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EFFECTS OF VALENCED ACTIONS 2

Abstract

Over the past decade an increasing number of stadi®ss a range of domains have shown that
the repeated performance of approach and avoiqé&#geactions in response to a stimulus leads
to changes in the evaluation of that stimulus. @beninant (motivational-systems) account in
this area claims that these effects are caused tBwaing of mental associations between
stimulus representations and AA systems that edolee regulate distances to positive and
negative stimuli. In contrast, two recently forwaddalternative accounts postulate that AA
effects are caused by inferences about the valgaetions and stimuli (inferential account) or a
transfer of valenced action codes to stimulus mgr@tions (common-coding account). Across
four experiments we set out to test these threepeting accounts against one another.
Experiments 1-3 illustrate that changes in stim@ualuations can occur when people perform
valenced actions that bear no relation to a digtaegulation, such as moving a manikin upwards
or downwards. The observed evaluative effects wiependent on the evaluative implication of
the instructed movement goal rather than whetheratttion implied a movement towards or
away from the stimuli. These results could not kplaned with a rewiring of associations to
motivational systems. Experiment 4 showed that gbarnn stimulus evaluations occurred after
participants passively observed approach-avoidangeements, supporting an explanation in

terms of cognitive inferences.

Keywords:approach-avoidance; attitudes; action framingererfitial account; common valence
coding
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M echanisms Under lying Effects of Approach-Avoidance Training on Stimulus Evaluation

It has been recognized for decades that behavsiiaped by likes and dislikes (Allport,
1935). Hence, understanding how preferences amng@radgand how they can be changed is an
important endeavor for psychological research. @aradigm that has shown great promise for
changing preferences involves the performance pfageh and avoidance (AA) actions. When
participants repeatedly approach a certain stimalu$ avoid another stimulus they typically
develop a preference for the approached stimules the avoided stimulus (Laham, Kashima,
Dix, Wheeler, & Levis, 2014). These AA training &fts have been observed across a variety of
stimuli, from pictures of unfamiliar faces (Woudakk, Becker, & Rinck, 2013), to social groups
(Kawakami, Phills, Steele, & Dovidio, 2007), andhealthy foods (Zogmaister, Perugini, &
Richetin, 2016). AA training may have important kggb potential insofar as it can lead to
changes in alcohol consumption (Wiers, Eberl, Rig#cker, & Lindenmeyer, 2011), smoking
behavior (Wittekind, Feist, Schneider, Moritz, &itEsche, 2015), and fear responses (Jones,

Vilensky, Vasey, & Fazio, 2013).

Researchers have traditionally explained why changestimulus evaluations occur
following AA actions by appealing to two rudimentamotivational systems that predispose
individuals to approach appetitive and avoid awerstimuli (Cacioppo, Priester, & Berntson,
1993; Elliot, Eder, & Harmon-Jones, 2013). Accoglin this model, positive (appetitive) stimuli
automatically trigger a behavioral tendency to apph, whereas negative (aversive) stimuli
automatically trigger a tendency to avoid (e.g.e€i& Bargh, 1999; Solarz, 1960). In-line with
this idea, Krieglmeyer, Deutsch, De Houwer, and Raedt (2010) showed that participants
moved a virtual manikin (representing the selfitdagowards positive words and away from

negative words on a computer screen. These effents obtained even when the movement was
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irrelevant for the task at hand. Such findings sstjghat AA movements are mediated by
specialized motivational systems that make thentindis from other classes of actions
(Krieglmeyer, Deutsch, & De Houwer, 2013; for aadission see also Eder, Rothermund, &
Hommel, 2016). More important within the contexttbé present paper, some researchers have
postulated that the link between AA behavior andivational systems is bidirectional. These
researchers proposed that repeatedly approactesigied stimuli acquire a positive or negative
valence through their associations with AA motigatl systems (Neumann, Foérster, & Strack,
2003) or with valenced concepts that are inherdraty/to these systems (e.g., the self; see Phills,
Kawakami, Tabi, Nadolny, & Inzlicht, 2011; Markmah Brendl, 2005). As a result, people
evaluate approached stimuli more favorably and dmaistimuli more unfavorably after AA

training (Laham et al., 2014; Kawakami et al., 2007

Recently, two alternative models have been offéoeexplain the impact of AA training
on stimulus evaluations. The first is tinéerential accounof AA training effects which suggests
that people sometimes infer stimulus evaluatioomftheir actions (Van Dessel, De Houwer, &
Gast, 2016; similar to self-perception theory, BE&T2; Koriat, Ma'ayan, & Nussinson, 2006).
Specifically, participants who repeatedly approachavoid a certain stimulus might generate
propositions about these stimulus-action relatiokfser repeatedly approaching one stimulus,
participants may infer that it is positive, anceaftepeatedly avoiding a second stimulus they may
infer that it is negative. People might make thederences because they have learned that
positive objects have typically been approached thatl negative objects have typically been
avoided in the past. Once participants infer infation about the valence of a stimulus, the
activation of this mental proposition may impact naly explicit (i.e., non-automatic) but also

implicit (i.e., automatic) evaluative responses do¥g the stimulus (De Houwer, 2014). Unlike
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motivational-systems theories, this inferential@ot assumes that AA training effects result
from general (inferential) mechanisms of evaluatigarning that are not specifically tied to
approach and avoidance. Any information that allaws to infer the valence of a stimulus can

produce changes in stimulus evaluations.

A second alternative to the motivational systenmoant is thecommon-coding account
(Eder & Rothermund, 2008; Eder & Klauer, 2009). iRed from the Theory of Event Coding
(TEC; Hommel, Musseler, Aschersleben, & Prinz, 20@is account proposes that perceptions
and actions are represented by networks of disathteature codes (so called “event files”) that
represent, among other perceivable features, thig\pty and negativity of an event. Given that
approach behavior is typically motivated by the eotption of a desired (positive) action
consequence, and avoidance by the expectatioret@mr an undesired (negative) consequence,
feature networks representing these actions shiaglutporate affective codes representing the
positivity or negativity of the action target (Ed&r Hommel, 2013). When an AA action is
repeatedly performed in response to a neutral sisnan event file is created that binds together
(1) the stimulus representation and (2) the affectiode that is part of the action representation
(Eder, Musseler, & Hommel, 2012). The link to tvaleative code in the event file then relates
the stimulus to a particular valence, biasing thespn’s evaluation of the stimulus towards the
valence of the action (for evidence see Eder & Eta2007, 2009). Importantly, an evaluative
action code can be formed on the basis of diffefeatures of a planned action, such as the
intrinsic valence of produced action effects (eppsitive and negative perceptions; Eder,
Rothermund, De Houwer, & Hommel, 2015), the evaheaimplication of the intended action
effect (e.g., turning an aversive sound on or Bffer, Rothermund, & De Houwer, 2013), or

verbal descriptors of a movement goal (e.g., mowarigver towards and away from the body;
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Eder & Rothermund, 2008). Framing an action in {pasiterms (e.g., ‘approach’, ‘smile’, ‘hug’,
etc.) and negative terms (e.g., ‘avoid’, ‘frowrkilF, etc.) might assign positive and negative
valences to the action representation that carsfieario stimulus representations bound to the
same event file after sufficient training. Accorglito this theory, a training of any valenced
action can produce a systematic change in stimeNaguation, even when the trained action is

unrelated to approach and avoidance defined bgrdistchanges.

In the current research, our aim was to shed bghthe mental mechanisms that underlie
AA training effects on stimulus evaluations. Thigegtion is important given that AA training is
currently one of the most popular methods for clirem@implicit) stimulus evaluations, in part
due to the fact that AA training has been foundnftuence even difficult to change behaviors
(e.g., implicit prejudice: Kawakami et al., 200ddactive behaviors: Wiers et al., 2011) and that
effects seem to occur under some of the conditafnsutomaticity (e.g., unintentionally: Van
Dessel, De Houwer, Gast, Smith, & De Schryver, 2@b&onsciously: Kawakami et al., but see:
Van Dessel, De Houwer, Roets, & Gast, 2016). Adning effects have recently been observed
across many different domains in psychology, iniclgdsocial psychology (e.g., racial
evaluations: Phills et al., 2011), clinical psyadw} (e.g., alcohol: Wiers et al., 2011, cigarettes:
Wittekind et al., 2015; social anxiety: Taylor & Am2012) and educational psychology (e.g.,
mathematics: Kawakami, Steele, Cifa, Phills, & Qhoj 2008). By testing the predictions of the
three competing accounts of AA training effectsase bound to learn more about the underlying
mechanisms of these effects, which is especiaéfuligor understanding the conditions under
which AA training procedures can establish optimifécts. For instance, if AA training effects
are the result of inferential mechanisms rathen thativational systems mechanisms, then better

effects might be obtained when targeting specifiterences via AA training rather than
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establishing and overtraining contingencies betvatianuli and distance-change movements (see
Van Dessel, Hughes, & De Houwer, 2017). The cursgotlies also speak directly to the
moderators of AA training effects. For instance, wi#l learn whether AA training effects
require actual distance change movements or carbal®btained on the basis of other actions or
mere observation of such actions. This informatian direct relevance to existing therapies that

are already using AA procedures with the aim oihgirag attitudes or pathological behaviors.
Study Overview

We report four experiments that tested predictiohsnotivational-systems, common-
coding, and inferential accounts. Because thesgetny accounts all have a high degree of
flexibility and because many of the assumptionseulythg these accounts have never been
specified, we believe it is difficult, if not impsible, to distinguish between these accounts on the
basis of a few individual experiments. Howevertitgspredictions derived from these accounts
will allow us to further constrain these accounts (i.e., force them into adoptingciépe
assumptions without which they cannot account toreffects) and to have greater confidence in

the assumptions that survive this process.

In Experiment 1, we used an adapted version ofrtaieikin task designed by De Houwer,
Crombez, Baeyens, and Hermans (2001) in which gigatits are instructed to move a stick
figure (i.e., a manikin) up or down on the screemasponse to the presentation of a stimulus.
Participants repeatedly moved the manikin up ipease to two nonwords and down in response
to two other nonwords. We varied the initial pasitiof the manikin (above or below the
nonword) such that for one nonword the upward mam@mmplied an actiortowards the
nonword, while for a second nonword an upward mamnimplied an actiomway from the

nonword. Similarly, for a third nonword the down@anovement implied an actidowardsthe
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nonword while the downward movement implied anacéway from a fourth nonword (Figure
1; see also Krieglmeyer et al. 2010, who used #meesset-up to distinguish between common-
coding and motivational-systems explanations ofdfiects of stimulus valence on AA action
performance). We then measured participants’ intpéind explicit evaluations of each of the
four nonwords. By comparing evaluations of the nords we could test two separate effects: (1)
the effect of the instructed movement goal (i.estructions to move the manikin upwards and
downwards) and (2) the effect of actual distancange (i.e., whether the action constituted a
movement towards or away from the stimulus). Wherte common-coding account only
predicts effects of the instructed movement goadtivational-systems accounts only predict

effects of actual distance change.

