEsurprising as understanding what is linked
to what, or understanding thiek structure,is central for understanding a learning process
(Rescorla & Holland, 1982).

In EC research it is often assumed that the ménkabetween the neutral stimulus
and the valent stimulus is responsible for the E€ce This assumption is also called the CS-
US (or S-S) model (Baeyens, Eelen, Van den Berg@r@nbez, 1992; Hammerl & Grabitz,
1996; Walther, 2002; Walther, Gawronski, Blank, &nger, 2009 ). This model states that
the CS becomes associated to the US due to CS-dgpif the CS is later presented alone,

the mental representation of the US is activatadhe CS-US association. Consequently, the
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valence of the activated US influences the evalnadf the CS. In the example, the sun-oil
becomes associated to the beach. If the sundailés encountered again it activates the
representation of the beach. Because the beadsitévp, this improves the evaluation of the
sun-oil.

The CS-ER (or S-R) model, on the other hand, statisect link between the CS and
an evaluative response (CS-ER link). As, accorttnfpis model, the US can trigger
evaluative responses (ERs) during the conditiohiay the CS can become directly
associated to these evaluative responses. If thie [@fr presented, the direct link to the
evaluative responses influences the evaluatioheo3S. In the example, the sun-oil could
have become directly associated to evaluative regsothat were elicited by the beach.
Evaluative responses can have various forms. Toeldde verbal expressions, laughter,
smiling, and also inner responses to the enjoyakperience. If such evaluative responses
were triggered by the beach while the sun-oil wasent, they could become directly
associated to the sun-oil. Consequently, if theailis encountered again, evaluative
response tendencies are activated and influencavéiigation of the sun-oil. To our
knowledge, there is only little direct evidence ito{Baeyens, Vanhouche, Crombez, & Eelen,
1998; see also Fulcher & Cocks, 1997). The CS-EReintan also be described as an
intrinsic learning model, and the CS-US model asfarentiallearning model (Baeyens et al.,
1992, 1998; Fulcher, 2001; Levey & Martin, 1987).

CS-US and CS-ER models have been tested with enpetal paradigms adapted
from research on classical conditioning. Thesedignas aresensory preconditionin¢g.g.,
Brogden, 1939; Konorski, 1948) ahiE revaluation(e.g., Rescorla, 1973). In sensory
preconditioning studies of EC, first two neutratmatli are combined with each other. In the
next step, one of them (CS1) is combined with anvastimulus. It is then tested whetlies

otherneutral stimulus (CS2) changes its valence. Watln@hstrating this possibility, it has
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been shown that CS-US associations can be thefbasigaluative conditioning effects
(Hammerl & Grabitz, 1996; Walther, 2002).

More relevant for the question whether a given €ceis based on a CS-ER or a
CS-US link, however, are US revaluation studiesyliich these two models are tested
against each other. In this paradigm, CSs in altitns are first paired with valent USs.
Next, in therevaluation conditionthe valence of the USs is experimentally changéuout
further presentation of the CSs. If a US was famsple positive during the conditioning
phase, it should now for example become negativeeotral. In the control condition, US
valence is kept constant. Then, CS valence is medslihe CS-ER model predicts an EC
effect that is independent of later US revaluatidecording to this model, only the valence of
the USs during the conditioning phase is relevactbse, in this phase, the ER towards the
US can become directly associated to the CS. A R@&dSociation should thus remain
unaffected by later changes in US valence. CS-U&etspon the other hand, do not predict
an EC effect in the revaluation condition (or egereversed EC effect) because the US does
not have its former valence anymore after revadmatdience, the CS-US association cannot
confer this valence to the CS. According to theld®model, EC effects should thus differ
depending on whether the valence of the US wasgglthsubsequent to conditioning or not.
The empirical evidence in US revaluation studiasiieed. Two studies favour the CS-US
model by showing that CS valence depends on whiikddS is revalued or not (Baeyens et
al., 1992; Walther et al., 2009). Baeyens and aglies (1998), however, conducted a US
revaluation study, in which flavours as CSs anégative taste (Tween) as US were
presented together in drinkable solutions. After @8-US presentation and a first CS rating
phase, the US wasflated by presenting a solution with a 10 times higheraamtration of
Tween. There was no evidence for a change of thefte€t due to this manipulation, which

would have been predicted by the CS-US model (Baegeal., 1998). Therefore, this study
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supports the CS-ER model. Taken together, the re@len whether CS-ER associations can
be the basis for EC effects, is mixed.

For CS-ER links to be learned, it should be impurthat the US actually triggers an
evaluative response during the learning trials linclear whether this is always the case.
Some researchers assume that valent stimuli autaihatrigger at least an internal
evaluation or evaluative response (e.g., BarghikehaRaymond, & Hymes, 1996; Martin &
Levey, 1978; Murphy & Zajonc, 1993; Zajonc, 198R¢cent evidence, however, showed that
even implicit evaluative responses are not uncait but depend on an evaluation goal
(Spruyt, De Houwer, Hermans, & Eelen, 2007; Spridgt Houwer, & Hermans, 2009).
Whether and to what degree the US in an evaluatiwditioning procedure elicits evaluative
responses could therefore depend (1) on whethes th@ goal to evaluate, but (2) also on the
type of stimulus. Possibly, the stimuli used by Baes et al. (1998) — good and bad tastes —
are stimuli that are likely to trigger evaluativessponses (Berridge, 2000); more likely
perhaps than pictures — as used by Baeyens é08R) and Walther et al. (2009).The use of
stimuli that are more likely to trigger evaluatiresponses might explain why EC effects are
found to be based on CS-ER links in this study,rmitin the other studies. The more general
conclusion of this would be that CS-ER based E€atdfcan be found if USs trigger
evaluative responses during the learning phase.

If EC effects are found that are due to the mdintking of the evaluative response
with the CS, it should be possible to observe affexts that are based on pairing the CS with
only the evaluative response and no other stimifiasperson is for example confronted with
a piece of music, a person, or a present that sgemsnely neutral or even negative to him
or her, he or she might nevertheless express likihgs pretended expression might influence
the actual liking of the person or the object. Aligh such an effect would not be due to

pairing a stimulus with another stimulus and ig¢fiere beyond what is typically considered
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as an EC effect (De Houwer, 2007), it seems teelsyant for understanding the processes
that can underlie EC on the one hand, and the dewelnt of likes and dislikes in everyday
life on the other.

