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Abstract

In three experiments, we tested the influence stfuctions about an allegedly
upcoming extinction or counterconditioning phasesgaluative conditioning (EC) effects.
After an acquisition phase in which neutral stinwadire related to positive or negative stimuli
via instructions (Experiments 1 and 2a) or actaaipgs (Experiment 2b), three different
groups of participants were either informed thahie next phase the neutral stimuli would be
presented without positive or negative stimuli if@stion instruction), that the neutral stimuli
in the next phase would be paired with stimuliref bpposite valence than before
(counterconditioning instruction), or received ngtier instructions. Afterwards, liking of the
originally neutral stimuli was measured either vathevaluative rating (Experiment 1) or
with an Implicit Association Test (IAT; Experimeri2za and 2b). EC was reduced in the
counterconditioning condition of Experiment 1 andhe joint analysis of Experiments 2a
and 2b. The extinction instruction led to a redutif EC only in Experiment 1. Finally,
whether the acquisition phase consisted of instbastabout CS-US pairings (Experiment 2a)
or the actual experience of CS-US pairings (Expenin2b) did not significantly impact the
observed changes in liking. Overall, our resultggast that similar mechanisms might
mediate instruction- and experienced-based ECr&uits are in line with propositional
models of EC but can be explained also by assoaifrmation models and dual process

models of EC, provided that certain auxiliary asptioms are made.

Keywords: Evaluative conditioning, instructionstiegtion, counterconditioning,

propositional model
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The Influence of Extinction and Counterconditioningtructions

on Evaluative Conditioning Effects

Evaluative conditioning (EC) is a change in theemak of a stimulus (conditioned
stimulus or CS) that results from a previous pagiohthe stimulus with another stimulus, the
US (unconditioned stimulus) (e.g., De Houwer, 20B8@st, Gawronski, & De Houwer, 2012;
Levey & Martin, 1975). EC is considered to be apamant way in which implicit and
explicit evaluations can be changed. In order &aorienore about this important phenomenon,
EC researchers have tried to uncover the conditioder which it occurs and the
mechanisms that mediate it (for reviews see De HouBaeyens, & Field, 2005; De
Houwer, Thomas, & Baeyens, 2001; Jones, Olson,&o-2010; for a meta-analysis see

Hofmann, De Houwer, Perugini, Baeyens, & Cromb@4,03.

An important class of moderators that has beerategly studied in EC research are
changes in the CS-US contingency. Examples for shahges in CS-US contingency are
extinction or counterconditioning phases. In annetion phase, CSs that were previously
paired with positive or negative USs are preseatede, that is, without a US. In a
counterconditioning phase, the participant contnigesee CS-US pairings, but the valence of
the US with which a particular CS is paired, is @gfe to the valence of the US with which it
was paired previously (e.g., a CS that was firgeplavith a positive US is paired with a

negative US).

Extinction in particular has been studied extergivathough with mixed results.
Most studies have shown that EC effects are regigiahe effects of an extinction phase:
extinction trials did not significantly influencke size of the EC effect (Baeyens, Crombez,
Van den Bergh, & Eelen, 1988; Blechert, Michaellll#fns, Purkis, & Wilhelm, 2008; De

Houwer, Baeyens, Vansteenwegen, & Eelen, 2000;, Raiz, & Baeyens, 2005; Hermans,
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Crombez, Vansteenwegen, Baeyens, & Eelen, 200&hdéet al., 2009; Vansteenwegen,
Francken, Vervliet, De Clercq, & Eelen, 2006). Oalgnuch smaller number of studies found
that EC can be reduced by presenting extinctiatst(Lipp, Mallan, Libera, & Tan, 2010;
Lipp, Oughton, & LeLievre, 2003). A recent meta-gss, however, confirmed that across
studies, EC effects are smaller after than beforexsinction procedure, although the EC
effects after extinction are still substantial (khainn et al., 2010). This suggests that some of
the studies in which an extinction phase was nadiato influence EC might have suffered
from a lack of power to detect a reduction of tli& difect (see also Lipp & Purkis, 2006, for

a moderator that might influence whether extinceffiects are found).

Only a few studies have investigated the effe@ obunterconditioning procedure in
EC. The results of these studies, however, are gomsistent and confirm that EC can be
reduced by a counterconditioning phase (BaeyerlesnE¥an den Bergh, & Crombez, 1989;

Kerkhof, Vansteenwegen, Baeyens, & Hermans, 20ijj &t al., 2010).

In a prototypical EC study, the participant is jer@ed with multiple stimulus pairings.
Recently, however, it has been demonstrated thafteCts can also be found if the
participant is merely instructed about the pairiagd does not actually perceive them. De
Houwer (2006) informed participants that nonwordshsas “Bayram” or “Udibnon” (CSs)
would be paired with positive or negative photoS$) After reading these instructions, but
without actually seeing the pairings, the partiaiiggperformed an Implicit Association Test
(IAT; Greenwald, McGhee, & Schwartz, 1998) thatyides an indirect measure of the
valence of the stimuli. De Houwer showed that nomlsdhat were announced to be later
paired with positive photos were evaluated moratpety in an IAT than nonwords that
were announced to be paired with negative photaselVecently, Gast and De Houwer
(2012) showed that EC without actual pairings dan be found after instructions that only

imply and do not explicitly mention the pairings.dne experiment, participants repeatedly
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saw positive and negative USs that were accompdnyiedgrey square and a number that
depended on whether the US was positive (e.gNtimber 1) or negative (e.g., the Number
2). Later on, participants were informed that theygquare covered one particular CS picture
whenever the Number 1 was displayed and that gmeal/another CS picture whenever the
Number 2 was displayed. This information impliedttbne CS co-occurred with a positive

US whereas the other CS co-occurred with a negbk&en line with this information, the

former CS was preferred over the latter one.

Showing that EC effects can be based not only timallg experienced pairings, but
also on instructions about pairings is not only amant in its own sake, but also for the
information it gives on the mental processes thatdcunderlie EC. Typically, three classes
of EC models are distinguished: propositional megdatsociation formation models, and dual
process models. According to propositional modslEC effects are due to the formation
and validation of propositional knowledge about @S+elations (De Houwer, 2009;

Mitchell, De Houwer, & Lovibond, 2009a). To the deg that mere instructions about CS-US
pairings and actual experience of CS-US pairingsltén the same propositions about the
CS-US relation, propositional models of EC predmmparable EC effects with both types of

acquisition.