Experiment 2 replicated Experiment 1 using a netvo$esocial stimuli (i.e., fictitious
social groups) and extended that work by manipujaliow actions were evaluatively framed.
Participants either received instructions to rfigve the manikin um response to the names of
members from one fictitious social group atmvnin response to the names of members from
another fictitious social group or (2pproachthe names of members from one fictitious social
group andavoid the names of members from another fictitious dogiaup. In this way we
sought to test whether the valence of the evaleatistion frame (positive: up/approach vs.
negative: down/avoid) and the type of evaluativeoacframe (up and down vs. approach and
avoid) moderated evaluative responses towardswbesbcial groups. Whereas the common-
coding account predicts a main effect of the vateatthe evaluative action frame, the other
accounts predict specific interactions with theetyjf evaluative action frame. In Experiment 3,
we extended our work to two separate tasks thahalidnvolve moving a manikin on the screen.

We examined whether action training effects on glirs evaluations are stronger when the
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actions are directly related to AA motivations .(iiavolve towards/away movements) than when
the actions do not have any relation to approacivoidance. Specifically, we compared a task
that required participants to move towards or afayn social group members to a task that
involved moving those names up and down. Motivatiaystems accounts predict an effect of
the former task only, whereas the common-codingiafelential account predict effects of both

tasks. Finally, Experiment 4 examined whether tleenobservation of AA actions can lead to
changes in stimulus evaluation. This prediction wesved from the inferential account and is
not compatible with common-coding or motivationgstems accounts. Predictions of the three
competing accounts are delineated in more detailthiem respective introductions of the

experiments.

For all experiments, the study design, data-amalylsin, and the hypotheses derived from
the common-coding and inferential account of AAinireg were pre-registered on the Open
Science Framework website prior to data-collectiime pre-registered plans as well as all data,
experimental and analytic scripts are availablétyis://osf.io/s9kb5/. Any deviation from pre-
registration is noted in the main text. We repdirtreanipulations and measures for the different
studies. The sample size of the experiments wasrdeted prior to the data collections and pre-
registered together with the study design. For Erpnt 1, we stopped the data-collections
when at least 250 participants had completed adsmes of the experiment to ensure that we
would have sufficient statistical power to detewkere small effects after excluding data of
participants on the basis of the pre-registere@ra (necessary sample size = 156 to have power
= 0.80 to find a small effect al, = 0.20 at alpha = .05). For Experiments 2 and & stpped
data-collection when 400 participants had completéaneasures of the experiment to ensure

that we would have sufficient statistical powerdetect even small effects in these between-
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subject designs (necessary sample size = 387 ®f@mwver = 0.80 to find a small effect s =
0.02 at alpha = .05). For Experiment 4, the sarspe was determined using sequential Bayes
hypothesis testing. Analyses were performed whéhgkdticipants had completed the study and
sample size was increased by steps of 50 partispartil a decisive Bayes factor larger than 10
was obtained for the criticéltest analyses (Schonbrodt, Wagenmakers, Zehette&Perugini,
2017). In accordance with previous studies and with pre-registered data analysis plan, we
excluded the data of participants who were unableemember the correct stimulus-action
contingencies in all four experiments. Importantigcluding the data of these participants
reduced the overall magnitude of some of the repoetfects, but did not change the statistical
significance of any of the reported effects in afythe experiments. Our research has been

approved by the local ethics committee of Ghentelrsiity (approval number 2016/63).
Experiment 1

Participants were instructed that they should maweanikin up in the presence of two
nonwords and down in the presence of two other wodsv In the manikin task, a manikin was
presented either above or below the nonword. Dapgrah the relative location of the manikin
(see Figure 1), an up response resulted eithemioeement towards one of the nonwords (up-
towards word) or away from another nonword (up-aweayd), whereas a down response
resulted either in a movement towards one nonwdogv-towards word) or away from another
nonword (down-away word). After the manikin taskpkcit evaluations of the four nonwords
were measured with an evaluative rating task amgiéih evaluations were measured with two

versions of the Implicit Association Test (IAT; @revald, McGhee, & Schwartz, 1998).

Based on a motivational-systems account of AA ingireffects, nonwords should be

evaluated more favorably after a training task thablves moving the self towards the nonword
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(approach) compared to a training task that inwlweving the self away from the nonword
(avoidance). Such actions represent approach aoidamce actions because they regulate the
distance between the symbolic self and the stim(Merkman & Brendl, 2005; Férster, 2001).
The instructed movement goal (up vs. down) shouoldimfluence stimulus evaluations, because
running upwards and downwards is not a biologicedlgvant motion for motivational systems

tuned to appetitive/aversive stimuli.

In contrast, the common-coding account predicts ttamulus evaluations should
systematically change with the training of any wakd action that is linked to a stimulus
representation in the event file after training dE& Klauer, 2009). Because performing an
upward movement is a positive action frame andopetihg a downward movement is a negative
action frame (for corresponding ratings see EdeRé&hermund, 2008), nonwords should be
evaluated more favorably after being linked to umlsamovements relative to downwards
movements. Furthermore, changes in evaluationslghmi be affected by manikin movement
towards and away from the word because these dsatiahs of the movement are irrelevant for
the intended action and response valence shoutdosé determined by the goal of the response

(Memelink & Hommel, 2013; see also Phaf, Mohr, Begel, & Wicherts, 2014).

Finally, according to an inferential account, chesgn evaluations of the nonwords
should depend on the types of inferences thatgpaaits make when they register the stimulus-
action relations (Van Dessel, De Houwer, & Gastl&0An effect of distance change should
occur if movements towards or away from a nonwesttlIto the formation of information about
the contingencies between nonwords and AA actiond facilitate inferences about the
evaluative properties of the nonwords. The accoamtif currently stands, does not make clear

(directional) predictions about the presence oreabs of an effect of the instructed movement
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goal (i.e., up vs. down). Though it incorporates plossibility that the performance of (valenced)
actions can produce changes in stimulus evaluatiolesto inferential mechanisms even when
these actions do not constitute AA actions (Vansee<De Houwer, & Smith, 2017) it has not
been specified which other actions are likely todorice effects on stimulus evaluations.

M ethod
Participants. A total of 269 English-speaking volunteers p#mated online via the

Prolific Academic website (https://prolific.ac). @hexperiment was programmed in Inquisit 4.0
and hosted via Inquisit Web (Millisecond Softwa&gattle, WA). In-line with the standard
treatment of data in web-based studies on AA tngireffects (e.g., Van Dessel, De Houwer,
Gast, Smith, et al., 2016), we excluded data framigpants who (a) did not fully complete all
questions and tasks (41 participants; i.e., 15.24Bd)had IAT error rates for any of the IATs
above 30% across the entire task, or above 40%amyr of the critical IAT blocks (13
participants; i.e., 4.83%), (c) completed more tH&%6 of IAT trials faster than 400ms (20
participants; i.e., 7.43%), or (d) made at least error on the questions that probed memory for
the manikin task instructions (18 participants;, @69 %). In correspondence with Eder and
Rothermund (2008), we also decided to remove tkee afgparticipants who had error rates above
30% for ‘label trials’ (see below for a descriptiohthose trials) because this would be a strong
indication of internal action recoding. No partigiis needed to be excluded based on this
criterion. Analyses were performed on the data®f farticipants (85 women, mean age = 30,
SD=12).

Manikin Task Instructions. Participants were told that the experiment wouldoine
four words: UDIBNON, BAYRAM, LOKANTA, and ENANWAL.They were then informed
that during the first task they would see a stigkiffe (i.e., a manikin) on the screen and that they

would have to move this manikin using the up andrddeys of the computer keyboard. The
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instructions also asked them to memorize the faligwthree guidelines: First, they should
imagine that the manikin represented them andwhan they moved the manikin up or down it
was them who were moving. Second, they should ntowenanikin up when they would see the
word BAYRAM or ENANWAL and move the manikin down wh they would see the word
UDIBNON or LOKANTA (the assignment of the words tbhe up and down actions was
counterbalanced across patrticipants). Third, onestmals they would see the words UP or
DOWN appear on the screen and on these trials sheyld respond accordingly (e.g., by
pressing the up key when seeing the word UP). Thebel trials’ were implemented to
discourage participants from internally recoding tp and down actions in other terms (e.g., as
movements towards and away from the nonwords).igaudsed in Eder & Rothermund (2008),
participants are prone to select the set of stiswdod response codes that most effectively
maximize performance on the task. Because partitspare required to quickly respond to the
label trials and can most efficiently do so wheeytluse the up and down label response codes
they should be inclined to use up and down actiamiing throughout the entire task.

After reading the instructions, participants indéch which action they would perform
when they would see the nonword UDIBNON, BAYRAM, ENWAL, and LOKANTA by
selecting “move the manikin up”, “move the manildown”, or “I don’t remember”. They
proceeded to the manikin task when they selecteddirect response for all nonwords.

Manikin Task. The manikin task consisted of two blocks of 108l&:i During each block,
each of the four nonwords was presented on 23 twhile the words UP and DOWN were each
presented on 10 trials. Each trial started with ghesentation of the manikin, followed (after
500ms) by the presentation of a nonword in trairtigs or the word UP or DOWN in label
trials. The words and nonwords appeared in theecaritthe screen, while the manikin appeared

in the upper or lower half of the screen. For tvidhe nonwords, the manikin always appeared
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above the nonword (i.e., the up-away and the dammatds words). For the other two nonwords,
the manikin always appeared below the nonword, (ile up-towards and the down-away
words). Whenever the participant made a corregomese by pressing the up or down key on the
keyboard, the manikin moved up or down on the scrBarration of the manikin movement was
1200ms. An incorrect response produced error feddbR@articipants had to make a correct
response on each trial to complete the task. Thekmadid not move in a label trial and the trial

ended after a correct response. The next trigiestdlO0Oms later.

IAT. After completion of the manikin task, half of tharpcipants first performed two
IATs measuring implicit evaluations of the four mards. The other participants first completed
an evaluative rating task. In one IAT, the up-tadgamword and the down-away word were
evaluated (IAT1). The other IAT involved evaluatiohthe up-away word and the down-towards
word (IAT2). The order of the two IATs was count@ldnced across participants. The IATs
followed the procedure described in more detailMan Dessel, Gawronski, Smith, and De
Houwer (2017). In each of the IATs, participantdegarized eight attribute words (e.g.,
wonderful, evil) as ‘positive’ or ‘negative’ and danonwords (e.g., UDIBNON and BAYRAM)
as their respective names (e.g., as ‘Udibnon’ @ayi@m’). To avoid that the target stimuli were
classified only on the basis of simple perceptudtdres, the nonwords were presented in
different font types (Arial Black and Fixedsys)pdalizations (uppercase and lowercase), and
sizes (16pt and 18pt), resulting in 8 differeninstii for each nonword. This procedure is often
used for the measurement of implicit evaluationeafword stimuli with an IAT (see Zanon, De
Houwer, Gast, & Smith, 2014). The attribute wordsrevalways presented in Arial Black, font
size 16, uppercase. The IATs consisted of threetipeablocks and two experimental blocks.