In the following experiments we tested whether GSebntingencies can lead to an
evaluative change in the CS. We tested this bo#imiEC paradigm in which participants see
the pairings of neutral and valent stimuli andexplicitly asked to give evaluative responses
during the learning phase and in an experimenthichvthe CS is paired only with evaluative
responses. Thus two different strategies were eghpdi exclude the possibility that resulting
EC effects are based on CS-US associations. InrExget 1, CSs were paired with valent
USs and participants were asked to evaluate tihmlsts pairs during the conditioning trials.
We tested whether EC effects in this experimeneviased on CS-ER or on CS-US
associations with a US revaluation procedure, asrie=d above. In Experiment 2, a further
US revaluation study, we tested whether evidencE€SER associations is found if the
conditioning procedure does not involve open eualaaesponses. In Experiment 3 we
tested whether the valence of a stimulus can begethby pairing it with an evaluative
response only. CSs in this study were thereforgaived with USs, but with enforced
evaluative responses only.

Across experiments, we used implicit measures onlg addition to explicit ratings
to reduce the possibility of demand effects. Walus® different implicit measures
(affective priming, affective misattribution proeeé) to reduce the risk of interpretations
based on possible artifacts of a particular prosednd to increase the generalizability of the
results. Both measures are suitable for the valere@surement of single stimuli that
underwent an EC procedure and have been used gtug@s before (affective priming:
Fazio et al. (1986); for an application to EC reskaee, e.g. Hermans, Vansteenwegen,

Crombez, Baeyens, & Eelen (2002); affective migattion procedure: Payne, Cheng,
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Govorun, & Stewart (2005); for an application to ESearch see, e.g. Prestwich, Perugini,
Hurling, & Richetin (2010). The popular implicitssciation test (IAT; Greenwald, McGhee,
& Schwartz, 1998) is not ideal for this purposétagonstruction requires stimulus categories
and captures the valence of these categories thefamly the valence of individual stimuli
(Gast & Rothermund, 2010).

Experiment 1

In Experiment 1, we tested whether a valence chrads due to a CS-ER link can
be found in an EC procedure that assures that &waduresponses are given during the
conditioning phase by explicitly asking participai give evaluative responses. To be able
to test CS-US vs. CS-ER links, Experiment 1 conagaris US revaluation procedure. Except
for the evaluative task in the conditioning phdke,experiment was modelled closely after
Walther and colleagues (2009). In their study,abthors had found evidence for CS-US
learning.

In the conditioning trials of Experiment 1, neut@®s were paired with valent USs.
Participants were asked to indicate on each trgtier their impression of the CS-US pair is
rather positive or rather negative. Such a proaethads to strong EC effects (Gast &
Rothermund, in press). After the conditioning phésaf of the USs underwent a revaluation
procedure. The CS-ER model predicts no influendd®fevaluation on CS valence (and EC
effects also for CSs paired with USs that are i@dkfter the conditioning phase); the CS-
US model on the other hand predicts an influendé®fevaluation on CS valence (and an
EC effect only for CSs paired with USs that werémoalued). Valence was assessed
explicitly (rating) and implicitly with an affecta/priming procedure (Fazio et al., 1986). In
the trials of an affective priming procedure, aevdilprime is presented shortly before a valent
target that is categorized by the participant atiogrto its valence. Responses are faster if the

target is preceded by an evaluatively congruemgiipositive prime - positive target or



EC Effects Based on CS-ER Learning 10

negative prime - negative target) than if it isqgeed by an evaluatively incongruent prime
(positive prime - negative target or negative prinpesitive target). Therefore the affective
priming procedure can be used as an implicit measti€S valence if the CSs are used as
primes in combination with evaluatively polarizedigets. Evaluative conditioning can be
inferred if positive CSs speed up responses tdipesargets compared to responses to
negative targets — relative to the pattern foumchémative CSs and positive and negative
targets.
Method

Participants

Fifty students of different faculties of the Unig#y of Jena participated and were
paid 2 Euro. Data from two participants had to kewed from the analyses, one due to an
extremely high error rate (> 50%) in the affectpréming task; the other due to an erroneous
labelling of the response keys. Of the remainimgigipants, 28 were female. Ages ranged
from 18 to 36 yeara = 22.1,SD= 3.8).

Material

CSs and USs were portraits taken from the datadfagénear and Park (2004), cut to
depict the face and neck of a person. Followingtiéalet al. (2009), stimuli were not
selected individually, but based on their likedpitatings on 19-point scales in previous
studies. Eight pictures that were rated neutrabience were selected as CSs (rahje: -
0.9 toM = 0.8). Half of these pictures depicted women,atieer half men. Four pictures that
were rated positively (rangM = 1.8 toM = 4.3) and four pictures rated negatively (rarige:
=-3.7 to -2.6) were chosen as USs. All of theggaded men. Statements in the attitude
formation and in the revaluation phases (see Puvegavere identical or similar to those used
by Walther et al. (2009). The targets in the affecpriming procedure were positive and

negative nouns taken from Gawronski, Walther, aleahB(2005; positive words: love,
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laughter, fun, joy, happiness, kiss, freedom, ftigmumour, present; negative words: enemy,
violence, hate, war, misery, terror, brutality, e, anxiety, poison).

Procedure

All experiments reported were conducted in labarasoat the campus-site of the
University of Jena. The experimental program fbeaperiments was run under E-Prime. For
this and the following experiment, up to eight mapants were tested simultaneously at
individual work spaces. They were seated in frdrat computer screen which displayed all
instructions. The experiment consisted of the foilfy phases: an attitude formation phase, a
conditioning phase, a US revaluation phase, artthagin which the resulting valence of the
CSs were measured, first with an affective prinpngcedure as an implicit measure, and then
with explicit ratings.

Attitude formationTo make sure that the portraits used as USs leacottnect valence
for each participant, the experiment started withatiitude formation phase in which
participants were asked to imagine that they hatstarted to work in a new company and
were interested in getting to know the new collesgT hey were asked to form impressions
of the colleagues depicted on the presented pitiEach of the eight US pictures was then
shown three times in combination with one of thddferent statements each of which
corresponded in valence with the portrait (e.galisays willing to listen to other people’s
problems”). The 24 impression formation trials wpresented in random order. Each US-
statement pair was shown for 7000 ms. Followingngar-trial interval of 1000 ms, the next
trial started.

Conditioning.At the beginning of the conditioning phase, pgraats were told that
they now were acquainted with some of the colleagwile still not knowing others. It was
announced that in the following part, pairs of pies of two colleagues would be presented.