Association formation models, on the other hanpichlly say little about the possible
effect of instructions about CS-US pairings. Acaogdo these models, EC effects are based
on the (automatic) formation of associations betwtbe CS and the US or between the CS
and an evaluative response to the US during expeief the CS-US pairings (e.g., Baeyens,
Eelen, & Crombez, 1995; Jones, Fazio, & Olson, 20@8sociation formation models
typically emphasize the relevance of repeated texperience of CS and US and state that
conscious propositional knowledge about the pasrisqiot crucial for EC (e.g., Baeyens,

Eelen, Crombez, & Van den Bergh, 1992; Baeyent,e1395; Smith and DeCoster, 2000;
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Strack & Deutsch, 2004). Hence, on the basis diopypical association formation models of
EC, one would expect that mere instructions ab@HJS pairings would not lead to the same
effects as the actual experience of CS-US pairialisough one can envisage variants of
association formation models that do allow for B&iastructions (e.g., Field, 2006), finding
important parallels between instruction-based aqeeence-based EC would put serious

constraints on this class of models (i.e., limé thpe of models that are plausible).

Finally, it has recently been proposed that EC magpend on both propositional and
association formation processes (e.g., De Houvi$Y7 2Gawronski & Bodenhausen, 2011).
Like single-process propositional models of EC hsdigal process models of EC can explain
EC via instructions by attributing it to the fornoat and evaluation of propositional
knowledge about CS-US relations. However, dependmghen a dual process model
postulates propositional and when associative gesEseto take place, it might predict
differences between EC via instruction and EC xj@eeience. Such differences would, for
instance, emerge if association formation proce@esperate under different conditions than
propositional processes and (b) are involved amiC via experience. Therefore, learning
more about the similarities and differences betwastiuction-based and experience-based

EC effects can also aid the development of duatgs® models of EC.

In his initial studies on instruction, De HouweD(@) focused on the basic EC effect,
that is, the effect of instructions about the pnegseof CS-US pairings on CS valence. An
important next step is to examine the effect ofrudions about procedures that have been
shown to moderate EC effects. In the present studie examined whether EC effects are
moderated by instructions about extinction and tengonditioning procedures. That is,
rather than exposing participants to an extingimcedure (i.e., presenting CS-only trials
after CS-US trials) or to a counterconditioninggadure (i.e., pairing a CS with a US of

different valence than the US it was paired withiryacquisition), we merely instructed
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participants that they would be exposed to suclsgdhdn order to test the generality of our
findings, we investigated the effects of instrus@bout extinction and counterconditioning
phases both on EC that resulted from instructitwesieCS-US pairings and on EC that

resulted from actual CS-US pairings.

To the best of our knowledge, the effect of indinrs about extinction and
counterconditioning phases has so far been inastign only one set of studies (Lipp et al.,
2010). The authors presented counterconditionirextnction phases either with or without
instructions that announced the change in contieygbefore it actually took place.

Evaluative ratings that were collected several simigring each block gradually changed after
the actual change of contingency. These changesnegrinfluenced by additional
instructions and did not occur at a point in timigewe only the instruction had been given but
the change in contingency had not yet occurredcklethe data of Lipp et al. suggest that
instructions about changes in contingencies hatle &ir no effect on EC. Although
speculative, it is possible that these null effectsse because of specific aspects of the
procedure. For instance, counterconditioning irtstons in the studies by Lipp and
colleagues merely stated that the pairings in the phase would be “reversed”. Participants
therefore still had to infer what they would seehia next phase. It is possible that not all
participants made the effort to figure this outdsefthe start of the next phase. More
generally, it is possible that the participant&ipp et al.’s study did not pay much attention
to the instructiond.In order to ensure that the participants in oudists did process the
instructions thoroughly, we emphasized that paréiots had to remember the instructions

later on in order to finish the experiment sucadbsf

Experiment 1
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In Experiment 1, instructions about an extinctiorcaunterconditioning phase were
given after instructions about CS-US pairings his tnitial study, we opted for an
instruction-based rather than an experienced-basgaisition phase because we considered it
more likely that instructions about an extinctiarcounterconditioning phase were effective
if they followed an acquisition phase of the saomrenfat. In Experiments 2a and 2b, however,
the effects of extinction and counterconditioningtructions were tested both after an
instructed acquisition phase (Experiment 2a) atel ah experienced acquisition phase
(Experiment 2b). Data from these experiments sugddkat the type of acquisition does not

seem to matter that much after all.

Participants were first told that they would see type of product paired with positive
photos and another type of product paired with neg@hotos. Afterwards and depending on
condition, they were either informed that in a setphase the products would no longer be
paired with photos (extinction condition), thatarsecond phase the products would be paired
with photos of the opposite valence (countercoaditig condition), or they were not
informed about a second phase (control conditidf)valence was in all conditions measured

after the last set of instructions by means ofvaderatings.

Please note that extinction and counter-conditigpmeiffiects are thus not tested in a
pre-post design (i.e., a first rating before theénetion or counterconditioning instruction
compared with a second rating after those inswas). We preferred a between-participants
approach because the repeating of the rating ptsademight bias the results. More
specifically, recent events (i.e., events that aezljust before the final ratings) are known to
have more impact when CSs have to be rated repe#tath when they have to be rated only
once (e.g., Collins & Shanks, 2002; Lipp & Purkd®06; Matute, Vegas, & De Marez, 2002).
We wanted to avoid such sequence effects and trerepted for a single measurement

between-participants design. Because participaate assigned randomly to the different
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conditions, it is unlikely that an effect of condit is due to anything else than the only

procedural difference between the conditions, ihahe nature of the instructions.
Method

Participants. Seventy-five students participated in this andiarelated experiment
in return for either four Euro or course credit.d'participants did not enter ratings. Three
participants were accidentally assigned to theysaiter having participated in a related pilot
study? Therefore their data were dropped from the ansilyst this did not alter the
conclusions. The final sample consisted of 70 pgdnts (14 men) who were randomly
assigned to the conditions “controff € 24), “extinction” 6 = 23), or “counterconditioning”

(n=23). Their ages ranged from 18 to 33 yelts=(21.33;SD = 2.97).

Materials. The stimuli used as CSs were two pictures of fatid commercial
products (Pleyers, Corneille, Luminet, & Yzerby®0Z), which had been successfully used in
our lab before (Gast & De Houwer, 2012). Whichled two pictures (toothpaste, toilet paper)
was in the first phase announced to be paired pagitive photos (C9 and which was

announced to be paired with negative photos:{®as counterbalanced across participants.

Procedure. After participants had given informed consentytivere seated in front of
a computer screen from which they received alrutsions (see Appendix). Participants first
read that they would participate in a learning expent and that they should read and
remember the instructions carefully. Subsequeathparticipants received instructions that
one of the CSs would be paired with positive US$tae other with negative USs.
Afterwards, participants in the extinction conditiceceived instructions about a second phase
in which the CSs would be shown without USs. Pigdicts in the counterconditioning
condition received instructions about a second @iras/hich the CSs would be paired with

USs of the opposite valence. Participants in thgrobcondition received no further
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instructions. As a way to encourage participanisrteess the instructions thoroughly, we
told them that they needed to memorize the insomstin order to complete the task

successfully.