Participants began with 20 practice trials sorting target words and 20 practice trials sorting
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positive and negative stimuli. Next, participantsnpleted 56 trials in which one nonword (e.g.,
UDIBNON) and positive stimuli shared one responsy lkand the other nonword (e.g.,
BAYRAM) and negative stimuli shared another resgokesy (or vice versa). Participants then
practiced sorting target words on 40 trials witliezersed response key assignment. Finally,
participants completed a second set of 56 trialghith one nonword (e.g., BAYRAM) shared a
response key with negative and the other nonwagl, (@DIBNON) shared a response key with
positive. On each trial, a word or nonword was @mnsd in the center of the screen until the
participant pressed one of the two valid keys,(ife.or J). If the response was correct, the
stimulus disappeared and the next stimulus wasepted 400 ms later. If the response was
incorrect, the word was replaced by a red ‘X’ f@2nms. The next word appeared 400 ms after
the red ‘X’ was removed from the screen. For edch ban IAT-score was calculated on the basis
of participants’ performance using the D4-algoritftBreenwald, Nosek, & Banaji, 2003) so that
positive scores indicate a preference for the nedworesponse to which they had performed an
up movement in the manikin task over the nonwordesponse to which they had performed a
down movement in the manikin task. The SpearmarwBroorrected split-half reliability of the
IAT scores, calculated on the basis of an odd-eydity wasr(175)= .80 for IAT1 andr(175)=

.74 for IAT2.

Evaluative rating task. In the evaluative rating task, participants weskeal to rate how
pleasant or unpleasant they found each of therfonwords. Participants gave their ratings on a
Likert scale ranging fror (extremely unpleasanto 9 extremely pleasaht

Stimulus-action contingency questions. After the evaluation tasks, participants were
asked to complete a manipulation check for eachwooh They first answered what action they
had performed in the presence of the word UDIBNBNYRAM, ENANWAL, or LOKANTA

by selecting an option from a dropdown menu witlot the manikin up”, “move the manikin
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down”, and “l don't remember” as possible answé&atticipants then answered a follow-up
question that asked whether performing this actiesulted in a movement of the manikin
towards or away from the nonword. Possible answere (1) “the manikin moved towards the
word", (2) "the manikin moved away from the wor@B) “I don't remember/I did not notice”.

Additional questions. Participants then answered three additional questi¢l) They
rated the words “up” and “down” on a scale randmogn 1 (extremely negatiydo 9 extremely
positive. (2) They indicated to what extent they had imadithattheywere the manikin in the
manikin task on a scale ranging fram(not at al) to 9 ( always imagined th)s (3) They
indicated on what basis they had given the evaleattings for the nonwords. Possible answers
were: “| responded based on what | thought the exgater wanted me to do”, “l responded
based on what | learned about the stimuli earhethe experiment”, "I responded based on my
feelings about the stimuli”, and “I do not know whgave ratings the way | didWe included
this final question to control for demand chardstas that might bias the observed effects (see
Sharpe & Whelton, 2016).

Results
Explicit ratings. Explicit ratings of the four nonwords were subjected 2 x 2 repeated

measures analysis of variand®NOVA) with Vertical Movemen{manikin moved up/down in
response to the nonword) aridistance Change(manikin moved towards/away from the
nonword) as within-subjects factors. We observedain effect of Vertical MovemenE(1,529)

= 44.00,p < .001. Participants preferred nonwords in respdnswhich they made an up action
(M = 5.53,SD= 1.41) over nonwords in response to which thegera down actionM = 4.77,

SD=1.41),d, = 0.40,95%confidence interval of the difference in ratingd @@f) = [0.48, 1.05].

Yn total, 9, 37, 29, and 8 participants could bessified as demand compliant in Experiments 13,2and 4
respectively. Excluding the data of these participalid not change the statistical significancarmf of the reported
effects for any of the experiments.
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The Bayes factor, calculated in accordance \Wtuder, Speckman, Sun, Morey, and Iverson
(2009) indicates that the data provide strong evidewcettfis effect, Blc > 10000. The main
effect of Distance Change was not significap{]l,529) = 0.09p = .77. Participants did not
prefer the nonword they moved toward$ € 5.17,SD = 1.19) over the nonword they moved
away from M = 5.13,SD = 1.13),d, = 0.03,95% CI diff = [-0.15, 0.22].The Bayes factor
indicated strong evidence for the null hypothesks,(that Distance Change dasst influence
explicit ratings), B = 11.16. There was no interaction between Vertibadement and Distance
ChangeF(1,529) = 0.86p = .36.

IAT scores. We performed a one-tailed pairédest comparing IAT1 and IAT2 scores.
Because IAT1 scores indicate a preference for freowards word over the down-away word
and IAT2 scores indicate a preference for the upyaword over the down-towards word, this
comparison provides a test of the effect of Dista@hange. We did not observe more positive
IAT1 scores 1 = 0.03,SD = 0.44) compared to IAT2 scordel = 0.05,SD = 0.39),t(176) = -
0.29,p = .61,d, = -0.02,95% CI diff = [-0.09, 0.07]. The Bayes factor inglied strong evidence
for the null hypothesis, BF= 14.80.We also performed a one-tailed one-santgkest on the
means of the two IAT scores to test for #ffect of Vertical Movement on implicit evaluations
This mean score was significantly larger than Zbte= 0.04,SD= 0.31),t(176) = 1.74p = .042,

d, = 0.13 However, the Bayes factor indicated anecdotallenwe for the null hypothesis that

Vertical Movement does not influence IAT scoresy BA.432

2 For the sake of clarity, we deviated from our prgistered data-analysis plan by performing addéticanalyses
with item-based linear mixed effects models as en@nted in R package Ime-4 (Bates, Maechler, Bplker
Walker, 2014) on IAT scores and explicit rating r&so This approach allowed us to control for (ae&t)tpossible
effects of counterbalancing factors. Overall, thesalyses produced similar results to the ANOVA &itelst
analyses (see Appendix).
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Correlational and mediation analyses. We deviated from our pre-registered data-
analysis plan by also performing correlational aretliation analyses. These analyses tested how
effects on implicit and explicit evaluations relai® participants’ answer to the self-report
questions. First, we created separate indices @fefifiect of Distance Change and Vertical
Movement for explicit ratings and IAT scores. Faplkcit ratings, the Distance Change index
was calculated by averaging the ratings of the caupi word and the avoid-down word and
subtracting this score from the average ratinghefapproach-up word and the approach-down
word. The Vertical Movement index was calculateddweraging the ratings of the approach-
down word and the avoid-down word and subtractimg $core from the average ratings of the
approach-up word and the avoid-up word. For IATrespthe Distance Change index was
calculated by subtracting the score of IAT2 frone gtore of IAT1. The Vertical Movement
index was calculated by averaging the IAT1 and IASEBres. Correlations were significant for
the two Distance Change indice$l75) = .25,p < .001, and for the two Vertical Movement

indices,r(175) = .29p < .001.

Participants indicated that they liked the word ‘(ijd = 6.74,SD = 1.32) more than they
liked the word ‘down’ M1 = 4.17,SD = 1.42),t(176) = 15.37p < .001,d, = 1.16,95% CI diff =
[2.24, 2.90] Participants’ mean difference in rating of therdgcorrelated positively with the
Vertical Movement index for explicit ratingg,175) = .23p = .002, but not with any of the other
indices,rs < .09,ps > .25. To further investigate the relationshipaeen up-down label ratings
and evaluative word ratings, we performed mediatinalyses with the lavaan package (version
0.5-16; Rosseel, 2012). We used the bootstrap methestimate standard errors for the effects.
The indirect effect of Vertical Movement on expligiord ratings with label word ratings as a

mediator was statistically significarft,= .40,Z = 3.32,p =.001, 95% CI off = [.17,.64], Rina=
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0.33. The direct effect of Vertical Movement wasrgiaally significant after controlling for label

word ratingsg = .22,Z = 1.68,p =.093, 95% CI op = [.01, .50], Ry;; = 0.06.

Participants indicated that, in the manikin tadkgyt imagined themselves to be the
manikin to a moderate exteritl(= 5.16,SD = 2.20). This index did not correlate significantl

with any of the indices of Distance Change and i¢artMovementys < .11ps > .18.

Participants correctly reported whether the manmkoved towards or away from the four
nonwords for only slightly more than one word ore@ge M = 1.41,SD = 1.32). Only 17
participants (i.e., 6.32%) indicated the correchtocggency for all nonwords. The number of
correct classifications did not correlate signifitg with any of the Vertical Movement or
Distance Change indices < .11,ps > .16.

Discussion

Experiment 1 provides evidence that (a) participaatquire an explicit preference for
nonwords after training of an upward movement retato a downward movement, and that (b)
this effect does not depend on a distance-reggldtmction of the actions as approach or
avoidance. These conclusions are consistent wihptiedictions derived from the common-
coding account of AA training effects. Specificalctions that are coded evaluatively produce
changes in stimulus evaluations by their cross-miodes in an event file, while distance change
does not influence stimulus evaluations when suwnges are unimportant for the trained
movement (Memelink & Hommel, 2013). Our findingse adifficult to reconcile with a
motivational-systems account of AA training effettiat views the training of AA movements as
being central for a change of associations withivatbnal systems. We obtained strong

evidence that repeatedly moving a symbolic selfaimls and away from a word did not affect the
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evaluation of that word.Furthermore, it is difficult to see how this acnbican explain the
strong effect of the upward and downward movementstimulus evaluation.

The inferential account of AA training effects ald@ not predict the current results.
First, an effect of distance change was expectagottantly, however, this null finding can be
explained on the basis of the observation that eely few participants (17 participants, i.e.,
6.32% of the total sample) registered the contiogsnbetween AA actions and stimuli. This is
assumed to be a crucial factor in AA training eetom an inferential perspective (see Van
Dessel, De Houwer, & Gast, 2016). Furthermores assible that an AA movement provides no
inferential cue when it is irrelevant for the triaig task. Second, the inferential account did not
make clear predictions about the presence (or abyaf an effect of Vertical Movement. One
possible (albeit post-hoc) explanation of this @ffes that participants infer that stimuli are
positive when the presentation of the stimulusvedlohem to move up (e.g., they might think of
‘moving up in the world or social hierarchy’ whigh arguably a positive event). This accords
with the assumption that the performance of (vadh@ctions can produce changes in stimulus
evaluations even when these actions do not cotestAh actions (see also Van Dessel, De
Houwer, & Smith, 2017; Bem, 1972). This explanatédso fits with the results of the mediation
analyses indicating that liking of the words ‘upida‘down’ mediates the effect of Vertical
Movement on explicit evaluations. It is importaatriote, however, that the mediation results do
not provide clear support for inferential accoubiscause the observed mediation is also
consistent with other accounts (e.g., evaluatidnaation frames should also be predictive of
training effects according to common-coding acceuntVe therefore did not include predictions

about mediation analyses in our pre-registered tgses for any of the performed experiments.