The participants’ task was to form an impressiotheftwo colleagues together and indicate
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whether they had a more positive or more negathéssion of them. In each trial, one US
and one CS were presented. Each CS-US pair wasnpeelseight times. Thus, the
conditioning phase consisted of 64 trials, whichesgyed in random order. Each trial started
with the simultaneous presentation of the CS aadU8 next to each other. Participants had
time to press one of two marked keys (“X” or “M"Jidhg the first 2700 ms of the
presentation. For half of the participants “X” indied positive; for the other half it indicated
negative. After 2700 ms either the word “positiipdsitive”)or the word “negativ”
(“negative™) appeared below the pictures, dependim¢ghe decision of the participant, or
“keine Reaktion” (“no reaction”) if the participahad failed to respond. The pictures and the
word remained on the screen for 1000 ms. Followimgnter-trial interval of 4000 ms, the
next trial started. Participants responded accgrttirthe valence of the US picture in 85.1 %
of all conditioning trials.

US revaluationParticipants were instructed to imagine that adtésw weeks of
working in the company they had already had timgetbacquainted with the colleagues.
Some of the information they received earlier tdroat to be true, while other information
turned out not to be reliable. It was announcetlttihey would receive additional information
about some of the colleagues. They were askedtoifopressions about them, and to
indicate for each colleague whether the impresaias positive, negative, or neutral at the
given moment of presentation. The US-revaluatiassphconsisted of 24 trials in which each
of the eight USs was presented with three newipesir negative statements. Half of the
USs were always combined with statements that sporeded in valence with the statements
from the impression formation phase (congruentltateon) and half of the USs were always
combined with statements of opposite valence (igongent revaluation). Each trial started
with the presentation of the US and the statenmm®@00 ms during which participants could

indicate their impression by pressing one of theskK&”, “G”, or “M” (“G” indicated neutral,
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“X"and “M” indicated positive and negative, restigely, or vice versa for the same halves
of participants as in the conditioning task). THgrositive”, “negative”, “neutral”, or “no
response”, depending on the participant’s respamsewritten below the US and the
statement for 1000 ms. After an inter-trial intére1000 ms, the next trial started.

Affective Primingln the affective priming phase, CSs and USs weegl &as primes
and positive and negative words as targets. Paatits were told that they would see words,
preceded by rapidly appearing and disappearingngist They were instructed to decide as
fast and correctly as possible whether the wordpeeitive or negative, and press the right
key (“M”) for positive and the left key (“X”) for egative words. The primes (CSs and USs)
were not further mentioned in the instructionsaB&enote that for half of the participants the
allocation of evaluative responses to keys in ffective priming phase was identical to the
(counterbalanced) allocation of evaluative respsmsédeys in the previous learning phases,
while it was reversed for the other half. Thisngpbrtant as a consistent relation between a
stimulus and a keypress might cause facilitatioth@affective priming phase independent
from the evaluative learning. Likewise a reversadtion might cause interference.
Counterbalancing key allocation in the learningggsaallows us to estimate evaluative
learning across conditions of response key comsigte

Each trial started with the presentation of a priore200 ms. Immediately after the
offset of the prime, the target appeared on theesc(SOA 200 ms) and remained there until
the participant responded. After an inter-triabimtal of 1000 ms, the next trial started.

In the main block of the affective priming procegluthe eight CS pictures and the
eight US pictures were used as primes, in additidour neutrally evaluated portraits that
had not been shown before, and which were usedsaline trials. Each of these pictures was
randomly combined with three positive and threeatigg targets, summing up to 120 trials,

which were presented in random order. These wemeepied by 12 practice trials and four
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warm-up trials in which the same targets but déffemprime pictures were used. Only during
the practice trials, feedback on erroneous respgonas given.

Ratings.Participants were asked to rate the likeabilityhef persons depicted on the
CS and US pictures. They were instructed to giselgective impression, but nevertheless to
use the whole scale and to try to be as exactsstpe. The pictures appeared one by one,
with a response scale consisting of 19 green sglmew them. The endpoints were labelled
“positive” and “negative”; the middle square wadled “neutral”. Participants could rate
the likeability of a portrait by clicking on one tife squares. Thus, ratings could vary between
-9 and +9 (the numbers were not indicated on thkekcParticipants rated first the CSs and
then the USs. Within these categories the orderamdomized.

Design

The experiment consisted of adtifinal US valence: positive, negatjve 2
(congruency of US revaluation: congruent, incongtiigithin-subjects design. Other factors
(the assignment of CS pictures to the conditions/al&nce and revaluation, the assignment
of US pictures to the revaluation condition, angl @issignment of keys to labels in the
conditioning and the US revaluation task) were tetoralanced across participants.

Results

All analyses are based on 2 (original US valenositive, negative) by 2 (congruency
of US revaluation: congruent, incongruent) repeatedisurement ANOVAs. These analyses
were performed for both the affective priming taskl for the explicit ratings. For both
measures, results on the USs and the CSs areaédport

Affective Priming

Incorrect responses (6.3 %) as well as outlie® ¥&). were removed before RT
analyses of the affective priming data. Reactiomes were treated as outliers if they were

below 250 ms, more than 1.5 interquartile rangesalthe third quartile of individual
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response time distributions (“outliers”; Tukey, ¥9,7or more than 3 interquartile ranges
above the third quartile of overall response tingtridution (1119 ms , “far outs”, Tukey,
1977). Baseline trials were used to test whethes iRTrials with negative targets differed
from RTs in trials with positive targets, and ifoessary to correct for it. As this was not the
casef(47) = 0.75ns, d= 0.11, and because baseline correction would cmyge

descriptive values but not the statistics of theuvant comparisons, baseline trials were not
further analysed. Both CSs and USs fall into faumditions: (1) originally positive,
congruent revaluation, (2) originally positive, amgruent revaluation, (3) originally negative,
congruent revaluation, (4) originally negative,angruent revaluation. For each of these
eight stimulus conditions (four CS conditions, fa$ conditions), RTs on positive and RTs
on negative targets are available. These are osealdulate evaluative scores by subtracting
RTs on positive targets from RTs on negative targ8awronski et al., 2005). Thus, higher
scores indicate more positive evaluations. Pleasethat only the difference of these scores
between conditions and not their absolute valualshioe interpreted. The latter is
confounded with a main effect of target valence laaad (as the positive response in the
affective priming task is always given with thehtdnand and vice versa).