After reading the instructions, participants weskeal to rate their liking of each CS
(see Appendix for instructions) on a scale rand@iom -10 to +10 by clicking on a value with

the computer mouse. CSs were presented in randaen. or

Finally, it was announced that memory for the mstions would be tested before the
participant would go on to the learning phasehmextinction and counterconditioning
conditions, memory testing was done separatelthitwo phases, first for the instructions
about the first and then for the instructions alibatsecond phase. For each phase, both CSs
were shown one-by-one in random order. The paditigvas asked to indicate whether it
would be followed by (1) positive pictures, (2) a&ge pictures, (3) positive and negative

pictures, or (4) would NOT be followed by positiwenegative pictures.

Afterwards, participants were informed that theexxpent was finished. They were
debriefed about the purpose of the experimenta@xiplg that the announced learning phase

would not follow anymore, and dismissed.

Design. The experiment has two main experimental facttws valence of the US a
CS was paired with in the first phase accordinth&instruction (valence: G& CSieg
within) and the type of instruction a participaateived about the second phase (instruction
type: no instruction, extinction, counterconditiogj between). The assignment of product
stimulus to valence condition (stimulus assignmtadthpaste is G toilet paper is Cs

between) was counterbalanced across participants.

Results
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Memory for Instructions. Sixteen participants (22.86 %) made at least o e
when asked to indicate the instructed pairinghefrelevant phases. Please see Table 1 for

details.

EC effects. A three-way ANOVA with the factors valence (asigsed in the first
phase: Chs CSeg Within), instruction type (control, extinctionpenterconditioning;
between), and stimulus assignment (stimulus assgtintoothpaste is G&, toilet paper is
CSys between) showed a main effect of valert@d,64) = 12.62p < .001,T]2partia| =0.16.

This indicates a preference for the product thabating to the instruction would in the first
phase be paired with positive photos over the pothat would be paired with negative
photos (see Figure 1 for descriptive results). &lvegis also an interaction of valence and
instruction typeF(2,64) = 4.01p = .023,n2pama| = 0.11. Contrast analyses (based on an
ANOVA involving the EC effect score that we caldeld by subtracting the rating of the
CS\egfrom the rating of the G and otherwise the same factors) showed that thefteCt

in the counterconditioning condition was signifidgrsmaller than the one in the control
condition,p = .015. Also the EC effect in the extinction cdiadi was significantly smaller
than the EC effect in the control conditigns .020. Simple t-tests showed that the difference
between CHsand CQeg(i.€., EC) was significant in the control conditj®(23) = 4.00p <
.001,d = 0.82, but neither in the extinction conditiof22) = 0.76p = .46,d = 0.16, nor in

the counterconditioning conditiot(22) = 1.06p = .30,d = 0.22. In addition, we observed an
interaction of stimulus assignment and valef¢é,64) = 11.44p = .001,n2pal’tiaI= 0.15,
indicating a more pronounced EC effect if toothpagas the Csand toilet paper was the
CSiegthan when this assignment was reversed. Thisaictien indicates a general preference

for the toothpaste over the toilet paper.

Discussion
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After participants were instructed about a firsagd in which CS-US pairings would
be presented, we informed some of the participaindsit a second phase in which the CSs
would not be paired with a US (extinction condili@r would be paired with a US of
opposite valence than in Phase 1 (countercondmgpoondition). Afterwards liking of the CS
was assessed with a rating scale. Memory for tsteucted pairings was assessed with a

forced-choice task.

About 77% of participants correctly indicated atructed pairings at the end of the
experiment, suggesting that the majority of pgpaaits processed the instructions thoroughly.
Most importantly, the instructions about Phase @ déaignificant influence on the liking or
disliking of the stimuli. We found that the EC effe in both the counterconditioning and
extinction condition were significantly reduced quamed to the EC effect in a control
condition and were clearly non-significant. Notewever, that the reduction in the extinction
condition has to be interpreted with some cautiecelise the extinction effect was not found
in a smaller sample that only comprised participavith correct memory for the instructions

(see Footnote 2).

In addition to providing the first demonstrationin$tructed extinction and instructed
counterconditioning in EC, our results also provadeplication of the instructed EC effect
that was first reported by De Houwer (2006). Morpwur results go beyond this earlier
finding in that we used standard evaluative ratag$he dependent variable rather than an
implicit measure of valence (IAT). Our results thaitest to the generality of the findings of

De Houwer.

Although the use of evaluative ratings in our stadg thus be regarded as a strength,
it is also a weakness. It is generally acceptetiebhaluative ratings are more susceptible to

demand effects than implicit valence measures aache IAT. For this reason, the present
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demonstration of instructed EC is more likely taednddeen due to demand compliance than
the original demonstration of De Houwer (2006)tHa following studies, we therefore used

an implicit measure of liking.

Experiments 2a and 2b

The goal of Experiments 2a and 2b was to replittedindings on instruction-based
extinction and counterconditioning with an implioieasure that is less sensitive to demand
compliance than standard evaluative ratings. Waelioe IAT for this purpose. Although
IAT effects can be controlled consciously under saonditions (e.g., De Houwer, Beckers,
& Moors, 2007; Steffens, 2004), they are clearlyendifficult to control than valence
ratings. Furthermore, for the current purpose #&ieis more suitable than evaluative-
priming-based measures, which for reasons of loelability (e.g., De Houwer, Teige-
Mocigemba, Spruyt, & Moors, 2009) are not idealdomparing EC effects of potentially
differing sizes and which are also not immune tasctous control (e.g., Teige-Mocigemba &

Klauer, in press).