% Strong evidence for this null effect was also obse when analyses only included the data of 98iqysants (i.e.,
55.93% of the total sample) who indicated that thegngly imagined themselves to be the manikin.
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Although the results of Experiment 1 provide cleapport for the contribution of general
(evaluative) learning mechanisms in AA trainingeetk, two limitations should be noted. First,
though Bayes factors provided strong evidence forefiect of up and down movements on
explicit evaluations, they did not support the hyyasis that these movements affect implicit
evaluations. This limitation could indicate thaditing valenced movements only influences the
formation of explicit evaluations, while trainingsthnce changes could influence both explicit
and implicit evaluations (e.g., Kawakami et al.020but see also Huijding, Muris, Lester, Field,
& Joosse, 2011). An alternative explanation is thatcedural details may have impeded the
detection of an effect on the IAT. Due to the 2xRhmm-subjects design with four different
stimuli, the effect of distance change could ondydstimated by computing the mean of two
separate IAT scores and comparing this mean samreeto. This comparison might be
problematic because the zero point on an IAT isrofirbitrary (i.e., it does not reflect the zero
point on an underlying psychological dimension;datiscussion see Blanton & Jaccard, 2006).

A second possible limitation is the low relevanéelistance changes for the participant.
Movements towards or away from meaningless nonwaridght not have been interpreted as
motivationally relevant actions. If this precludedtivation of the motivational systems of
approach and avoidance, it could provide an exfitaméor why we did not observe an effect of
distance change on stimulus evaluations.

To address these potential limitations, a secomkr@xent was conducted examining
training effects on evaluations of two fictitiouscgal groups (for an argumentation why AA
motivation is important in the context of sociabgps see Kawakami et al., 2007). Instructions
for the response training were now manipulated betwgroups, with one group receiving

approach-avoidance instructions and a second gemgiving up-down instructions. This change
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in design allowed us to directly compare effectstadk-relevant and task-irrelevant distance

changes during training.
Experiment 2

Two factors were manipulated between participaiifshow the action was framed in the
instructions (i.e., approach-avoid versus up-dovamd (2) the initial position of the manikin
(above or below the names). Half of the participamére instructed to move a manikin upwards
in response to members of one fictitious socialgrand downwards in response to members of
another fictitious social group (up-down actionnfitag). The other participants were instructed
to approach members of one fictitious social groypmoving towards them with the manikin
and to avoid members of another fictitious socralug by moving away from them (approach-
avoid action framing). This set-up allowed us tamine effects of the valence of the instructed
actions (positive: up/approach vs. negative: dowsit§ on implicit and explicit evaluations as a
function of action framing (up and down vs. apptoand avoid). Furthermore, the initial
position of the manikin (above or below the namea$ now manipulated between-participants.
For half the participants in the up-down actiomfnag condition, an up action implied approach
whereas a down action implied avoidance. For tieroparticipants in this condition, the up
action implied avoidance and the down action intbg@proach. In the approach-avoid action
framing condition, the approach and avoidance adtiplied an upwards movement for half of
the participants and a downward movement for therohalf of the sample. This set-up allowed
us to examine whether changes in evaluations deperble uninstructed meaning of the action
as either (1) approach or avoid in the up-downoactraming condition or (2) an up or down

movement in the approach-avoid action framing cioorali
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According to the common-coding account, participasitould prefer the social group that
they performed a positively framed action for (i@pproach/ move up) over the group that they
performed a negatively framed action for (i.e., idvanove down). This account would also
argue that the effect of the valence of the insédi@action should not be moderated by how an
action is framed (approach-avoid vs. up/down) othgyinitial location of the manikin (below vs.
above the stimulus). The inferential account waalkb predict that the valence of the instructed
action should influence stimulus evaluations. Ygtlike the common coding account, it would
predict that this effect should be qualified by haw action is framed. Participants should be
more likely to infer the valence of a stimulus fraine trained action with approach-avoid relative
to up-down instructions because (1) people typrcatiproach stimuli that they consider positive
and avoid stimuli that they consider negative @atthan move up or down in response to
positive or negative stimuli) and (2) this propmsial information is crucial for inferring
stimulus valence. Finally, a motivational-systeroscaint would predict changes in evaluations
after participants repeatedly perform actions ¢iifgca distance decrease (approach) or increase
(avoidance) between the symbolic self and the stisnteacted to. Specifically, stimuli in both
action framing conditions should be liked more afteey are paired with approach actions and
less after pairings with avoidance actions.

M ethod
Participants. A total of 402 English-speaking volunteers p#mated online via the

Prolific Academic website. We excluded data frontipgoants who (a) did not fully complete all
qguestions and tasks (11 participants; i.e., 2.74B9)had IAT error rates above 30% across the
entire task, or above 40% for any of the criticAT Iblocks (22 participants; i.e., 5.47%), (c)
completed more than 10% of IAT trials faster th@ms (3 participants; i.e., 1.49%), (d) made

at least one error on the questions that probed anemor the manikin task instructions (21
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participants; i.e., 5.22 %), or (e) had more th@fo3Zerrors on label trials in the manikin task (2
participants; i.e., 0.99 %). Analyses were perfairor the data of 343 participants (154 women,
mean age = 35D = 11, 171 in the up-down framing condition and 172he approach-avoid
framing condition).

Procedure. The procedure of Experiment 2 was identical to Expent 1 with the
following exceptions. First, participants were infeed that the experiment would involve the
names of members of two social groups called theltes and the Niffites. They were told that
all the names of Luupites have two consecutive V®wethem and end with “lup”. They were
then shown two examples of Luupites’ names (i.eoprhalup, Ageelup). Subsequently,
participants were told that all the names of Neflitwould contain two consecutive consonants
and end with “nif.” Again, this statement was folled by two Niffites names (i.e., Borrinif,
Kennunif).

Second, half of the participants were instructethtwe the manikiup when they would
see the name of a Niffite and to move the mandomwn when they would see the name of a
Luupite (up-down framing condition). The other half the participants were instructed to
approachthe names of Luupites by moving the stick figuyevdrds a Luupite and tavoid the
names of Niffites by moving the stick figure awayprh a Niffite (approach-avoid framing
condition). The assignment of the stimuli to théarts was counterbalanced across participants
and across conditions.

Third, in each trial of the manikin task, partiapg saw the manikin and one of four
possible names of a member of Niffites or Luupitéalf the participants in each of the framing
conditions always saw the manikin appear aboveéimes whereas the other participants always
saw the manikin appear below the names. On lakalstrthe words UP/DOWN or

APPROACH/AVOID were presented depending on theoadtiaming condition.
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Fourth, following the manikin task, participantsgfpemed an IAT that measured implicit
evaluations of Niffites and Luupites and an expliating task that measured explicit evaluations
of Niffites and Luupites. The order of IAT and radi task was counterbalanced. The IAT
procedure was identical to Experiment 1 with thé/ @xception that target words consisted of
the four Niffites and Luupites names that were aised in the training task (see also Van Dessel,
De Houwer, Gast, Smith, et al., 2016). The evaheatating task was identical to Experiment 1
with the exception that participants now rated hgeasant or unpleasant they found the two
social groups (i.e., Niffites and Luupites).

Participants answered the same additional questasni®& Experiment 1 along with an
additional rating of the words ‘approach’ and ‘a¥/oi
Results

Explicit rating scores. Explicit rating scores were calculated by subtractthe
pleasantness rating of Luupites from the pleasastnating of Niffites, such that higher scores
indicate a stronger preference for Niffites overpites. These scoresere subjected to a 2
(Action Framing Condition up-down, approach-avoid) x Affective S-R Mappingpositive
response to Niffites [up-movement/approach] and atieg response to Luupites [down-
movement/avoid] or vice versa) x BI&nikin Location above the names, below the names)
between-subjectBNOVA. The factorTask Order(IAT first, rating task first) was not included
in the ANOVA because it did not significantly impe model fit. We observed a main effect of
Affective S-R MappingF(1,335) = 75.22p < .001. Importantly, this effect was qualified ay
significant interaction betweeiffective S-R Mappingand Action Framing Conditiork(1,335)
= 75.22,p < .001.Replicating previous research (e.g., Van DesselHDewer, Gast, Smith, et
al., 2016), prticipants in the approach-avoid framing conditedhibited a stronger preference

for Niffites over Luupites when they had approachéffites and avoided Luupitesv = 1.68,
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SD= 2.67) than when they had approached Luupitesagoiied Niffites M = -1.53,SD= 2.07),
t(170) = 8.79p < .001,d = 1.34,95% CI diff = [2.50, 3.95], BF> 10000 Participants in the up-
down framing condition exhibited a stronger prefeefor Niffites over Luupites when they had
moved the manikin upwards in response to Niffited downwards in response to Luupitbs £
0.33,SD = 2.02) than vice vers®|(= -0.59,SD = 1.94),t(169) = 3.03p = .003,d = 0.46,95%
Cl diff = [0.32, 1.52], Bf = 10.95. Importantly, the effect of Affective SNRapping was larger
in the approach-avoid framing condition than in tipdown framing conditiongys = 0.88
There were no other main or interaction effeEts< 0.89,ps >. 34. The interaction dffective
S-R Mappingand Action Framing Condition was significant whée manikin appeared above
the names and when the manikin appeared belowatmesiFs > 10.22ps < .003.

IAT scores. The IAT score was calculated using the D4-algorigunh that higher scores
indicate a stronger preference for Niffites ovewpiies. The Spearman-Brown corrected split-
half reliability of the IAT score wag341)= .91. The 2 x 2 x 2 ANOVA on IAT scores revealed
a main effect ofAffective S-R MappingF(1,335) = 149.71p < .001, and a main effect of Action
Framing Conditionf(1,335) = 6.46p = .011. Importantly, these main effects were digaliby a
significant interactionfF(1,335) = 14.45p < .001. Participants in the approach-avoid framing
condition exhibited a stronger preference for K&fi over Luupites when they had approached
Niffites and avoided LuupitesM = 0.32,SD = 0.48) than when they had approached Luupites
and avoided NiffitesNl = -0.49,SD = 0.44),t(170) = 11.65p < .001,d = 1.77,95% CI diff =
[0.68, 0.96], B > 10000.Participants in the up-down framing condition extetd a stronger
preference for Niffites over Luupites when they madved the manikin upwards in response to
Niffites and downwards in response to Luupitss= 0.00,SD = 0.51) than vice versaM(= -
0.43,SD= 0.44),t(169) = 5.93p < .001,d = 0.91,95% CI diff = [0.29, 0.58], BF> 10000. The

effect of Affective S-R Mapping was larger in thgpeoach-avoid framing condition than in the
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up-down framing conditiongyiz = 0.86 There were no other main or interaction effeEts,<
1.07,ps > .30. The interaction betwediffective S-R Mappingand Action Framing Condition
was significant when the manikin appeared abovendraes and when it appeared below the
namesfFs > 4.19ps < .043.