Implicit US evaluative scoreBor the US analysis, only data of 47 participavese
available because one participant had only incoresponses in one cell. Mean evaluative
scores and SDs for the USs in the conditions gfimal valence and revaluation condition can
be found in Table 1. A 2 (original US valence) bgr@valuation: congruent, incongruent)
ANOVA for repeated measures showed a main effeotigfnal US valencek(1,46) = 4.94,
MSE= 6915.48p < .05,n%ariar = .10. Originally positive USs yielded higher aetive
scores than originally negative USs. There was am mffect of congruency of US
revaluationf < 1. Importantly, congruency of US revaluatiorenatcted with US valence,

F(1,46) = 15.63MSE=5357.54p < .OOl,nzpamaF .25. The evaluative scores of }Jsiind
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US,egdiffered only in the congruent revaluation conditit{46) = 4.15p < .001,d = 0.61,
and not in the incongruent revaluation conditig#6) = -0.97ns, d= 0.14. Thus, US
revaluation, as measured with the affective pringirgcedure, was successful.

Implicit CS evaluative score$he 2 by 2 ANOVA for repeated measures on
evaluative scores for CSs showed a main effediefdctor original US valence (EC effect),
F(1,47) = 4.42MSE= 5282.28p < .05,1pariar = 0.09. CSs that were combined with positive
USs were evaluated more positively than thosewlat combined with negative USs. No
main effect of revaluation was found, and, mostantgntly and in line with the CS-ER
learning hypothesis, no interaction between oridiifa valence and revaluation condition, all
F < 1. To answer the critical question whether aneif€ct was also obtained for CSs that
were paired with later incongruently revalued U8s tested the simple main effect of
original US valence in both revaluation conditieeparately. A significant EC effect was
found in the incongruent revaluation condition;g:8ad a more positive evaluative score
than CQeg t(47) = 1.81p < .05, one-tailed] = 0.26. In the congruent revaluation condition,
the difference between Gsand CQq4failed to reach significancg47) = 1.22p =.23,d =
0.18. The result pattern thus indicates that inithlimeasured CS valence depends on US
valence during conditioning and not on US valerfter @onditioning. This is in line with the
CS-ER hypothesis. EC effects based on the differéetween the evaluative scores ofdsS
and CQegfor both revaluation conditions can be seen iufadL.

Ratings

For each participant, we calculated mean ratingeefwo USs and two CSs in the
four conditions: (1) originally positive, congruametvaluation, (2) originally positive,
incongruent revaluation, (3) originally negativengruent revaluation, (4) originally
negative, incongruent revaluation. Mean ratings @Bg for these conditions can be found in

Table 2. Based on these rating scores, 2 (origdavalence: positive, negative) x 2



EC Effects Based on CS-ER Learning 17

(congruency of US revaluation: congruent, incongtyANOVA with repeated measures
were calculated.

US ratings.The 2 by 2 ANOVA on US ratings showed a main dftdoriginal US
valence. Ugswere rated more positively than M$F(1,47) = 334.68MSE=11.62, p <
.001,n2pania|: .88. Importantly, US valence interacted withalesation conditionf(1,47) =
55.13,MSE= 9.67,p < .001,n%aral = .54, indicating that the difference between,dd&nd
US,egWas larger in the congruent revaluation conditi¢4i7) = 23.20p < .001,d = 3.35, than
in the incongruent revaluation conditid(47) = 7.29p < .001,d = 1.05.

CS ratingsThe 2 by 2 ANOVA on CS ratings showed a main gftdoriginal US
valence in pairing (EC effect). Gsswere rated more positively than GeF(1,47) = 34.23,
MSE= 7.47,p < .001,n%paria = .42. There was no main effect of US revaluatios,1.3.

Most importantly, the EC effect did not interactimwiJS revaluationf- < 1. An analysis of the
simple main effects, revealed significant EC eBdmith in the congruen{d?7) = 4.97p <
.001,d = 0.72, and in the incongruent revaluation cooditi(47) = 4.22p < .001,d = 0.61.
In line with a CS-ER learning hypothesis, this aades that in this experiment also CS
valence measured with ratings depended on the @8a@aduring the conditioning phase and
not on US valence after revaluation. EC effect®dam ratings (rating G& minus rating
CS,eg for the conditions congruent and incongruent Bi&luation can be seen in Figure 2,
left side.

Discussion

Experiment 1 was designed to test whether EC affecind after a conditioning
procedure with CS-US pairings that the particip#wats to evaluate, are based on a CS-ER
link rather than a CS-US link. In line with our lotpesis, the EC effect found in this
experiment did not interact with US revaluationdition. Only US valence during the

pairing but not US valence after US revaluation vedsvant. EC effects were also significant
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when the incongruent US revaluation condition waalysed separately. These results were
found both on an implicit and on an explicit measWe thus can conclude that if evaluative
responses on CS-US pairs are given during the tonitig phase, resulting EC effects are
based on CS-ER associations and not on CS-US ateaosi

To exclude alternative interpretations, it is intpot to control whether US valence
was successfully changed. This was the case asdwpthe implicit and the explicit
assessment of US valence. Incongruently revalueddlEice, however, looked somewhat
different on the implicit and on the explicit meesuOn the implicit measure, the original US
valence was completely removed. If anything, folgnpositive USs were evaluated more
negatively than formerly negative USs. For the igiptlata, we can therefore safely conclude
that an EC effect in the incongruent condition feasd although the USs did not have the
original valence anymore. On the explicit meashoayever, positive USs were still rated
more positively than negative USs after incongrueméluation, although far less so than
after congruent revaluation.

To rule out the possibility that the EC effectlire incongruent revaluation condition
was due to a less than perfect revaluation of tBe that leaves USs with residual valence, we
performed an additional analysis that was baseshgnthose 25 % of the participants who
showed the most negative difference regardingrtberigruently revalued USs. For this
subsample, any difference in explicit US evaluati@s completely eliminated after
revaluation (UgsUSheg M = -1.6,SD= 2.0). In line with the predictions of the CS-ER
association model, we also found an EC effect eraB ratings in the incongruent
revaluation condition in this subsample of parteits,t(11) = 2.69p < .05,d = 0.78. This
shows that also for the explicit data, an EC effeédbund in the incongruent revaluation

condition that cannot be explained by an associatfdCSs with USs of residual valence.
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Taken together, Experiment 1 shows that EC efiaotained after CS-US pairings
with an evaluation task can be immune to US-rexalnaThis suggests that these effects are
based on a CS-ER link.