A second goal of Experiment 2 was to investigatetiwér instruction-based extinction
and counterconditioning phases lead to the santerpaif results if the initial acquisition
phase is not instructed but actually experiencée. dcquisition phase of Experiment 2b
therefore involves actual presentations of CS-Ug& pahile the acquisition phase of
Experiment 2a is, like the one in Experiment 1 gdasn instructions. Finally, to test the
generality of our findings, in Experiments 2a ahddifferent stimuli were used than in
Experiment 1. As in Experimentl, we used a betwwticipants comparison to estimate
extinction and counterconditioning effects. In gresent study, such a design was necessary
because the results of the IAT are known to chasge function of previous experience with

the IAT (Nosek, Banaji, & Greenwald, 2002). Therefqre-post differences in IAT effects
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might be due not to the effect of instructions imarely to the effect of experience with the

IAT.
Method

Participants. Eighty-five students (21 men) were paid eightdsuor their
participation in Experiment 2a and an unrelateceexpent. Twenty-eight of these were
assigned to the condition “control”, 29 to the cdiod “extinction”, and 28 to the condition
“counterconditioning”. Ninety-one students (33 mpajticipated in Experiment 2b in
exchange for course credit or four Euros. Twentedtof these were assigned to the
condition “control”, 30 to the condition “extinctid, and 38 to the condition

“counterconditioning™

Materials. The nonwords “UDIBNON” and “ENANWAL" served as CS#&hich of
these was used as gesand which as Gggwas counterbalanced across participants. During
the IAT, these nonwords were presented as tangdétar different fonts (Algerian, Arial
Black, Impact, and Comic Sans MS), size 34. Thebutords for ‘SINCERE’, ‘HAPPY’,
‘HONEST’, ‘NICE’, ‘MEAN’, ‘BRUTAL’, ‘AGRESSIVE’ and ‘FAKE’ were used as
positive and negative attribute stimuli in the IAllhese words were presented in size 34, font
Arial Black. Ten positive (1440, 1710, 2209, 222810, 2340, 2530, 5621, 5779, 8540) and
ten negative (1280, 2120, 2490, 2710, 2800, 69401 29040, 9140, 9300) IAPS pictures
(Lang, Bradley, & Cuthbert 2008) were used as WSke acquisition phase of Experiment

2b.

Procedure. The first phase of Experiment 2a consisted ofurtsions about upcoming
CS-US pairings that were similar to those usethénfirst phase of Experiment 1 (see

Appendix for instructions).
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The first phase of Experiment 2b consisted of d€@&US pairings. Participants first
read a general instruction that announced thatipesind negative photos would be shown,
always preceded by a nonword. Participants weredakwatch the stimuli attentively (see
Appendix for instructions). Then the stimulus pags were presented. Each CS was shown
ten times. The CSswas always followed by a positive photo whereas@geywas always
followed by a negative photo. Ten different postand ten different negative pictures were
presented as USs, so that each of these appearediach trial started with a blank screen
for 200 ms, and then the CS was presented for 280®\fter a stimulus interval of 500 ms
during which the screen was blank, the US appeamnddstayed on the screen for 5000 ms.

The trial ended with a blank screen for 1800 ms.

The instructions about the second phase of Expetsriza and 2b informed
participants in the extinction condition that th8Jthe nonwords) would be presented alone
in the second phase. Participants in the countdigoning condition were informed about a
reversed CS-US assignment (see Appendix for theutigns). In the control condition, no

instructions were given.

After the learning phase(s), participants were dskecomplete a reaction time task. If
the last phase was instruction-based (all conditafrExperiment 2a and the extinction and
counterconditioning conditions of Experiment 2@rtipants were told that they had to do
the reaction time task first and were asked to kkepnstructions in memory. Before the IAT
started, participants were informed that words wWagpear on the screen one-by-one. There
were four types of words: (1) positive words (ebgppy), (2) negative words (e.g., fake), (3)
the word UDIBNON, (4) the word ENANWAL. Participanivere told that depending on the
type of word, they had to press the left (Q) ohtigey (M). They were informed that the
assignment of word types to keys would differ frphase to phase and that this would be

indicated by the appearance of labels assigndtktteft key in the upper left corner of the
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screen and labels assigned to the right key impiper right corner of the screen. Participants

were asked to respond as quickly as possible witmaking too many errors.

The IAT consisted of the following blocks: (1) Agatice block of 32 trials during
which the two nonwords were presented 16 times,e@jha practice block of 16 trials in
which the four positive and four negative adjectiveere presented twice each, (3) and (4)
two test blocks of 32 trials in which each of th@tnonwords was presented eight times and
each of the affective words was presented twicea(5econd practice block of 32 trials of
only nonwords with reversed response assignments,(®@ and (7) two test blocks of 32
trials with reversed assignment of the nonwordsvinch each of the two nonwords was
presented eight times and each of the affectivelsvaras presented twice. The trials within a
block were presented in random order. Before ealdtkp categories and response
assignments relevant in this block were announbedng each block, the relevant category
labels (“POSITIVE”, “NEGATIVE”, “UDIBNON”, “ENANWAL ") were indicated in the left

or right upper corner of the screen, dependingherctirrent response assignment.

Each IAT trial started with the presentation of aravin the center of the screen. When
a correct response was given, the word disappe®wlédn an incorrect response was given,
the word was replaced by a red X, which stayedhenstreen for 400 ms. In both cases, the

next word appeared after an inter-trial-intervafl6® ms.

Finally, participants were asked several questibirst, their memory for the
instructed pairings of each of the CSs was testddassimilar question as in Experiment 1.
After each of these questions, participants weked$o indicate how certain they were about
their response. Next, participants were askeddmate on a rating scale ranging from 1 to 9
how pleasant they found the nonwords (CSs). Neastphly for Experiment 2b, participants

were asked to rate the presented USs. Also onlgxperiment 2b, participants were asked an
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open question about whether there was a regularttye order in which photos and words
were presented in the first phase. Finally, pgréiots from Experiment 2b were — with a
similar question as for the instructed pairs — alsked for each CS by which type of photo it
was followed in the first (experienced) phase. Alsoe, participants were asked to indicate
their certainty. Most of these questions were addedxploratory reasons and will not be

discussed further.

Design. In order to examine the impact of actual vs. inged CS-US pairings in
Phase 1, the data from Experiment 2a (instructed)SPairings in Phase 1) and Experiment
2b (actual CS-US pairings in Phase 1) were analiagether, with experiment (2a or 2b)
treated as a between-subjects factor. The mairriexgetal factor in the overall analysis was
the type of instruction a participant received imaBe 2 (instruction type: control, extinction,
counterconditioning; between). Assignment of norduorvalence condition (stimulus
assignment: UDIBNON is Gg ENANWAL is CS,o9, IAT order (congruent or incongruent
blocks first), and assignment of the positive aadative valence categories to the right and
left hands in the IAT (hand assignment: positightj negative right) were counterbalanced

across participants.

Results

Memory for Instructed and Experienced Pairings. In Experiment 2a, seventeen
participants (20.00 %) made at least one error ves&ed to indicate the instructed pairings.
In Experiment 2b, twenty-three participants (232)/made at least one error when asked to

indicate the experienced or instructed pairingeast see Table 1 for details.