Correlational analyses. For these analyses, we calculated an IAT score exypdicit
rating score that indicated a preference for tfegasgroup in response to which participants had
performed a positive action (up/approach) oversthaal group in response to which participants
had performed a negative action (down/avoid). Thes® scores correlated significantly for
participants in the up-down framing conditiao169) = .24,p = .002, but not for participants in

the approach-avoid framing conditioi170) = .11p = .15.

Participants liked the word ‘upM = 6.50,SD = 1.47) more than they liked the word
‘down’ (M = 3.97,SD = 1.35),t(342) = 18.92p < .001,d, = 1.02,95% CI diff = [2.26, 2.79]
The mean difference in the word ratings was padiicorrelated with the effect in the explicit
ratings in the up-down action framing conditio(1,70) = .15p = .044, but not with the effect in
the IAT scoresr(170) = -.09p = .24. Participants also liked the word ‘approa@t’= 6.46,SD
= 1.29) more than the word ‘avoid/(= 3.21,SD = 1.40),t(342) = 27.61p < .001,d, = 1.49,
95% CI diff = [3.02, 3.49]The mean difference in the word ratings correlgtesitively with the
effect in the explicit ratings in the approach-avaiction framing condition;(170) = .24,p =
.001, but not with the effect in the IAT scored,70) = .07p = .39. Notably, the mean difference
in the evaluative ratings of the words ‘approachd aavoid’ was significantly bigger than the
mean difference in the ratings of the words ‘upd &town’, 1(342) = 4.86p < .001,95% CI diff
=[0.43, 1.02]. This difference indicates a stranggence of the words ‘approach’ and ‘avoid’ in

comparison to the words ‘up’ and ‘down’.
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Discussion
The results of Experiment 2 corroborate and exthode of Experiment 1 by showing

that (1) a training of up and down actions in resg@to members of fictitious social groups can
produce changes in implicit and explicit evaluasiai these social groups and (2) these effects
are not moderated by an AA function of these astionterms of distance-regulations. These
results are in-line with predictions of the comnuwding account and the inferential account yet
strongly contrast with predictions of motivatiorsistems accounts.

Experiment 2 also showed that the training procegwoduced larger changes in liking
when the trained actions were framed as approadhaanidance relative to up and down
movements. This result was predicted by the intekaccount: the performance of AA actions
in response to a stimulus provides a better basigniaking inferences about the evaluative
properties of the stimulus. In contrast, the comooding account did not predict an effect of the
type of action framing. That said, the common-cgdatcount could explain this effect on the
basis of the result that participants rated actaiels related to approach/avoidance as more
strongly valenced than up-down action labels. Eatale transfer from the action to the stimulus
representation should be larger the stronger tlenea of the action, explaining a bigger training
effect with AA action framing. In-line with this &h, the self-reported valence of the action frame
words correlated with the size of evaluative tmagnieffects on explicit (but not implicit)

evaluations.

Experiment 3
In Experiment 2 we observed that actions produdex diggest changes in stimulus
evaluations when framed as approach and avoiddinceigh this results fits with predictions of
the inferential account, it could also indicatetthaotivational-systems mechanisms do play a

partial role in AA training effects in specific cditions (e.g., when a distance change is clearly
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disambiguated). To test this idea, Experiment 3pamed effects of actions that were framed as a
movement towards and away from social group membihseffects of actions that were framed
as moving group members up and down. The formérecare framed in AA terms, whereas the
latter actions are framed in evaluative terms witheelation to approach and avoidance.
Deviating from a manikin display used in Experingedt and 2, the stimuli (names of social
group members) are now moved upwards and downwaartlse computer screen in the up-down
action framing condition, whereas key presses @ thwards-away action framing condition
zoomed the stimuli towards and away from the playself/body.

In the up-down framing condition, half of the paitiants now received instructions to
move members of one fictitious social group upwadd members of another fictitious social
group downwards. Participants pressed a key withu@ror down arrow when a name was
presented at the centre of the screen, producimgoeement of the name in upwards and
downwards directions on the screen. In the towawdsy framing condition, instructions
indicated that participants should move social gsowither towards or away from them.
Participants pressed the same keys as in the up-ttaming condition, but this time a key press
gradually increased or decreased the size of tmeenareating the illusion that the name
approaches or recedes from the participant. Szdoming effect is often used in AA research to
disambiguate AA actions (e.g., Van Dessel, De Hou@ast, Smith, et al., 2016; Wiers et al.,
2011; Wittekind et al., 2015).

The common-coding account predicts an effect offfective S-R mappingarticipants
should prefer the social group linked to a positicdon relative to the group linked to a negative
action. Because towards and away action wordsypreally not rated as more strongly valenced
than up and down action words (at least in a Gerspaaking sample: for corresponding results

see Eder & Rothermund, 2008), no interaction wybetof action framing was expected. The
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inferential account also predicts an effeciaffective S-R mappingHowever, this effect might
be qualified by an interaction with how the actisriramed. Participants might more easily infer
stimulus valence on the basis of their own movem&nwards or away from a stimulus than on
the basis of up or down movements performed by imuis. Finally, according to a
motivational-systems account, a training effectusthconly be observed in the towards-away
framing condition.

M ethod
Participants. A total of 400 English-speaking volunteers p@mated online via the

Prolific Academic website. We excluded data frontipgoants who (a) did not fully complete all
questions and tasks (4 participants; i.e., 1.0q%)had IAT error rates above 30% across the
entire task, or above 40% for any of the critickédchks (31 participants; i.e., 7.75%), (c)
completed more than 10% of IAT trials faster th@ms (3 participants; i.e., 0.75%), (d) made
at least one error on the questions that probed anefior the action task instructions (42
participants; i.e., 10.50 %), or (e) had more tB@fo errors on label trials in the action task (7
participants; i.e., 1.75 %). Analyses were perfairor the data of 313 participants (157 women,
mean age = 3%D= 12).

Procedure. The procedure of Experiment 3 was largely identioaExperiment 2 with a
few exceptions. First, the instructions for thei@cttask specified that (a) participants should
move the names of members of one social gnappy pushing the up-arrow key and move
members of the other social grodgown by pushing the down-arrow key (up-down action
framing), or that (b) participants should move tiaenes of members of one social greoyvards
themselves by pushing the down-arrow key and thalmees of the other social groaprayfrom

them by pushing the up-arrow key (towards-awayoadtiaming).
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Second, on each trial of the action task, the nah@&member of the Niffites or Luupites
was presented on the screen. After participantfteanihe correct response, the name moved up
or down (in the up-down framing condition) or zoam@wards or away from them (in the
towards-away framing condition). The visual acteffects consisted of three action frames that
each lasted 100 ms and gradually move the nantestéintal destination on the screen. On label
trials, the words UP and DOWN or TOWARDS and AWA¥w presented (depending on the
action framing condition), respectively; key presgethe label trials produced no visual effects.

At the end of the experiment participants answareaddditional question that asked how
positive (or negative) they considered each otwweeactions.

Results

Explicit rating scores. Explicit rating scores were calculated in accordamaéh
Experiment 1 and were subjected to a&2tion Framing Conditionup-down, towards-away) x 2
(Affective S-R Mappingpositive response to Niffites [up/towards-movethesnd negative
response to Luupites [down/away-movement] or viees®) between-subjecBNOVA. We
observed a main effect éfffective S-R MappingF(1,309) = 6.76p = .010, but no interaction of
Affective S-R Mappingand Action Framing Conditiork(1,309) = 0.12p = .73. Participants in
the towards-away framing condition exhibited a istyer preference for Niffites over Luupites if
they had zoomed Niffites names towards themseludsLaupites names away from them €
0.39,SD = 2.24) than vice versd(= -0.28,SD = 1.94),t(155) = 2.01p = .046,d = 0.32,95%
Cl diff = [2.50, 3.95], B = 1.10.Participants in the up-down framing condition extet a
stronger preference for Niffites over Luupites wh¥iffites names were moved upwards and
Luupites names downwardsl (= 0.26,SD = 1.58) than vice vers&i(= -0.57,SD = 2.13),t(154)
= 2.76,p = .007,d = 0.44,95% CI diff = [0.23, 1.42], BF= 5.41. The effect size of the training

effect was not larger with a towards-away framingrt with an up-down framingl; = -0.12.
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IAT scores. Reliability of the IAT score was(311) = .89. We performed a Adtion
Framing Condition x 2 (Affective S-R Mapping 2 (AT Block Order Niffites and positive first,
Luupites and positive first) ANOVA on IAT scoreshd factor IAT Block Order was included
because inclusion of this factor significantly imped model fit. The ANOVA revealed a
significant main effect oAAffective S-R MappingF(1,305) = 11.26p < .001. The interaction
with Action Framing Condition was not significafi1,305) = 0.19p = .67. Patrticipants in the
towards-away framing condition exhibited a strongexference for Niffites over Luupites after
zooming Niffites names towards and Luupites namesydrom them i1 = 0.18,SD = 0.50) than
after a reverse trainind/ = -0.34,SD = 0.42),t(155) = 7.02p < .001,d = 1.12,95% CI diff =
[0.37, 0.66], B > 10000.Participants in the up-down framing condition extetd a stronger
preference for Niffites over Luupites after a tragto move Niffites names upwards and
Luupites names downwards! (= 0.00,SD = 0.56) compared to a reverse trainivg= -0.43,SD
= 0.46),t(154) = 5.14p < .001,d = 0.82,95% CI diff = [0.26, 0.58], BF> 10000. The effect
size of the training effect was not significantéyder with a towards-away framing than with an
up-down framingggis = 0.307
Discussion

The results of Experiment 3 showed that (1) repiateoving members of fictitious
social groups up and down can produce changes pficimand explicit evaluations of these
social groups and (2) effect size was not signifiigadifferent in the condition with zooming
effects and up-down effects. These results areigtens with predictions made by the common-

coding account and provide further support for ithea that the evaluative action frame is

* Correlational analyses revealed significant catiehs between participants’ difference in likimatings of the
positive and negative action and the effecAfiective S-R Mappingon implicit and explicit evaluation scores for
participants in both action framing conditions (gggpendix).
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causally involved in AA training effects. Resultentrast with predictions made by motivational-
systems accounts which assume that an evaluatwefér from actions to stimuli would take

place after a training of AA responses but not witer types of valenced actions.