Experiment 2

Experiment 2 was a replication of Experiment 1 withthe evaluative responses
during the conditioning phase and thus a replicatibearlier US revaluation experiments
(Baeyens et al., 1992; Walther et al., 2009). Whth experiment, we wanted to investigate
whether eliminating overt evaluative responses pred CS-US- rather than CS-ER-based
EC effects. If this is the case, the CS-ER linksibich we found evidence in Experiment 1
can be more clearly attributed to the responsasttdhto be given during the conditioning
phase of Experiment 1.

Participants

Fifty-three students of different faculties of taiversity of Jena participated and
were paid 2 Euro. Data from one participant hale@xcluded from the analyses due to an
extremely high error rate (> 50%) in the affectpréming task. Twenty-five of the remaining
participants were female. Ages ranged from 20 tget8s 1 = 25.1,SD=4.4).

Material and Procedure

Material and Procedure were identical to Experimigmnvith the difference that the
participants did not have the task to evaluated8eUS pairs during the conditioning phase.
Even for this phase, instructions were kept aslaino those of Experiment 1 as possible. In
particular, participants were asked to form an mspion about the presented colleagues but
they were not asked to indicate whether their imgion was positive or negative.

Results
All analyses were based on 2 (original US valepositive, negative) by 2

(congruency of US revaluation: congruent, incongtueepeated-measurement ANOVASs.
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These analyses were performed for both the afie@iiiming task and for the explicit ratings.
For both measures, results on USs and CSs argedpor

Affective Priming

Incorrect responses (3.6 %) as well as outlieis ¥a). were removed before RT
analyses of the affective priming data. The santkeoweriteria were used as in Experiment 1.
The overall cut-off value was 1111 ms. Evaluatizeres were calculated as in Experiment 1,
separately for USs and CSs in all four conditiditee means and SDs of these scores can be
found in Table 1.

Implicit US evaluation score# 2 (original US valence) by 2 (revaluation: comgnt,
incongruent) ANOVA for repeated measures showeaia effect of original US valence,
F(1,51) = 15.24MSE= 3150.86p < .001 npariias = -23. Originally positive USs yielded
higher evaluative scores than originally negati&sUThere was no main effect of
congruency of US revaluatioR,< 1. Crucially, congruency of US revaluation disicanot
interact with US valencé; < 1. The evaluative scores of pdsand USegdiffered both in the
congruent revaluation conditiotf51) = 3.21p < .01,d = 0.45, and in the incongruent
revaluation conditiort(51) = 2.75p < .01, d = 0.38. Thus, the US revaluation as measured
with the affective priming procedure was not sustds

Implicit CS evaluation score$he 2 by 2 ANOVA for repeated measures on
evaluative scores for CSs showed no main effetttofactor original US valence (EC effect),
F < 1. No main effect of revaluation was found, aoadnteraction between original US
valence and revaluation condition, Rk 1. Simple main effects of original US valence ever
also tested in both revaluation conditions sepiratesignificant EC effect was found
neither in the incongruent revaluation conditit{fl) = 0.59ns, nor in the congruent
revaluation conditiort(51) = - 0.33ns.

Ratings



EC Effects Based on CS-ER Learning 21

As in Experiment 1, we calculated mean ratingdeftivo USs and two CSs for each
participant in the four conditions. Based on thesig scores, a 2 (original US valence:
positive, negative) x 2 (congruency of US revaluaticongruent, incongruent) ANOVA with
repeated measures was calculated. Mean ratingS@sdor these conditions can be found in
Table 2.

US ratings.The 2 by 2 ANOVA on US ratings showed a main dftédoriginal US
valence. Ugswere rated more positively than kdgF(1,51) = 244.82MSE= 11.84p <
.001,1%arial = .83. There was also a main effect of revaluaiiegicating that congruently
revalued stimuli were more positive than incongtlyerevalued stimuliF(1,51) = 7.45MSE
= 6.65,p < .01, paria = .13. Importantly, US valence interacted withaiexation condition,
F(1,51) = 24.66MSE= 12.24p < .001,n°paria = -33. The difference between 4sand
USnegWas larger in the congruent revaluation conditi@Bi,) = 18.16p < .001,d = 2.52, than
in the incongruent revaluation conditid(g1) = 6.37p < .001,d = 0.88.

CS ratingsThe 2 by 2 ANOVA on CS ratings showed a main eftéoriginal US
valence in pairing (EC effect). Gsswere rated more positively than EoF(1,51) = 5.38,
MSE=10.05p < .05,T]2partia|: .10. There was no significant main effect of id8aluation,
F(1,51) = 3.47TMSE= 4.82,p = .07. Most importantly, the EC effect did interadth US
revaluationf(1,51) = 5.10MSE=2.85p < .05,n2pama|: .09. An analysis of the simple main
effects revealed a significant EC effect in thegroent revaluation conditiot(51) = 3.03p
<.01,d = 0.42, but not in the incongruent revaluationditon, t(51) = 1.01p = .32,d =
0.14. In line with a CS-US learning hypothesiss tihidicates that in this experiment explicitly
measured CS valence depended on the US valencgy doeiasurement and not during
conditioning. EC effects based on the ratingsrta€$,s minus rating C& for the

conditions congruent and incongruent US revaluateombe seen in Figure 2, right side.
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Discussion

Experiment 2 was designed to test whether EC affecind after a conditioning
procedure like the one in Experiment 1 — but withetaluative responses — are based on a
CS-US link. The results on the ratings clearly fgjghat this is the case: Different from
Experiment 1, we found a US-revaluation effectiom €Ss. This suggests that in this
experiment, the valence of the CSs depended ovetkace of the associated USs, which is in
line with a CS-US explanation. The CS-ER-based f#&&in Experiment 1 seems therefore
to be due to the only difference between the erpants, that is, the evaluative responses that
were given in the conditioning phase.