EC effectsas measured with the |AT. The IAT data were prepared following one of
the recommended scoring algorithrbg;(see Greenwald, Nosek, & Banaji, 2003). The

measure is based on the response time differertaede incongruent and congruent blocks
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divided by the relevant standard deviation. We mmrdlocks as congruent in which a CS
was assigned to the same key as the valence tfShewas paired with in the first phase
(actually or according to instructions). Blocksieversed assignment are considered as
incongruent. Hence, largBrvalues indicate a more pronounced EC effect ia With the
instructed or experienced pairings from the fitshge. We conducted an ANOVA with the
factors instruction type, experiment, stimulus gissient, IAT order, and hand assignment
(see Figure 2 for descriptive results). There wagaificant main effect of instruction type,
F(2,128),=5.29% = .006,n2pama| =.076. Contrasts showed that the control andhetkin
conditions did not differ significantly from eackher,p = .764. The EC effect in the
counterconditioning condition, however, differedrsficantly from that in the control
condition,p = .012. Simple t-tests showed that the D4-valug swgnificantly above zero in
the control conditiont(50) = 7.74p < .001,d = 1.08, in the extinction conditiot(58) = 6.14,
p <.001,d =0.80, and also in the counterconditioning caaditt(65) = 3.15p =.002,d =
0.39. The ANOVA also revealed some less relevHates. First, we observed a significant
main effect of stimulus assignmeR{1,128) = 5.49p = .021,n2pama|: 0.041, indicating a
more pronounced EC effect when “ENANWAL” was the,6:Svhich indicates a general
preference for “ENANWAL” over “UDIBNON”. Second, ére was a significant main effect
of IAT order, indicating a more pronounced IAT effevhen the congruent block was worked
on first,F(1,128) = 23.18p < -OOl,nzpartialz 0.153, which is a common finding with the IAT.
Neither the main effect of experiment nor its iat#ion with instruction type was significant,
bothF’s < 1. Even though there were no effects of expent, we also performed analyses
separately for Experiments 2a and 2b. The datapégiiment 2a (instructed CS-US pairings
as first phase) did not show a significant maie@fbf instruction type; (2, 61), = 1.26p =
.291,n2pama|: .040. In Experiment 2b (actual CS-US pairingéiras phase), however, we did

find a main effect of instruction typE(2, 67), = 5.62p = .006,1 partial = .144. Contrast
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analyses on the data of Experiment 2b showed hieatdntrol and extinction conditions did
not differ significantly from each othgu,= .407. The difference between the control and the

counterconditioning condition was significapt: .036°
Discussion

Eighty percent of participants in Experiment 2a amwbut 75% of participants in
Experiment 2b correctly indicated all instructediripgs at the end of the experiment,
suggesting that the majority of participants hadcpssed the instructions thoroughly. The
instructed counterconditioning effect that wastfa first time observed in Experiment 1 was
replicated. Informing participants that a phaseeskrsed pairings would follow as a second
phase decreased the EC effect. However, unlikehtt was the case in Experiment 1, the EC
effect in the counterconditioning condition did miéappear completely. Also contrary to the
results of Experiment 1, the extinction instructotid not have a significant impact on EC in
Experiments 2a and 2b. The findings were not Sicanitly moderated by whether the first

phase was instruction- or experience-based.

The results from Experiments 2a and 2b once a@ggiicated the instructed EC effect
that was first observed by De Houwer (2006), shgwtlmat instructions about pairings can
lead to significant EC effects. Importantly, the E@ects after instructions about pairings
(Experiment 2a) or actually experienced pairingsp@timent 2b) did not differ in size. It is
informative that in an additional comparison thatyoinvolved the control conditions of
Experiments 2a and 2b (which only had the firstuggitjon phase), the instructed EC effects
also did not differ in magnitudg50) = 0.10p = .92. This suggests that actually experiencing
the pairings does not lead to stronger EC effdtas being instructed about them. Please
note, however, that these comparisons have to teepneted with the caution required for

between-experiments-comparisons.
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General Discussion

In three experiments, we investigated the influesfadastructions about changes in
CS-US contingencies on EC. After an acquisitionsghthat was either instructed or
experienced, participants in different experimentaiditions were either instructed about a
second phase in which the CSs would not be follomed Ss anymore (extinction
conditions) or a second phase in which the CSsavoelpaired with USs of the opposite
valence as before (counterconditioning conditiolms}he control conditions, participants

were not instructed about a second phase.

A first important finding is that instructions alioeversed contingencies
(counterconditioning) consistently led to a subsédmeduction of the EC effect. The EC
effect in the counterconditioning condition of Exipgent 1 was reduced to non-significance.
In Experiment 2, the EC effect in the countercdndinhg condition was reduced but still

significant.

The second important set of findings concerns tfeeteof an instruction-based
extinction phase. Here the results were mixed. guhié results of Experiment 1 showed
decreased EC after an instructed extinction pliasagesults of Experiments 2 showed an EC
effect of at least equal size in the extinctiomnathe control group. The significant extinction
effect in Experiment 1 should be interpreted caigip, however, given that it was not

significant for the subset of participants who ectly remembered all instructions.

If we do want to take the significant extinctiorfieet in Experiment 1 seriously, it
could on the one hand be compared to the non-ggnifextinction effect on the IAT scores
in Experiment 2 and on the other hand to the ngnHstant extinction effects that were
reported in a large number of studies. A possikfgamation for the discrepancy in the results

of Experiments 1 and 2 lies in the valence meassed. Earlier research suggests that liking
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as assessed with implicit measures (i.e., imp#ealuation) is less easy to change than liking
that is assessed with rating measures (i.e., eixplialuation; see Gregg, Seibt, & Banaji,
2006; Peters & Gawronski, 2011). Hence, informatibout changes in stimulus pairings
might also be less likely to influence liking asss with implicit measures than liking
assessed with rating measures. This would explayimstructed extinction was observed
only in Experiment 1 (in which a rating measure wsasd) but not in Experiments 2a and 2b
(in which an implicit measure was used). This reaspis also congruent with the fact that
counterconditioning instructions eliminated the &t&ct in Experiment 1 but only reduced it

in Experiment 2.

Regarding the question of why Experiment 1 showguifscant extinction while the
majority of studies with experienced-based extorctrials did not, one first has to consider
that some EC studies did show significant extinctioe to experiencing CS-only trials. In
fact, a recent meta-analysis revealed that ECnisithee to extinction (Hofmann et al., 2010).
Hence it is not clear to what degree the signiti¢astruction-based extinction effect actually
deviates from what is known about experience-bagédction. Nevertheless, one could
speculate whether instructing a participant that@$ will be shown alone is more effective
than actually presenting CS-only trials to the ipgrént. Extinction trials are always shown at
the end of the learning phase. It is possible phaticipants who first experience a series of
acquisition trials followed by a series of extioctitrials might get bored over the course of
trials and pay less attention to the extinctioal$rat the end of conditioning phase. It is also
possible that participants actually consider thigneton trials as less interesting (for example
because no valent stimuli appear) and therefordgsayattention. Instruction-based
extinction is less likely to suffer from this logbattention. First, instructions about trials take
less time than the trials themselves; instructi@ist might therefore suffer less from a

gradual decrease of attention. Second, the fattlihasecond phase is mentioned in the same
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way as the first phase suggests that it is imparEor the reasons mentioned above, however,

these ideas should be treated as mere speculation.