Recall that the inferential account predicted thatronger effect would emerge when
actions were framed as movement towards-away r#therup-down. One may speculate (post-
hoc) about why this moderation was not found. Smeadly, three factors might have reduced the
effect of towards/away movements. First, partictpanight have recoded towards/away actions
to up/down button presses for a performance befjitfacilitating more rapid and accurate
presses of the arrow-keys). In support of thistigpants were significantly faster and more
accurate on label trials in the up-down framing diton than in the towards-away framing
condition (see Appendix). Second, the zooming featuight have reduced the effectiveness of
the training procedure. A previous study showed aticipants often consider a stimulus
movement towards them to be unpleasant (Hsee, Tu,&_Ruan, 2014). This might have
reduced liking of the stimulus that was zoomed tolwa Finally, it is possible that moving
something up and down provides a stronger cue rffarences about stimulus valence than
moving it towards or away from the self. Because risults of Experiment 3 (and the previous
experiments) provided evidence against a motivatisgstems account but did not allow us to
distinguish between common-coding and inferentigbants of AA training effects, Experiment

4 set out just to do that.
Experiment 4

In Experiment 4, we address the novel question bkther changes in stimulus
evaluations occur when participants do not perf@#nactions but merely observe AA-related

movements. In-line with Experiment 2, on each tohln AA task, the name of a member of a
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fictitious social group was presented on-screen amdanikin either moved towards or away
from the name. Importantly, however, participant$ mbt control the manikin themselves (i.e.,
they did not press keys) but simply observed theikiamoving on the screen. Participants were
explicitly informed that the manikin was moved thetcomputer, and they were instructed to

merely watch these manikin movements.

According to the common-coding account, an AA acttiaust be executed or cognitively
planned for AA training to establish a link betwettre representation of the action and the
representation of the action target (the stimulds}line with this assumption, Eder and
Rothermund (2008, Experiment 5) observed no fatiié effect of a congruency relation
between affective stimuli and valenced action lalvehen participants were not ready to enact
the action referred to by the verbal label. Henlee,passive observation of manikin movements
without simulation or engagement in own action plag should not produce a change in

stimulus evaluation.

In contrast, the inferential account predicts thatformance of an AA action is not
required for a change in stimulus evaluation. Wheperson learns that a certain stimulus is
approached, this should trigger an inference atfmivalence of the stimulus (e.Stimulus A
is approached and approached things are typicatigifive, and hence, stimulus A is positive”
Van Dessel, De Houwer, & Gast, 2016), even wherp#rson is not responsible for the action.
Because the passive observation of AA movements lead to the acquisition of the
propositional knowledge that a stimulus is appredcbr avoided, this should be sufficient to
produce a change in stimulus evaluation.

M ethod
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Participants. A total of 152 English-speaking volunteers p@mated online via the
Prolific Academic website. We excluded the datamfrparticipants who (a) did not fully
complete all questions and tasks (1 participaet; 0.66%), (b) had IAT error rates above 30%
across the entire task, or above 40% for any otthieal blocks (4 participants; i.e., 2.63%), (c)
completed more than 10% of IAT trials faster th@ms (4 participants; i.e., 2.63%), (d) made
at least one error on the questions that probetingemcy memory (12 participants; i.e., 7.89%),
or (e) indicated that they did not believe thatharece algorithm determined selection of the
groups that the manikin was running towards or adfrayn (14 participants; i.e., 10.69%).

Analyses were performed on the data of 117 padmnt®(61 women, mean age = S&= 12).

Procedure. The procedure of Experiment 4 was identical tochredition in Experiment 2
with approach-avoid action framing and manikin tema below the word, except for the
following differences. First, instructions for theA task specified that participants would see a
manikin approach or avoid the names of a Niffité_oupite in each trial and that they should pay
careful attention to what group the manikin was mguwowards or away from. Instructions also
made clear that the computer is responsible fontameikin movements, not the participant or any
another person, and that a random computer algoriihs selected the group that would be
approached or avoided by the manikin. Latter infaion was included to prevent participants
from construing manikin movements as intentiondioas of another social agent (i.e., the
manikin) and from engaging in simulating the obsdnmovement (Kunz, Creem-Regehr, &

Thompson, 2009).

Second, on each trial of the AA task, the name ofeanber of the Niffites or Luupites
was presented on the screen for 690ms (the meamciain the AA training task of Experiment

2) followed by the manikin movement. The manikinvad upwards (i.e., approach movement)
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when a Niffites name was presented and downwaregls &voidance movement) when a Luupites

name was presented (or vice versa). There werah®b frials in this version of the AA task.

Third, three additional questions about the AA taske presented after the evaluation
measures. (1) Two contingency memory questionsdgségicipants to indicate what action they
had observed when they saw names of Niffites ompitas. Possible options were: “The manikin
approached Niffites/Luupites”, “The manikin avoidddfites/Luupites”, or “I don’t remember”.
(2) Participants also indicated whether they hadewstood that a chance algorithm determined
what groups the manikin was running towards andtwgneup the manikin was running away
from (possible options: "Yes, | understood that™'Nio, | believed the selection has a deeper
meaning") and (3) what they believed to be the psepof the study (open response format).
Results

Explicit rating scores. The explicit rating scorewere subjected to a S{imulus-Action
Mapping Niffites approached/Luupites avoided vs. Niffitegoided/Luupites approached) x 2
(Task Ordey between-subjectANOVA. We observed a main effect of Stimulus-Action
Mapping, F(1,113) = 18.54p < .001.Participants exhibited a stronger preference forfitds
over Luupites when they had observed the manikprageh Niffites and avoid Luupite$/(=
0.81,SD= 2.32) than when they had observed the manikimogmh Luupites and avoid Niffites
(M = -1.12,SD= 2.68),t(115) = 4.16,p < .001,d = 0.77,95% ClI diff = [1.01, 2.85], BF=
335.92 There was a significant interaction between Stirswflation Mapping and Task Order,
F(1,113) = 9.15p = .003. The Stimulus-Action Mapping effect wasngligant when participants
first provided the explicit ratings and then penfied the IAT,F(1,56) = 25.47p < .001, but not
when they performed the IAT firdg(1,57) = 0.86p = .36.

IAT scores. The Spearman-Brown corrected split-half reliabilitfifthe IAT score was
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r(115)=.88. A 2 Stimulus-Action Mappingx 2 (Task Ordey x 2 (AT Ordef) ANOVA on IAT
scores revealed a main effect of IAT Ordef1,123) = 13.47p < .001. More importantly, we
also observed a main effect of Stimulus-Action MagpF(1,123) = 10.15p = .002. Participants
exhibited a stronger preference for Niffites ovewpites when they had approached Niffites and
avoided LuupitesNl = -0.07,SD = 0.50) than when they had approached Luupitesasntied
Niffites (M = -0.33,SD = 0.45),t(115) = 2.87p = .005,d = 0.53,95% CI diff = [0.08, 0.43], BF

= 7.43.There were no other main or interaction effeEs< 1.84ps > .17.

Additional analyses. Inspection of participants’ responses to the qaastisking to what
extent participants had imagined themselves to Hee manikin revealed that a total of 47
participants (i.e., 40.17% of the entire sampl@pre=d that they had imagined themselves to be
the manikin to some extent. Because this couldcatdi that some participants still engaged in
own action planning, we deviated from our pre-resgesd data-analysis plan by performing
ANOVA's on implicit and explicit evaluations thahdluded participants’ response to this
question (Manikin Identification) as a covariatehefe analyses revealed a main effect of
Stimulus-Action Mapping on both implicit and explievaluationsFs > 7.73,ps < .007. The
interaction between Stimulus-Action Mapping and Manldentification was non-significant on
explicit rating scoresfF(1,113) = 1.14,p = .29, and marginally significant on IAT scores,
F(1,113) = 3.30p = .072. The effect of Stimulus-Action Mapping oiTl scores was bigger
when participants imagined themselves to be thelkimto alesserextent. Note that this trend
could have occurred because participants who dididentify with the manikin were more
attentive in general such that they better knew tingy should not identify with the manikin and
also showed a bigger observation-based AA effdoilly, we also performed analyses on the
data of only those 70 participants who indicatedidentification with the manikin. Crucially,

these analyses revealed the Stimulus-Action Mapgifegt both on explicit rating scoré&8) =
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3.30,p =.002,d = 0.79,95% CI diff = [0.63, 2.56], BF= 21.13 and IAT scores(68) = 3.98p
< .001,d = 0.95,95% CI diff = [0.20, 0.61], BF= 138.51(see Appendix for a complete
description of these results).
Discussion

The results of Experiment 4 reveal that a passivgervation of AA movements in
response to the members of fictitious social groegos produce robust changes in implicit and
explicit evaluations of those social groups. TheBects were only predicted by the inferential
account and provide further support for the idea ihferences are causally involved in AA
effects. The observation-based AA effect cannoeXglained by the common-coding account
which assumes that action effects on stimulus ew@in require the performance or cognitive
planning of valenced actions. Results also do imetdll with motivational-systems accounts for

which motivations to perform AA movements play atcal role.
General Discussion

Four experiments examined the mental mechanismautiderlie effects of AA training
on stimulus evaluation. In Experiment 1, trainingtwipants to move a manikin (representing
the self) up and down in response to a nonwordded change in explicit evaluations of the
nonwords regardless of whether the movements ichphiedistance decrease (approach) or
increase (avoidance). Experiment 2 showed thauatigé action framing is causally involved in
AA training effects. Both the training of upwardewthward and approach-avoidance (AA)
movements in response to fictitious social groups effective in changing implicit and explicit
evaluations of the social groups when the movemerte framed in these (evaluative) terms.
However, evaluative effects were stronger with Admpared to up-down action framing.