The data from the affective priming procedure dbabearly speak to our research
question: None of the basic effects, neither thaltation of the USs, as measured on the
USs, nor the EC effect were found. Possibly theimdations were too weak to affect the
implicit measure. More specifically, the failureftod an EC effect in the affective priming
data in Experiment 2 might be attributed to theoeah of the evaluative task. As was
previously shown by Gast and Rothermund (2011)strength of EC effects depends on
whether an evaluative mind-set is established dutie conditioning phase. Removing the
evaluative task might have weakened the evaluatinelset, so that the resulting EC effects
might have become too weak to be detected witlmgtidit measure. The failure to find a
revaluation effect on the USs in the implicit datauld be explained by dual process
assumptions. It has been shown that the reversal affective valence proceeds faster on an
explicit than on an implicit measure (e.g. Greggipb® & Banaji, 2006). This cannot explain,
however, why the implicit measure shows a revatuegiffect on the USs in Experiment 1 but
not in Experiment 2. In the descriptive data anedy$ can be seen that in Experiment 2,
possibly due to the lack of the evaluative taskMd@nce in the congruent conditions was

less extreme both on the implicit and on the expiieasure. Because of this, there might
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have been less power to detect a difference tmtmangruent revaluation condition in
Experiment 2. Whatever the reason for the lackefiasic effects on the implicit measure
might be, revaluation effects on the CSs thus calbe@xpected, either — irrespective of
whether one follows a CS-ER or a CS-US hypothesis.

Taken together, results from Experiment 2 sugdnedtthe EC effects in this
experiment were due to CS-US rather than CS-ERilegir As the affective priming data
from this experiment could not be interpreted wofar or against any of the models,
conclusions from this experiment should be considevith caution.

Taken together Experiments 1 and 2 demonstratéfthadluative responses are
actually given during the learning phase, EC effeetn be based on learning a CS-ER link. It
seems that in these cases the contingency betiwed®S and the evaluative response is the
most relevant one for the learning effect. Thisuedo the conclusion that a valence change
in a CS should also be found if the CS is pairetth &@h evaluative response only but not — as
is usually the case — with a US which does or daggproduce an evaluative response.

Experiment 3

The goal of Experiment 3 was to test whether me&eER contingencies can lead to a
valence change in the CSs. CSs were thus pairédewibrced evaluative responses
(speaking out the word likeable or the word diddide) and with no USs. Valence changes in
the CSs resulting from this procedure can therafotéde explained with CS-US associations.
To the best of our knowledge, this approach toys@8-US vs. CS-ER associations has not
been realized in previous studies, although ibfedl the general principle that either the
stimulus or the response property of the reinfay@ment is eliminated (Rescorla & Holland,
1982). Although an enforced response is not a typitcal response, it seems to be an
approximation to an evaluative response that meégkn trigger sensations and bodily

responses that are typical for the according resuative response (e.g., Zuckerman,



EC Effects Based on CS-ER Learning 24

Klorman, Larrance, & Spiegel, 1981). In any caseeems reasonable to assume that this
operationalization is closer to an evaluative respahan to an evaluative stimulus and that
an evaluative change that might be observed dtiléggrocedure might also show due to the
pairing with real evaluative responses.

CS valence after the pairings with evaluative resps was measured with the
Affective Misattribution Procedure (AMP; Payne &t 2005) as an implicit measure. In the
AMP, prime stimuli are shown briefly before a Cliredeograph. The participant’s task is to
evaluate the ideographs. Payne and colleagues dhbathe ideograph evaluation is
influenced by the valence of the primes. Ideogrdpbtare presented after positive primes
are more likely to be evaluated positively tharogiephs that are presented after negative
primes. Therefore, if the CSs are used as prirhesAMP can be used as an implicit measure
of the CSs.

Method

Participants

Thirty-nine students from different faculties o&thiniversity of Jena participated in
the experiment and were compensated with 2 Euro. diwhe participants responded with
the same key to all or nearly all (> 95 %) stininlthe AMP. Data from these participants
were excluded from the reported analyses. Thisdidnfluence the results. Twenty-six of
the remaining participants were women. Ages rarfiged 19 to 33 yeard = 22.5,SD=
3.3).

Material

The CSs were color portraits taken from the dawb&dlinear and Park (2004), and
cut to depict the face and neck of a person. Ristused were selected individually (see pre-

conditioning rating below). The set from which thegre taken consisted of 44 portraits, the
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majority of which was evaluated neutrally in a poass study. About half of the pictures
depicted women, the other half men.

The positive and negative CSs were used as primiie iAMP procedure; a grey
square of the same size as the CSs was used éndoasene. Forty-nine Chinese
ideographs, which were taken from the website aftkeayne (Payne, n.d.), were used as
targets in the AMP procedure.

Procedure

Participants were tested individually in soundrateged experimental chambers. They
received all instructions from the computer scr@dre experiment consisted of three main
phases, the pre-conditioning rating, the conditigrphase, and the AMP as a measure of CS
valence.

Pre-conditioning ratingParticipants were shown portraits and asked tizcate the
likeability of the depicted persons. They were emaged to give their subjective impression
but at the same time to be as precise as possided4 portraits were shown in random order
one by one on the screen with the response scadeiloked for Experiment 1. The rating phase
always started with 5 additional anchor stimulirtpaits of which two had been evaluated
positively, two had been evaluated negatively, @mel had been evaluated neutrally in a
previous study.

The individual pre-ratings were used to selecefach participant the 10 pictures that
he or she evaluated most neutrally as CSs fordhditioning phase. In a first step, pictures
with ratings of O were selected. In case less fitawere available, pictures with ratings of -1
and +1 were selected in a second step, and, iEsang pictures with ratings of -2 and +2 in a
third step. If more than 10 pictures were availabla single step, the selection was

randomized. All participants rated at least 10 qadtt in the range between -2 and +2. Of the
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10 selected pictures, five were randomly assigoexpbsitive evaluative responsendition
and five to anegative evaluative responsendition for the subsequent conditioning phase.

Conditioning phaseThe conditioning phase consisted of four blocka/lich only
positive evaluative responses were given and ftmakls in which only negative evaluative
responses were given. The blocks were presentteimating order. It was counterbalanced
across participants whether the starting block pesstive or negative. In each block, all five
pictures that were assigned to the positive or tiegyavaluative response condition,
respectively, were presented twice as CSs. Withiloek, the pictures were shown in random
order. Altogether, each CS was presented eighstimehe conditioning phase.

Each of the eight blocks started with an instrutsbde that informed the participant
that he/she would see a number of portraits. Abdginning of each positive evaluative
response block, the instruction further explairtext the task would be to speak out loudly the
word “sympathisch” (“likeable”) during the presetita of each face; At the beginning of
each negative evaluative response block, it expththat the task would be to speak out the
word “unsympathisch” (“dislikeable”). Participant®re asked to give these responses as
soon as a small grey square appeared on the faeaise of a blocked structure made further
cues to indicate which response should be giveeaessary. Avoiding such cues, precludes
the alternative explanation that EC effects fouiitth this procedure are due to an association
between the CS and the cue.