A third important result is that we replicated nusted EC using both a standard
evaluative rating measure and an IAT measure. Eurtbre, comparing Experiments 2a and
2b allowed us to compare instruction-based andrexpmed-based EC for the first time.
Using an IAT measure, we found no difference betwtbe experiments, neither with regard
to the effect of experience vs. instruction regagdhe initial CS-US pairings (i.e., the EC
effects did not differ in the control conditionsEtperiments 2a and 2b), nor with regard to

the effect of extinction and counterconditioningtmictions.

One of the reasons why we set out to test thetsffégdnstructed procedures on EC
was that similarities and differences between ffexts of instructed and experienced
procedures could inform us about the mechanisnisribdiate EC. Our initial results do
suggest that instructions about stimulus contingsnand the actual experience of these
stimulus contingencies have quite similar effettss holds both for initial instructions about
CS-US contingencies and for subsequent instrucabosit changes in the CS-US

contingencies.

So what do these similarities tell us about thelraatsms that mediate EC? In our
opinion, the observed similarities are in line witlopositional models of associative learning
(De Houwer, 2009; Mitchell et al., 2009a). Thesadels postulate that EC effects depend on
the acquisition and validation of propositional wiedge about the stimulus pairingSuch
knowledge can be acquired both by observing theaapiirings and by being informed about
them. In fact propositional models predict no difece between EC effects due to
instructions and due to experience, provided tmaticquired propositional knowledge about

stimulus relations is similar in content and in healid the knowledge is considered to be.
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Note that, irrespective of whether EC is basednstructions or experience, propositional
models can explain not only acquisition effectd, dlso effects of extinction and
counterconditioning. According to these models, cm@d assume that in addition to the
proposition about the first phase (e.g., “this prdco-occurs with positive pictures”), a
proposition is formed about the stimulus relationthe second phase (e.g., “this product co-
occurs with negative pictures”) that counteracesefiect of the first proposition.
Alternatively, one could assume that a propositsiormed that is thought to apply to both
phases (e.g., “this product is sometimes pairel patsitive and sometimes with negative
pictures”). Although it is not entirely clear hoe.g. involving which further processes)
propositions lead to changes in liking (see Mittkehl., 2009b, for a discussion of this
issue), such changes in propositions are likelgad to changes in liking. Propositional
models might also account for why counterconditignfinstructions) leads more reliably to a
change in valence than extinction (instructions)e@©ould, for instance, argue that
propositions formed after counterconditioning (iastions) (e.g., “this product is sometimes
followed by positive pictures and sometimes by tiggaictures”) are more likely to change
liking than propositions formed after extinctiongiructions) (e.g., “this product is sometimes

followed by positive pictures and sometimes presgialone”).

How do our results relate to association formatmmdels? As we indicated in the
introduction, these models typically emphasizerétevance of repeated direct experience
(e.g., Baeyens et al., 1992, 1995; Smith & DeCo21@00; Strack & Deutsch, 2004). Simple
association formation models, therefore, havediiffies in explaining any effect of
instructions on the EC effect, independent of whethinforms a participant about
contingencies in a second or in a first phase. Raneerpretations of associative models
(e.g., Field, 2006), however, do allow for condiiitg via instructions. For instance, it has

been argued that an instruction about stimulusrugn(e.g., “product A is followed by
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positive pictures”) itself presents participantshaa stimulus pairing (e.g., between product A
and the word “positive” or between the mental reprgation of product A and the mental
representation of positive pictures; see Field 6208uch arguments allow association
formation models to explain the basic finding timstructions about pairings can lead to EC
effects (De Houwer, 2006). It could even explaiat ttounterconditioning instructions have
an effect (e.g., because they result in new assoasainvolving USs of an opposite valence)
or that extinction instructions have an effect (ebgcause they weaken or modulate the
original association). However, it is importantéalize that association formation models can
deal with these effects only if a single pairingaafrds in an instruction can lead to the
formation of associations in much the same waycasgaCS-US pairings. As such, our data
heavily constrain association formation models.

As indicated in the introduction, dual process nt®dan also account for instruction-
based EC. Let us consider the well-known assoe&giropositional evaluation (APE) model
of Gawronski and Bodenhausen (2011). It postuldiasEC can in principle result either
from association formation or from propositionabgesses. Hence, it is possible to argue that
experience can lead to EC via the formation of @ations whereas instructions can lead to
EC via the formation of propositions. However, &feE model also allows for propositional
processes to result in the formation of associatids a result, the impact of instructions on
liking could sometimes also be mediated by assoadbrmation. Likewise, once
associations have been formed in memory, they n@nrge to propositions. Given this high
level of interactivity between the formation of asigtions and propositions, it is not always
straightforward to determine when instruction-based experienced-based EC will be
similar and when they will differ. Neverthelessg ttact that we found few differences
between both suggests that if EC effects are inasdd on the joint influence of

associations and propositions, these are influebgedstructions in much the same way as
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by actual experience. This of course raises thestopreof why both associations and
propositions are needed in order to account forE&Sed on the argument of parsimony, we
thus believe that our results fit best with a sagtocess propositional model of EC.
Nevertheless, it remains important to continue llogKor possible differences between
instruction-based and experienced-based EC betiaese could provide important
information about whether it is necessary to paséuinultiple processes as sources of EC

and, if so, how these sources interact.

Whereas we found clear effects of counterconditigmnstructions on EC, Lipp et al.
(2010) failed to find such effects. The two setstoidies differ in several respects, such as the
type of stimuli used and the exact timing paransetéithe experienced conditioning trials,
which makes a discussion about the source of flereinces very speculative. An important
difference might, however, be the wording of th&tiactions. In our studies, instructions
were very explicit in stating with which type ofqo a CS would be paired in the second
phase (e.g., “There is an important difference betwthe first and the second phase: If you
see a photo of this product, a positive photo aplbear”). In the study of Lipp and
colleagues, on the other hand, less specific iostns were given (i.e., “IMPORTANT
MESSAGE, The pairing of shapes and faces, will heweversed”) that required participants
to infer the nature of change themselves. Moreavieereas we strongly encouraged
participants to thoroughly process the instructidhere was less incentive for the participants
in Lipp et al.’s study to do so.