Experiment 3 provided additional evidence that thgpact of stimulus-action relations on
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stimulus evaluations is not restricted to approaath avoidance effects such that moving stimuli
upwards and downwards can change evaluations sétstimuli even when there is no distance
change involved. Finally, Experiment 4 showed ttfsinges in stimulus evaluations can occur
even when AA movements are passively observed wiitbiogaging in own action. Overall, these
results provide strong evidence that AA traininfpets are mediated by general mechanisms of
evaluative learning (rather than processes tiesp&zific motivational AA systems) and are most
parsimoniously explained with cognitive inferences.
Theoretical implications

Our findings are not in-line with predictions of tivational-systems accounts of AA
training effects that explain these effects witl{re-)training of associations to motivational
systems promoting approach and avoidance (defisedistance regulations; Neumann et al.,
2003). In Experiments 1-3, training people to perfaipwards and downwards movements in
response to neutral stimuli affected evaluationthese stimuli, although these movements were
unrelated and/or orthogonal to AA movements in tewh distance regulations. Experiment 4
even shows that AA effects do not require self-gateel AA actions to be performed at all,
which contradicts the idea that distance chandgbdaelf is a key determinant of AA effects (see
Phills et al., 2011). To accommodate our resutissé traditional accounts of AA training would
need to make a number of additional assumptionsst Nlaportantly, it seems necessary to
postulate that another process, one that doesepeind on the activation of motivational systems
of approach-avoidance, also contributes to AA trgreffects and that this other process can
produce (strong) effects of up-down trainings abdesvations on stimulus evaluations. Note that
it is also possible that motivational systems p#gmall role in attitudinal effects that are
obtained on the basis of distance change movemdgttismanikins but play a bigger role in

effects of other movements (e.g., full-body movetsgen
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The current findings are better explained by adBwe accounts that propose more
general (evaluative) learning mechanisms as a tawptanation for AA training effects. First,
the common-coding account (Eder & Klauer, 2009) egplain the results of Experiments 1 to 3.
In these experiments, changes in stimulus evalustwere found after participants performed
up-down actions that were unrelated to approachaap@lance in terms of a distance regulation
(cf. Eder & Rothermund, 2008). The size of evaltatiransfer from the trained action to the
stimuli correlated with the self-reported valendethe action frame words, which fits with the
idea that affective features of actions are transfleto stimuli in a common-coding domain after
training. This correlation was observed for effemtsexplicit measures in Experiments 1, 2 and 3
and on the implicit IAT measure in Experiment 3t(bot Experiments 1 and 2). The results of
Experiment 4 could however not be explained bycttnamon-coding account. According to this
account, action planning is necessary for a trgimduced AA effect. If participants did not
engage in action planning in Experiment 4, themetlsbould have been no liking change after the
observation phase. It is possible that the manikiovement in Experiment 4 triggered a
simulation of the observed movement to some exwespite the clear information that the
computer was controlling the manikin (see KunzlgtZ®09). However, our results indicated that
observation-based AA effects are not stronger wbeticipants imagine themselves to be the
manikin to a greater extent. Yet, it is still pddsithat participants did not accurately indicéte t
extent to which they imagined to be the manikinthat participants imagined moving toward or
away from the social groups along with the mangwen if they didn't imagine themselves being
the manikin. To address this, future research mgyyppress action simulation of observed
movements more actively with the use of an intérfemotor task (e.g., Springer et al., 2011) or
might describe the manikin as a member of a didliket-group to minimize the extent to which

participants identify with the manikin.
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The current results are most parsimoniously expthivia the inferential account (Van
Dessel, De Houwer, & Gast, 2016). According to @dsount, the observed changes in liking
were mediated by inferences about the evaluatiepgrties of stimuli that were derived from
propositions concerning the trained actions. Thoant argues that the way in which an action
is framed should influence the types of proposgitrat emerge about it (and thus the subsequent
evaluative inferences). For instance, evaluatiieramces will be made on the basis of AA
actions whenever (1) action framing instructionsadibiguate the meaning of these actions and
(2) specific stimuli are then related to the actigeee Van Dessel, De Houwer, Gast, Smith, et
al., 2016). This is consistent with the observeteat$ in the AA framing conditions of
Experiments 2 and 3. However, in situations whérerd is no AA framing of (distance-
regulating) actions participants may not constraesé¢ actions as approach and avoidance.
Moreover, participants may not register the corgimry relation between stimuli and AA actions
(as in Experiment 1) which will prevent them frohibiting AA effects (see Van Dessel, De
Houwer, & Gast, 2016). Note that the inferentiai@amt assumes that the performance of actions
other than AA can also produce changes in stim@usluations if those actions lead to
inferences about evaluative properties of targehudt Such evaluative inferences may be
facilitated when actions are framed in positivenegative terms. For instance, participants may
think of the word ‘up’ as positive because it iseof used as a synonym for happy (and of the
word ‘down’ as negative because it is often use@ aynonym for unhappy). As a result, the
action of moving up or down in response to a stimExperiment 2) or moving a stimulus up or
down (Experiment 3) may facilitate evaluative iefieces (e.g., ‘the stimulus helps me or the
manikin to be up/happy so it must be positive’tbe‘stimulus itself is up/happy so it is positive’)
and produce changes in stimulus evaluations. Bxeti 4 further showed that the mere

observation of AA actions can also produce chargesnplicit and explicit evaluations, a
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prediction made by the inferential account butmoeither motivational-systems accounts or the

common-coding account.

It is also possible that a joint contribution ofdrential processes and motivational or
common-coding processes to AA training effects daxplain the current results. For instance,
both common-coding and inferential processes nbghnvolved in standard AA training effects
(as reported in the approach-avoid framing conulittxperiment 2) whereas only inferential
processes might be involved in observation-basedefiécts (as reported in Experiment 4). In-
line with this idea, additional analyses that coregaresults of Experiments 2 and 4 revealed that
the experience-based AA effects observed in Expmarir2 were stronger than the observation-
based AA effects observed in Experiment 4 (see Agp¢. Similarly, it is possible that
motivational-systems are involved in standard Adirting effects but not in training effects that
do not contain AA action framing (e.g., in the upath framing condition of Experiment 2).
Note, however, that the inferential account alssdmted smaller effects in the non-standard AA
conditions (of Experiments 2 and 4) because infererabout stimulus valence should be more
likely to occur with AA framing than with up-dowmaming (Experiment 2) and with performed
actions than with observed actions (Experimentt43.also noteworthy that effect sizes observed
in the non-standard AA conditions were larger isabte magnitude than the estimated benefit
in effect size in standard AA conditions comparednbn-standard AA conditions. Hence, it
seems plausible that a (very) large part of theawae in (standard) AA training effects might be

due to inferential influences.

Note that a joint contribution of processes coukbaxplain AA training effects that
emerge under other conditions than the conditibaswere examined in the current experiments.

For instance, AA motivational systems might conitéb to AA effects only under specific
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conditions such as when stimuli are highly appedito participants (and that participants might
therefore have a stronger tendency to approacivad;asee Wiers, Rinck, Dictus, & Van den
Wildenberg, 2009). Future studies are required Ibtaio a good estimate of the separate
contributions of the proposed mechanisms to AAaf¢that occur under different conditions).
Practical implications

The present results have important practical imaplbns. First, they indicate that AA
actions are not the only actions that can be usethange stimulus evaluations. Moving up or
down in response to a stimulus (Experiment 1 andar®) moving a stimulus up or down
(Experiment 3) also influence stimulus evaluati@ur results indicate that training many
different valenced actions should produce changdiking. This recommendation is consistent
with modern embodiment accounts that associate reetyaof behaviors with positive and
negative valence (Laird & Strout, 2007; NiedentR28lQ7). It also seems that actually performing
(valenced) actions is not necessary for obtainihgnges in stimulus evaluations. Merely
observing those actions can already lead to (sir@figgcts. Observation-based learning of
stimulus-action contingencies might provide a ngmomising route for changing stimulus

evaluation.

Second, our research provides information abousiples boundary conditions of AA
training effects by showing that these effects depen the evaluative framing of actions. The
same action can produce opposite effects depermdirftpw the goals of the trained actions are
represented in the cognitive system (Experimendasid 2). This is consistent with recent work
indicating that instructions might be a crucialtéacin AA training effects. For instance, Van
Dessel, De Houwer, Gast, and Smith (2015) obtamédence that AA effects can also be

obtained following mere instructions about AA an8p in the absence of actually performed
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actions. The fact that many AA training studiesndd use task instructions that disambiguate the
valence of AA actions might explain why some stadibtained no or even reversed effects (e.g.,
Becker Jostmann, Wiers, & Holland, 2015; Vandenba&de Houwer, 2011; for a discussion

see Mertens, Van Dessel, & De Houwer, 2017).

Third, our results suggest that AA training canénbenefits compared to other paradigms
that involve the repeated pairing of valenced astiand stimuli. Experiment 2 found that a
training of button presses had stronger effectsrgaiicit and explicit stimulus evaluations when
these actions were framed as approach-avoidanoeathan framed as up-down movements. At
the same time, not every training paradigm invajvikA action framing is created equal. An AA
training procedure with a zoom effect (ExperimentpBoduced smaller effects on stimulus
evaluations compared to a manikin movement taskpdEmnent 2). This difference might
indicate that an explicit reference of the trainprgcedure to approach/avoidance goals is more
effective. Alternatively, it is possible that a roimg effect is a problematic feature that reduces
the AA action effects (see also Vandenbosch & Deutry, 2011). Future work is needed
because AA training studies often use differentioactinstructions and visualizations to
disambiguate AA movements. It may be interestinglitectly compare effects of other AA
training procedures to end up with the best pospbbcedure for changing stimulus evaluations.
One study found that effects of a manikin AA trampitask on racial prejudice were similar in
magnitude to effects of AA training with joystickovements (Van Dessel, Gast, Roets, & De

Houwer, 2017), but it can be important to perforrnlscomparisons also in other contexts.

One important issue that we did not address instuglies is whether the current results
relate to AA training effects on clinically relewamutcomes such as alcohol consumption (Wiers

et al., 2011) or smoking behavior (Wittekind et @015). According to the present research, a
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training of consumptive behaviors might be simiaihfluenced by the movement goals that
were implemented for the AA training and could ically involve inferential processing. It
should be noted, however, that the present resemahsively examined effects on evaluations
of nonword stimuli and fictitious social groups. ditlonal research is needed to examine
whether our findings generalize to behavioral ontes and real-life objects with pre-existing
attitudes.
Concluding remarks

Taken together, our findings challenge the ide&a A#atraining effects on evaluations of
novel stimuli are caused by a rewiring or reconfgion of associations to motivational systems
specialized for approach and avoidance. Stimulatuations can be changed via procedures that
relate valenced actions to stimuli, and the outcofrtée training procedure critically depends on
the movement goals for the training phase. Thesateeoffer a new perspective on AA training
effects, providing evidence that general learningci@nisms can cause evaluative transfer
effects from actions to stimuli. Results furthedicate that inferential processes might be
strongly involved in these effects. We hope tha Kmowledge will help improve action training

procedures in clinical and other domains.
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Figure 1. lllustration of the four experimental conditions Experiment 1. Participants were

instructed to move the manikin upwards in respdaage/o nonwords and downwards in response
to two other nonwords. Initial placement of the mkamwas fixed for each nonword such that for
one nonword the up action constituted a movememards the nonword (e.g., BAYRAM), for
one nonword the up action constituted a movemeitydvom the nonword (e.g., ENANWAL),
for one nonword the down action constituted a mammtowards the nonword (e.g.,
UDIBNON), and for one nonword the down action cdogtd a movement away from the

nonword (e.g., LOKANTA).
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Appendix

Additional analysesfor Experiment 1

Linear mixed effects analyses. For explicit ratings, we fitted a model that inchad
Participantas random factor andertical Movemenand Distance Changeas fixed factors. We
also included the random factor \Wford (BAYRAM, UDIBNON, LOKANTA, ENANWAL ) to
control for variance due to the specific word thats evaluated. Including this random factor
significantly improved model fity’(1) = 46.82,p < .001. We did not include the fixed factor of
Task Order(IAT first, explicit rating task first) because shfactor did not improve model fit,
%*(4) = 3.43,p = .49. Similar to the ANOVA results, we observednain effect of Vertical
Movement,y%(1) = 46.91,p < .001, but no main effect or interaction effentdglving the factor

Distance Change?s < 0.50ps> .48.