Each trial started with the presentation of the fslightly above the center of the
screen. To focus participants’ attention to thmsti on the screen, they could give their
response only after the small (approximately 5 nyB lmm) grey square appeared on a
random location in the area between the mouth laadorehead of the depicted person. It was
randomly determined whether the square appearedaf©0 or 1400 ms. Face and square

remained on the screen for 1500 ms during whictpé#récipant had time to give his or her
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response. After each trial, there was an interdtiminterval of 3000 ms during which the
experimenter coded whether the participant hacoregd correctly.

Affective Misattribution procedurén the AMP procedure, the CSs were used as
primes and were presented before Chinese ideograpith had to be evaluated by the
participants. Participants were told that in eaiz they would see a portrait and a Chinese
ideograph in rapid succession and that their tamidavbe to indicate with a keypress whether
they found the ideograph more or less visually gdeathan the average Chinese ideograph.
As recommended by the authors of the AMP (Paymé €2005), participants were instructed
to try their best not to let their judgment be bi@dby the portrait.

Every AMP trial started with the presentation oéaf the CSs or a grey square as
prime for 75 ms. Then, the screen was blank wiitedl 25 ms. Following this, a randomly
chosen Chinese ideograph was shown for 100 mst #hfitg a pattern mask, consisting of
black and white “visual noise” appeared which reradion the screen until the participant
responded, or up to twenty seconds. The particigeamonded by pressing one of two marked
keys (right key, “L", for the response “pleasanéft key, “D”, for the response
“unpleasant”). The inter-trial-interval was 800 risuring one AMP cycle, all five positive
CSs, all five negative CSs, and five grey squam®whown in combination with a randomly
chosen ideograph. To compromise for the low nurolb&MP trials, participants completed
two AMP cycles. Trials within a block were presehbe random order.

Results and Discussion

For the three prime types (S CS.eg baseline) separately, the ratio of positive
responses to all responses was calculated. Tlos ratire compared using a one-factorial
repeated measures ANOVA. The response ratios edffeetween conditiong(2,72) = 4.19,
MSE= 0.03,p < .05,1%ariai = .10. A contrast analysis showed that the raftjositive

responses in the condition ESM = 0.62,SD = 0.20) was not significantly different from
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the ratio of positive responses in the baselingitiom (M = 0.63,SD= 0.16),F < 1. The
mean of these two conditions, however, differedificantly from the condition Cgy(M =
0.52,SD= 0.20),F(1,36) = 8.14MSE= 0.05,p < .01,npartia = .18.

This experiment showed that pairing neutral stimith evaluative responses leads to
a valence change in neutral stimuli as measurddtivt AMP. This EC effect was visible
only in the difference between the negative CSsifboth the positive CSs and the baseline
condition. The baseline itself, however, was slightevated above the midpoint of the scale,
which is not an uncommon finding with this paradi¢Payne et al., 2005; Payne, McClernon,
& Dobbins, 2007). A possible explanation might battmost participants had a general liking
for the Chinese ideographs. The interpretationtti@effect is entirely due to the negative
condition can therefore not be made.

The EC effect found in this experiment cannot be thua CS-US association because
no stimulus except for the CSs and the grey squerieh was identical in positive and
negative trials) was presented in the conditioniiads. As with the AMP an implicit measure
of valence was used, it is unlikely that the foefigcts are due to demand compliance. This
experiment therefore provides further evidenceafgenuine valence change due to the
learning of a CS-ER link. Furthermore, this expeniinsuggests that this effect can be
generalized to cases in which no US is presentlan@Ss are paired with evaluative
responses only.

General Discussion

Three experiments were reported that suggest Daftects resulting from a
procedure in which evaluative responses are givepramarily based on the formation of
CS-ER associations. In Experiment 1, an EC efesilted from a procedure in which CS-US
pairs were presented, which participants had ttuate It was demonstrated with a US

revaluation procedure that this effect was basel@aming a CS-ER link. This result concurs
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with the result obtained by Baeyens and collea@1@38) with likeable and dislikeable tastes
as USs. Experiment 2 was a replication of Expertmenithout the evaluative responses
during the conditioning phase. While the affecfiveming data from this experiment were
inconclusive, the rating data were in line with @-3S interpretation. This finding concurs
with findings from Walther and colleagues (20099 &aeyens and colleagues (1992) and
suggests that the crucial difference between tperaxents that do find CS-ER based EC and
the experiments that do not, consists in the exprof evaluative responses during the
conditioning phase. Although this specific explamahas to be made with caution, this does
not question the general conclusion that the E€cethat we found in Experiment 1 was due
to CS-ER learning. In Experiment 3 it was showrt tha valence of a CS changes also if it is
paired only with an evaluative response and wittuo

Taken together, the results suggest that EC eftectdbe based on CS-ER links if
evaluative responses during conditioning are givas it was the case in Experiments 1 and
3. In these cases, storing the evaluative respoigt@ be a particularly adaptive or
economical process, as it prepares the immedidéitsmton of an evaluative behaviour when
the stimulus occurs again. If no such evaluatigpoeses are given, but stimulus-stimulus
contingencies are available, EC effects seem rather based on CS-US associations. We
thus think that the valence of a neutral stimulais lbe changed both by linking it to a valent
stimulus or by linking it to an evaluative responsihough more speculative, the absence or
presence of evaluative responses might explainevidence for CS-ER associations was
found in previous studies using tastes as stinB#egens et al., 1998), but not in those using
pictures as stimuli (Baeyens et al., 1992; Walttel., 2009).

The finding that the pairing of a stimulus and maleative response can lead to a
valence change in the stimulus is of practical thedretical importance. (1) On the practical

side, it leads to the prediction of valence charigestuations in which only an evaluative
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response is combined with a stimulus, for exanipkeperson merely states that he or she
likes (or dislikes) a present or a person, in spitgenuinely feeling nothing (or even the
opposite). The present results suggest that satdnsents that may have their roots in a
tendency to respond in a socially desirable fashiagrht actually change the genuine liking in
the direction of the stated liking. (2) On the trediwal side, the results point out a possible
process that can lead to an evaluative changelittiets from the process of mentally linking
the neutral stimulus with a valent stimulus, whighlisually assumed to underlie EC effects.