Another issue that we would like to discuss isitisee of demand compliance.
Demand compliance in evaluative conditioning casesif (a) participants have strong beliefs
about the experimental hypothesis, in this casetitleaCSs should change in valence
depending on which US they were paired wienfand awareness), (b) participants know

which CS was paired with which Ugofitingency awareness; for the distinction of demand
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awareness and contingency awareness, see Fieldl, 200participants anmeotivated to show
behavior that is in line with the hypothesis, adyifarticipantsan control their behavior in

such a way that the observed responses are iwiihéhe perceived hypothesis.

Considering these conditions for demand complianmdgJikely that the probability of
demand compliance is higher for EC based on instns than for EC based on experienced
pairings. First, contingency awareness is typichijh after instructing participants explicitly
about the pairings. Second, it is possible thatugh the instructions participants become
aware not only of the pairings themselves, but afdbe fact that the pairings are relevant for
the experimental hypothesis, which might increagechance for becoming demand aware.
Therefore, the use of implicit measures (whichraoge difficult to control than explicit
measures) is particularly important when investigainstructed EC. However, also the IAT
and other implicit measures are controllable ursd@ne conditions (Bar-Anan & Nosek,

2012; De Houwer et al., 2007; Steffens, 2004; Tdigeigemba & Klauer, in press).

Demand compliance therefore always remains amaliige hypothesis for EC effects even
when using implicit measures. Nevertheless mosiarebers would agree that implicit
measures are clearly more difficult to control tleaplicit ratings. In addition to their

difficulty to control, implicit measures might alsecrease the impact of demand compliance
by obscuring the experimental hypothesis (it is lglsvious that the researcher is interested in
the valence of the CS). In sum, it is importantealize that (a) demand compliance can take
place only if several conditions are met and (Ip)lioit measures in several ways reduce the
probability that these conditions are met. Henltepagh it is difficult to ever exclude the
possibility of demand compliance completely, itgant in studies should not be

overestimated, especially when implicit measuresuaed.

A final point that we should at least shortly conmihen is the question whether

instructed EC is actually EC. EC is typically defthas a valence change in a stimulus that is
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due to pairing the stimulus with another stimuleig(, De Houwer, 2007; Gast et al., 2012).
At first sight, this definition does not seem t@bypto instruction-based EC because an
instruction about a stimulus pairing is not the eam a real repeated stimulus pairing. It has
been argued, however, that also instructions casebe as either involving actual stimulus
pairings or as referring to actual stimulus paisifgee De Houwer, Barnes, Holmes, &
Moors, in press; Field, 2006; Gast et al., 2012afdiscussion of this issue). Although
interesting from a meta-theoretical point of viglag question of whether instruction-based
EC is EC is in the current context merely a terriagizal issue. Independent of whether the
current results qualify as EC, they do give newlinfation about the determinants of stimulus
preferences in general and about EC specificallyreVspecifically, by comparing changes in
liking based on actual pairings with changes imbkoased on instructions about pairings, we

learn more about how both actual pairings anductitns about pairings influence liking.

To summarize, in three studies we investigatedripact of instructions about
stimulus pairings on EC. In line with earlier finds (De Houwer, 2006), we observed that
instructions about upcoming CS-US pairings gavwe taseC effects. Instruction-based
counterconditioning (informing participants tha¢ gpairings would be reversed in a second
phase) consistently led to a decrease in the ECtethstruction-based extinction (informing
participants that the CSs would be presented afoaesecond phase) reduced EC effects in
only one of the studies. The overall pattern ofiltsss similar to the findings reported after
experience-based acquisition, counterconditioramgl, extinction procedures. This surprising
similarity might suggest that experience-basediasiuiuction based EC are due to similar
mental processes. We argued that these findinggefitwith propositional models of EC. Our
results do, however, diverge from those of Lipple{2010). Future studies therefore need to
focus on the boundary conditions of instructiondabextinction and counterconditioning

effects in EC.
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Table 1

Evaluative Conditioning

Numbers of participants who incorrectly indicatedrimgs for a specified phase by

experiment and condition. Total numbers of pardaig in condition in brackets.

Experiment 1

Control Extinction Counter
Phase1l 2(24) 3(23) 2(23)
Phase 2 - 8(23) 3(23)
Total 2(24) 9(23) 5(23)
Experiment 2a
Control Extinction Counter
Phase1l  2(28) 4(29) 2(28)
Phase 2 - 8(29) 5(28)
Total 2(28) 10(29) 5(28)
Experiment 2b
Control Extinction Counter
Phase 1 1(23) 1(30) 5(38)
Phase 2 - 6(30) 13(38)
Total 1(23) 6(30) 16(38)

36
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Figure 1

Mean evaluative ratings of the entire participanhple from Experiment 1 for the factors

valence and instruction type (marginal means). Hyawos represent standard errors.
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Mean D4 scores of the entire sample from Experisi2atand 2b for the conditions of the

factor instruction type (marginal means). Errorsb@present standard errors.
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Appendix: Instructions
(Translated from Dutch; comments in square bragjket
Experiment 1

Instructions Phase 1, all conditions. In a first phase of this learning experiment
[control condition: “in the learning phase”] youlixsee pleasant, positive photos (e.g., of
flowers) and unpleasant, negative photos (e.gnamed bodies). Each photo will be
preceded by a photo of a product that indicateshvtyipe of photo (positive or negative) will

appear.

If you see a photo of this product [display of Bret1 (toilet paper) or Picture 2

(toothpaste), depending on counterbalancing camgii positive photo will appear.

If you see a photo of this product [display of Bret2 or Picture 1, depending on

counterbalancing condition] a negative photo wplbear.

It is very important that you now already remembaich product goes together with
which type of photo (positive or negative) [onlyartinction and counterconditioning
condition: “in this first phase”]. You will definly need this information to finish the task
successfully. This information will not be presehtgain, so remember well which product

goes together with which type of photo [in thisfiphase].

Instructions Phase 2, extinction condition. After the first phase, follows a second

phase.

[bold] Watch out: There is an important differeregween the first and the second
phase:

During the second phase of the learning experinyentwill only see the photos of
the products.

[display of Picture 1 and Picture 2]
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The photos of the products will during the secohdse NOT be followed by other
photos.

It is very important that you also remember whdt la@ seen in this second phase.
You will definitely need this information to finiste task successfully. This information will
not be presented again, so remember it well.

Instructions Phase 2, counter conditioning condition. After the first phase, follows a
second phase. During the second phase of the hgaerperiment, you will again see
pleasant, positive photos (e.g., of flowers) anplesmsant, negative photos (e.g., of maimed
bodies). Each photo will again be preceded by agtiat indicates which type of photo
(positive or negative) will appear.

[bold] Watch out: There is an important differeroegween the first and the second
phase:

If you see a photo of this product [display of Bret2 or Picture 1, depending on
counterbalancing condition] a positive photo wgpaar.