For IAT scores, we fitted a model that includeatticipantas random factor and the fixed
factor of IAT type (IAT 1, IAT2). We included the random factor AT Score(12 possible
scores: IAT score representing a preference of INDBI over BAYRAM / of LOKANTA over
ENANWAL / ...) because this factor significantly improved model/fi(1) = 8.23,p = .004. We
did not include the fixed factors &AT order (IAT1 first, IAT2 first) and Task Orderbecause
they did not improve model fif?s < 0.85,ps > .65. In accordance with theest analyses, we
observed no main effect of IAT typ€(1) = 0.25,p = .86. The overall intercept of the model was
also non-significany?(1) = 1.16,p = .28.

Additional analysesfor Experiment 2

Manikin task trials. Overall, participants’ mean reaction time (RT) v&&5 ms &D =

372). Participants made an error on 5.98% of tlaést(SD = 9.10%). Participants in the up-down

framing condition made 2.91% errors in the labieldr(SD = 5.54%) and their mean RT was 769
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ms D = 299). Participants in the approach-avoid frangogdition made more errors on label
trials (M = 6.03%,SD = 8.00%),t(364) = 4.33p < .001, and were sloweM(= 889 ms,SD =
389),t(364) = 3.37p < .001.

Correlational analyses. For these analyses, we calculated an IAT score exypdicit
rating score that indicated a preference for tfegasgroup in response to which participants had
performed a positive action (up/approach) oversthaal group in response to which participants
had performed a negative action (down/avoid). Thes® scores correlated significantly for
participants in the up-down framing conditio166) = .30,p < .001, but not for participants in

the approach-avoid framing conditioi170) = .11p = .15.

Participants indicated that, in the manikin tadkeyt imagined themselves to be the
manikin to a moderate exteritl(= 5.81,SD = 2.14). This index did not correlate significantl
with the IAT or explicit rating scores for parti@pts in either of the two framing conditioms,<

.04,ps > .63.

Participants indicated that they liked the word ‘(ijd = 6.50,SD = 1.47) more than they
liked the word ‘down’ 1 = 3.97,SD = 1.35),t(342) = 18.92p < .001,d, = 1.02,95% CI diff =
[2.26, 2.79] The mean difference in ratings of the words dateel positively with the explicit
rating score for participants in the up-down acfi@ming conditiony(170) = .15,p = .044, but
not with any of the other scoras, < .06,ps > .47. Participants also indicated that theydikee
word ‘approach’ M = 6.46,SD = 1.29) more than they liked the word *avoil € 3.21,SD =
1.40), t(342) = 27.61,p < .001,d; = 1.49,95% CI diff = [3.02, 3.49] Participants’ mean
difference in rating of the words was significankdyger than participants’ mean difference in
ratings of the words ‘up’ and ‘downt(342) = 4.86,p < .001,95% CI diff = [0.43, 1.02]The

mean difference in rating of the words correlategifpvely with the explicit rating score for
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participants in the approach-avoid action framiongdition,r(170) = .24,p = .001, but not with

any of the other scoress < .07,ps > .31.

Participants most often reported correctly whatoacthe manikin had made in response
to each of the fictitious groups that they did rexteive instructions abouti(= 1.69,SD = 0.65)
(approach/avoid for participants in the up-downrirag condition and up/down for participants
in the approach-avoid framing condition). In totaf4 participants (i.e., 79.88%) indicated the
correct contingency for both groups. This score i correlate significantly with any of the
implicit or explicit evaluation scores in any oktframing conditions;s < .11,ps > .16.
Additional analysesfor Experiment 3

Manikin task trials. Overall, participants mean RT was 932 18® € 379). Participants
made an error on 5.93% of the triaBD(= 7.36%). Participants in the up-down movemerit tas
made 2.39% errors in the label tria&X= 4.78%) and their mean RT was 744 18D € 248).
Participants in the zooming task made more errargabel trials K = 7.82%,SD = 11.76%),

t(360) = 5.70p < .001, and were slowek(= 1196 msSD= 1039),t(360) = 5.61p < .001.

Correlational analyses. We calculated an IAT score and explicit rating scadhat
indicated a preference for the social group in easp to which participants had performed a
positive action (up/towards) over the social graumpresponse to which participants had
performed a negative action (down/away). These ®wores correlated significantly for
participants in the up-down movement tagit54) = .33p < .001, but not for participants in the

zooming taskr(155) = .09p = .25.

Participants in the up-down movement task indicéited they liked the ‘up’ actiorM =
6.17,SD= 1.29) more than they liked the ‘down’ actiovi € 4.65,SD = 1.49),t(155) = 8.95p <

.001,d, = 0.72,95% CI diff = [1.18, 1.85]Participants’ mean difference in ratings of ticéans
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correlated positively with the explicit rating seor(154) = .25p = .002 and with the IAT score,
r(154) = .23,p = .004. Participants in the zooming task indicateat they liked the ‘towards’
action M = 6.28,SD = 1.29) more than they liked the ‘away’ actiovi € 4.15,SD = 1.44),
t(156) = 11.09p < .001,d, = 0.89,95% CI diff = [1.75, 2.51]Participants’ mean difference in
rating of the positive and negative actions wasiBgantly bigger than participants’ mean
difference in rating of the positive and negatigéans for participants in the up-down movement
task,t(311) = 2.40p = .017,95% CI diff = [0.11, 1.12]Participants’ mean difference in ratings
of the towards and away actions correlated po$ytmeth the explicit rating score(155) = .17,

p = .034 and with the IAT score(155) = .15p = .063.

Participants in the up-down movement task indicdled they likedthe word‘up’ (M =
6.46,SD = 1.37) more than they liked the word ‘dowM € 4.30,SD = 1.57),t(155) = 11.38p
<.001,d,= 0.91,95% CI diff = [1.78, 2.53]Participants’ mean difference in ratings of théan
words correlated positively with the explicit rajiscorey(154) = .26 p < .001 and with the IAT
score,r(154) = .28p < .001. Participants in the zooming task indicateat they liked the word
‘approach’ M = 6.57,SD = 1.23) more than they liked the word ‘avoifl € 3.11,SD = 1.46),
t(156) = 19.61,p < .001,d; = 1.57,95% CI diff = [3.10, 3.8Q] These participants’ mean
difference in rating of the words ‘approach’ anddal’ correlated positively with the explicit
rating scorey(155) = .14,p = .074 but not with the IAT score(155) = .11,p = .19, and was
significantly bigger than participants’ mean difface in rating of the words ‘up’ and ‘down’ for
participants in the up-down movement ta$811) = 5.02p < .001,95% CI diff = [0.79, 1.81].

Additional analysesfor Experiment 4

We performed separate analyses on explicit ratioges and IAT scores of the subset of

70 participants who indicated that they did notgma themselves to be the manikin.
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Explicit rating scores. The ANOVA revealed a main effect of Stimulus-Actibtapping,
F(1,66) = 10.10p = .002.Participants exhibited a stronger preference fofitdg over Luupites
when they had observed the manikin approach Nsfiited avoid Luupited{ = 0.82,SD= 2.05)
than when they had observed the manikin approadipites and avoid Niffited = -0.78,SD=
1.98),t(68) = 3.30,p = .002,d = 0.79,95% CI diff = [0.63, 2.56], BF= 21.13 There was no
interaction between Stimulus-Action Mapping andkr@sder,F(1,66) = 0.78p = .38.

IAT scores. The Spearman-Brown corrected split-half reliabilifythe IAT score was
r(68) = .88. The ANOVA revealed a main effect of IAT OrdE(1,62) = 5.38p = .024. More
importantly, we also observed a main effect of 8tum-Action MappingF(1,62) = 13.49p <
.001. Participants exhibited a stronger preferefoceNiffites over Luupites when they had
approached Niffites and avoided Luupité £ 0.03,SD = 0.46) than when they had approached
Luupites and avoided Niffites = -0.38,SD = 0.37),t(68) = 3.98,p < .001,d = 0.95,95% ClI
diff = [0.20, 0.61], B = 138.51.There were no other main or interaction effeEs< 0.89 ps >
.35.

Comparative Analysesfor Experiments2 and 4

We performed separate analyses comparing expditiiig scores and IAT scores of (1)
the 85 participants in Experiment 2 in thpproach-avoid action framing with manikin location
below the wordand (2) the 70 participants in Experiment 4 whdidated that they did not

imagine themselves to be the manikin.

Explicit rating scores. The 2 Experiment: Experiment 2 vs. Experiment 4) x 2
(Stimulus-Action MappingNiffites approached and Luupites avoided or vicesagx 2 Task
Order) ANOVA revealed a main effect of Stimulus-Actioralbing,F(1,151) = 39.35p < .001.

Participants exhibited a stronger preference fofitdg over Luupites when they had approached
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Niffites and avoided Luupites or observed the mianépproach Niffites and avoid Luupites
(M = 1.33,SD= 2.37) than when they had approached Luupitesasoitled Niffites or observed
the manikin approach Luupites and avoid Niffitss< -0.99,SD = 2.03),t(153) = 6.43p < .001,
d = 1.04,95% CI diff = [1.59, 3.01], BF> 10000. Importantly,nere was only a marginally
significant interaction between Stimulus-Action Ndam and Experimen£(1,151) = 3.24p =
.074, indicating a stronger effect of Stimulus-Acti Mapping in Experiment 2 than in

Experiment 4dqi = 0.44.

IAT scores. The 2 Experimentx 2 (Stimulus-Action Mappinog 2 (Task Ordey x 2 (AT
Order) ANOVA revealed a main effect of Stimulus-Actioralbing,F(1,139) = 66.81p < .001.
Participants exhibited a stronger preference fofitdg over Luupites when they had approached
Niffites and avoided Luupites or observed the miandpproach Niffites and avoid Luupites
(M = 0.19,SD= 2.37) than when they had approached Luupitesaaotled Niffites or observed
the manikin approach Luupites and avoid Niffitss= -0.41,SD = 2.03),t(153) = 8.19p < .001,
d=1.32,95% CI diff = [0.47, 0.75], BF> 10000. Importantlyhtere was a significant interaction
between Stimulus-Action Mapping and Experimeffl,139) = 8.44p = .004, indicating a

stronger effect of Stimulus-Action Mapping in Exipeent 2 than in Experiment dg;; = 0.70.