The role of CS-ER contingency learning as basisfguiring a new attitude can be
related to a number of findings from learning, atige, and social psychology. First, in the
domain of classical animal conditioning, CS-US agtmns are typically assumed to
underlie first-order conditioning, while second-er@¢onditioning has repeatedly been shown
to be rather based on CS-UR associations (e.gahtbl Resorla, 1975). In this sense, the
effects reported here seem to be more similardorsk than to first-order classical
conditioning. Indeed, EC has been argued to be sionar to second- than to first-order
conditioning, mainly because the valence of thauiiused is typically acquired rather than
innate (Baeyens, Eelen, Van den Bergh, & Cromb@22)L Arguably, a parallel between the
studies reported here and those on second-ordeiaddconditioning is that in both cases the
evaluative response is not triggered unconditigriafia US, but rather needs some effort or
cognitive capacity to be produced. This could iaseethe probability that the response is
associated to a co-occurring stimulus or it couttlie to limited working memory capacity —
undermine the formation of the competing assoaiaio the stimulus-stimulus level (cf.
Holland, 1980).

In cognitive psychology, the binding of stimuli atagk related responses based on
incidental learning constitutes an establishedifiggHommel, 1998; Logan, 1988;

Rothermund, Wentura, & De Houwer, 2005). Otherifigd fit well with our conclusion that
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such stimulus-response learning might be relevamthie acquisition of likes and dislikes. In
an earlier series of studies we found that EC &ffeere stronger if the CS-US pairs had to
be evaluated during the conditioning phase comparedcondition in which participants had
to make other judgments (Gast & Rothermund, ingre’s possible explanation for this result
is that only in the condition in which people e\athistimuli, CS-ER associations are learned
(possibly in addition to CS-US associations), whitweén produce or contribute to the EC
effect. Similarly, research on approach and avaiddvehaviour suggests that responses play
an important role in the acquisition of likes anslies (Cacioppo, Priester, & Berntson,
1993; Kawakami, Phills, Steele, & Dovodio, 2007; MdpBecker, & Rinck, 2008). For
instance, in a study by Woud et al. (2008), presipueutral faces that were zoomed in with
a pulling joystick-movement are evaluated more tpadyy than faces that were zoomed out in
a pushing joystick-movement. If one assumes thajdystick-movements are evaluative
responses, this result can easily be explainedav@l$-ER model of EC.

A terminological point that could be raised abdw procedure in Experiment 3 is
whether it should be seen as an EC effect. EC wfiseat] as a change in liking due to the
pairing of stimuli (De Houwer, 2007). In Experimehthowever the CSs were not paired with
other stimuli but with an evaluative response. \WWlaebr not such a procedure should be
called EC is unclear. As it includes at least twerds (the CS and the response) it cannot be a
variant of single event learning like habituatiameere exposure. Also the term operant
evaluative conditioning (Woud et al., 2008) seewista fit well to our procedure, because
operantconditioning crucially depends on whether dffectof the response is positive or
negative and not on whether the response itsptisgtive or negative. However the procedure
might be called, we consider it relevant for EGeamsh because it enabled us to single out a
process that might play a role in standard EC mhoies but is there confounded with the

process of linking the CS with the US.
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Another point that could be raised is that the eate responses given by the
participants are in some respect also stimuli. rAdte they have sensory properties. If a
person says “likeable”, the person hears him- esdiesaying “likeable”. It could be argued
that the auditory stimulus “likeable” acts as at& can later be activated by the CS and
then triggers an evaluative response. Following déhgument, even a valence change in a
stimulus that is only paired with an evaluativepm@sse might be based on a CS-US link. In
principle, one could try to reduce the sensory comept of the evaluative response, for
example by preventing participants from hearingrtben responses. A complete elimination
of sensory feedback on evaluative responses, howgvior example evaluative responses
were given on a keyboard without labels or feedpaaluld render the responses
meaningless.

The question what distinguishes a stimulus fromasponse is general and we can only
treat it tentatively here. No clear line separagsponding from perception (Prinz, 1997).
Evaluative responses are complex and can causatiess while some stimuli elicit distinct
responses. The conceptual distinction between Btimd (evaluative) responses is
nevertheless theoretically important and can pbsbi# made on the basis of their primary
feature (while other aspects can be caused byahiare). A stimulus primarily has sensory
content while a behavioural component might be ediny it. A response primarily has a
behavioural component (broadly defined) while séasa might be caused by it.

The current research shows that the co-occurreneeatuative responses with stimuli
influences the later evaluation of the stimuli d#rsliggests that this is due to a link that is
learned between the stimulus and the evaluatiyres. Such a process might play a role in
evaluative conditioning contexts in which differestitnuli co-occur, but also in situations in

which the stimulus does not co-occur with anothafgnt) stimulus, but only with an
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evaluative response. It might thus prove to beoagss that is highly relevant for the

development of new likes and dislikes.
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Figure 1. EC effects as measured with affectivenjpig for the conditions congruent and
incongruent US revaluation in Experiment 1. Thedf@cts are calculated as the difference
between the evaluative score forg8ninus the evaluative score for o The evaluative
score for each CS is calculated as mean RT in npositive targets minus mean RT in ms on

negative targets. Error bars represent standandseior the EC effect in a condition.
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Figure 2. EC effects based on CS ratings (rating€8.s minus ratings for CQy for the
congruent and incongruent US revaluation conditfon&xperiments 1 (with evaluative
responses) and 2 (without evaluative responses)t Bars represent standard errors for the

EC effect in a condition.
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Table 1. Mean Implicit Evaluative Scores and Stadd2eviations (in Brackets) of USs and
CSs in the Conditions of Original US Valence andRéSaluation in Experiments 1 (USs)

and 2 (USs and CSs) in Ms.

Experiment 1 Experiment 2

revaluation revaluation

congruent incongruent congruent incongruent

USs original  positive 44 (72) 9 (82) 31 (57) 21 (45)
us

valence hegative 25 (80) 24 (82) -3 (56) -6 (53)

original  positive 8 (58) 19 (48)
CSs us

valence Negative 12 (62) 14 (57)
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Table 2. Mean Ratings and Standard Deviations (acBets) of USs and CSs in the

Conditions of Original US Valence and US RevaluatioExperiments 1 and 2.

Experiment 1 Experiment 2

revaluation revaluation

congruent incongruent congruent incongruent

USs original  positive 6.0 (2.8) 2.1(3.3) 5.2 (2.5) 1.8 (3.7)
us
valence hNegative -6.3(2.3) -3.6(3.1) -47(33) -3.3(3.3)

original  positive 2.1 (2.5) 1.7 (2.9) 1.7 (2.9) 1.7 (2.3)
CSs us

valence Negative -02(27) -0.6(2.7) 01(28) 1.2(29)
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