If you see a photo of this product [display of Bret1 or Picture 2, depending on
counterbalancing condition] a negative photo wplbear.

It is very important that you also remember whicbduct goes together with which
type of photo (positive or negative) in this secphdse. You will definitely need this
information to finish the task successfully. Tm$irmation will not be presented again, so
remember well which product goes together with Wwhype of photo in this second phase.

Rating instructions. Before we start with the learning experiment, yost have to
indicate how pleasant you find the photos of the@pcts, which will later appear. Make sure,
however, that you don’t forget any of the instrans of the learning experiment that will

follow!
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Indicate for every photo of a product how positjgkeasant) or negative
(unpleasant) your impression is. For every phota pfoduct, you have a scale ranging from -
10 (very negative) to +10 (very positive). You ¢harefore make a very precise judgment.
Click for every photo of a product on the valuet iita best.

Please try your best to be as precise as posEibiker research has shown that this

type of judgments can certainly lead to meaningallts.

Experiment 2a

Instructions Phase 1, all conditions. In a first phase of this learning experiment you
will see pleasant, positive photos (e.g., of flosyeand unpleasant, negative photos (e.g., of
maimed bodies). Each photo will be preceded by aningless word that indicates which
type of photo (positive or negative) will appear.

If you see the word ENANWAL [UDIBNON], a positivehpto will appear.

If you see the word UDIBNON [ENANWAL], a negativéagto will appear.

It is very important that you remember which womg together with which type of
photo in this first phase.

You will definitely need this information to finidihe task successfully. This
information will not be presented again, so rememzl which word goes together with
which type of photo in this first phase.

Instructions Phase 2, extinction condition. After the first phase, follows a second
phase.

During the second phase of the learning experinyentwill only see the words
ENANWAL and UDIBNON without them being followed lphotos.

It is very important that you also remember whdt la@ seen in this second phase.

You will definitely need this information to finidihe task successfully.
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This information will not be presented again.

Instructions Phase 2, counter conditioning condition. After the first phase, follows a
second phase.

During the second phase of the learning experinyentwill again see pleasant,
positive photos (e.g., of flowers) and unpleasaegative photos (e.g., of maimed bodies).
Each photo will again be preceded by a photo tiditates which type of photo (positive or
negative) will appear.

If in the second phase you see the word UDIBNONABMVAL], a positive photo
will appear.

If in the second phase you see the word ENANWAL [BIRON], a negative photo
will appear.

It is very important that you also remember whiabrdvgoes together with which type
of photo in this second phase.

You will definitely need this information to finidihe task successfully. This
information will not be presented again, so rememzl which word goes together with

which type of photo in this second phase.

Experiment 2b

Instructions Phase 1, all conditions. In a first phase of this learning experiment you
will see pleasant, positive photos (e.g., of flosyeand unpleasant, negative photos (e.g., of
maimed bodies). Each photo will be preceded by aningless word.

Please watch the photos and words attentively.

You don’t have to do anything else.

Instructions Phase 2, extinction condition. Now follows a second phase.
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During the second phase of the learning experinyentwill only see the words
ENANWAL and UDIBNON without them being followed photos.

It is very important that you remember what willdeen in this second phase.

You will definitely need this information to finidihe task successfully.

This information will not be presented again.

Instructions Phase 2, counter conditioning condition. Now follows a second phase.

During the second phase ENANWAL [UDIBNON] will belfowed by negative
photos and UDIBNON [ENANWAL] will be followed by psitive photos.

It is very important that you remember what willdeen in this second phase.

You will definitely need this information to finidie task successfully

This information will not be presented again.
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! Lipp et al. (2010) also asked participants to théeextent to which a CS caused the
presentation of the good or bad US. The mere icstruthat CS-US pairings would be
reversed (counterconditioning) or that the USs wad longer be presented (extinction) did
influence these causal ratings but only slightlgt &ma much lesser extent than the actual
experience of a change in contingencies. One angjde that if participants had fully
processed and believed the instructions, thereldt@ave been a maximal change in causal
ratings immediately after instructions. Hence, fémet that instructions had only a minimal
effect on causal ratings can be seen as suppdtidadea that participants in the Lipp et al.
studies did not process the instructions thoroughly

2 In this pilot study I§ = 20) we used Pokemons as CS, which we later éécidt to
use because of a too strong evaluative connotafitte Pokemons independent from
conditioning.

3 Both for this and the following experiment, weatserformed analyses based on
only those patrticipants who correctly indicatedpalirings. In both studies, the pattern of
results was similar to the pattern found with tHeole sample. The most important difference
was that the contrast between the extinction aaadmtrol condition in the reduced sample
of Experiment 1 was not significarg € .139). Please note that the power of this arslys
reduced due to the exclusion of participants, éapigin the extinction condition. The
sample of participants with incorrect memory was gmall to allow for more systematic
comparisons of participants with correct and inecrmemory.

* Participant numbers in the experiment with reafipgs differ because it was
originally planned to limit the analysis to panants with correct memory (see also Footnote
3). Therefore additional participants were testethe extinction and counterconditioning

conditions in order to compensate for exclusiopedple with incorrect memory
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® The evaluative ratings were always collected aftelAT and might thus be biased
by forgetting, additional learning, or consolidatithat occurs during the IAT (see Ebert,
Steffens, von Stilpnagel, & Jelenec, 2009). Newebess, for exploratory reasons, we also
analyzed the rating data. Most importantly, we fbarsignificant main effect of valence,
F(1,164) = 141.04p < .001,n’pariat = 0.46, indicating a preference in line with the
instructions or actual pairings of the first phaBeere was also an interaction of valence and
instruction typefF(2,164) = 5.35p = .006,n2pama| = 0.061. Contrasts failed to reveal a
significant difference between the EC effects i ¢bntrol and the counterconditioning
condition,p = .283. EC effects in the control and in the extion condition differed, but in
the direction opposite to what was expecfed,.048. In the ratings, the EC effect was larger
in Experiment 2b (first phase experience-based) ih&xperiment 2a (first phase

instruction-based)(1,164) = 5.61p = .019 1 partiar = 0.033.

® Please note that attributing an EC effect to psiifmnal processes is not the same as
claiming that a result from an EC procedure is dudemand compliance. Demand
compliance requires not only that participants hamescious propositional knowledge of the
CS-US relations but also that they intentionallg ties knowledge in order to comply with
perceived demands. Propositional knowledge coad te changes in liking also in other
ways (e.g., unintentionally or because participaststhis knowledge to justify their
preferences; see De Houwer et al., 2005; Gast,&Cdl2). In the current research we used

implicit measures in order to reduce the impaaerhand compliance (see below)



