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Evaluative Conditioning (EC) and persuasion are important pathways for shaping evaluations. However, little is 

known about how these pathways interact. Two preregistered experiments (total N=1,510) examined effects of 

EC procedures (i.e., stimulus pairings) and EC instructions (i.e., instructions about stimulus pairings) on auto-

matic and self-reported evaluations of social groups in the presence of more diagnostic information about the 

evaluative traits of those groups. Interestingly, both EC procedures and EC instructions still influenced automatic 

and self-reported evaluations when participants had read more diagnostic persuasive information. In line with pre-

dictions of propositional accounts of evaluation, EC instruction effects on automatic evaluations were not medi-

ated by corresponding changes in self-reported evaluations. These results have theoretical implications and also 

highlight the important role that (instructions about) stimulus pairings have in social learning. 
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One of the leading ideas in psychology is that eval-

uations are important determinants of behavior (e.g., 

Allport, 1935). People’s likes and dislikes seemingly 

exert a strong influence on bhavior in many contexts 

such as racial prejudiceand discrimination (e.g., Fiske, 

1998), consumption (e.g., Berger & Mitchell, 1989) 

and political behavior (e.g., Gawronski et al., 2015). 

Given that evaluations are presumed to guide behavior, 

a long tradition of research exists in examining how 

evaluations are acquired and how they can be changed.  

Evaluative Conditioning and Persuasion 

One of the most studied pathways in this regard is 

Evaluative Conditioning (EC; De Houwer et al., 2001), 

which, as a procedure, refers to the repeated pairing of 

stimuli. Extensive research has found that when a neu-

tral conditioned stimulus (CS) repeatedly occurs with 

either a positive or negative unconditioned stimulus 

(US), the evaluation of the CS changes, typically to-

ward the valence of the US (i.e., an EC effect; Hofmann 

et al., 2010). Indeed, research suggests that EC effects 

may play an important role in many social and personal 

phenomena such as racial bias (e.g., Olson & Fazio, 

2006), disgust sensitivity (e.g., Schienle et al., 2001) 

and consumption behavior (e.g., Gibson, 2008). EC ex-

planations may be proposed for a variety of real-world 

social phenomena such as how features like source at-

tractiveness or credibility influence the perceived posi-

tivity or negativity of persuasive messages (e.g., Petty 

& Cacioppo, 1984), why individuals who are perceived 

to be in a social relationship with stigmatized persons 

(i.e., obese people) are derogated (Hebl & Mannix, 

2003), or why positive evaluation of the self may trans-

fer to objects belonging to the self (Beggan, 1992). In 

applied contexts, EC procedures are often used as a 

method for changing problematic behaviors related to 

alcohol use (e.g., Houben et al., 2010), unhealthy food 

consumption (e.g., Shaw et al., 2016), and racism (e.g., 

Olson & Fazio, 2006).   

In research on the formation of evaluations, stimu-

lus pairings are often contrasted with a second learning 

TM, PVD, and JDH, Department of Experimental-Clinical 

and Health Psychology, Ghent University, Dunantlaan 2, 9000 

Ghent, Belgium. CTS, Department of Psychology, University 

of Florida, PO Box 112250, Gainesville, FL 32611, USA. Cor-

respondence concerning this article should be addressed to 

Tal.MoranYorovich@UGent.be. This manuscript is supported 

by Ghent University grant BOF16/MET_V/002 to JDH and by 

grant FWO19/PDS/041 of the Scientific Research Foundation, 

Flanders to PVD. The authors declare that they have no com-

peting interests. All materials, data and analyses scripts are 

available at osf.io/athds/. 

https://www.sciencedirect.com/science/article/pii/S0887618508001163#bib40
https://www.tandfonline.com/doi/full/10.1080/02699930441000274
https://www.tandfonline.com/doi/full/10.1080/02699930441000274
https://www.tandfonline.com/doi/full/10.1080/02699930441000274
https://www.tandfonline.com/doi/full/10.1080/02699930441000274
https://osf.io/athds/


  2 

pathway that involves the presentation of persuasive in-

formation (Petty & Cacioppo, 1986). Historically, ef-

fects of EC procedures were often seen as fundamen-

tally different from persuasion via arguments (for a dis-

cussion, see De Houwer & Hughes, 2016). Indeed, 

there are important differences between these two path-

ways at the procedural level: whereas persuasion uses 

verbal information, EC involves stimulus pairings. Im-

portant differences were also assumed at the mental 

level. For instance, it has been argued that learning via 

persuasion is deliberative and effortful and involves the 

formation of propositional representations whereas 

learning via EC procedures constitutes a more primitive 

pathway that involves an automatic formation of asso-

ciations in memory and therefore requires little thought 

and cognitive effort (Briñol et al., 2009). Some dual-

process models of evaluation (e.g., Gawronski & Bo-

denhausen, 2006; Rydell & McConnell, 2006; Smith & 

DeCoster, 2000) also map this division onto the divi-

sion between self-reported (explicit) and automatic 

(implicit) evaluations such that persuasive messages 

are assumed to influence self-reported evaluation based 

on propositional information whereas EC procedures 

would influence automatic evaluation via the formation 

of mental associations.  

In recent years, propositional theories (De Houwer, 

2014; see De Houwer et al., 2020, for a review) have 

provided a different view on EC and persuasion effects. 

According to this perspective, both effects are mediated 

by the formation and activation of propositional repre-

sentations in memory. In contrast to associations, prop-

ositions are units of information that specify how 

events are related. For example, they can represent that 

‘the US is positive’ rather than simply link representa-

tions of the concept ‘US’ and the concept ‘positive’. In 

addition, they have a truth value in that they can be 

evaluated as being true or false. According to the prop-

ositional perspective, both EC procedures and persua-

sive messages provide information that leads to the for-

mation of propositions. Once these propositions have 

been formed, they can influence both self-reported and 

automatic evaluations (De Houwer, 2014). Automatic 

and self-reported evaluation might, however, differ if 

they reflect activation of different propositions under 

different measurement conditions (De Houwer et al., 

2020). For example, self-report measures typically pro-

vide ample opportunity to disregard beliefs that are 

considered to be irrelevant or invalid. Measures de-

signed to capture automatic evaluation, on the other 

hand, typically require fast responding, thus making it 

more difficult to control which beliefs have an impact 

on responding. 

Propositional theories also highlight that the infor-

mation provided by stimulus pairings could in principle 

also be conveyed in a verbal manner (i.e., via instruc-

tions about CS-US pairings). Such EC instructions can 

result in similar propositions and thus should have a 

similar impact on evaluations as the actual experience 

of CS-US pairings. Indeed, recent research has demon-

strated that automatic evaluations can form and change 

as a result of EC instructions even when CS-US pair-

ings are never directly experienced (De Houwer, 2006; 

Gast & De Houwer, 2013; Smith et al., 2020). Intri-

guingly, evidence suggests that actual pairings do not 

produce stronger changes in automatic evaluations than 

EC instructions and that actual pairings do not add to 

effects of EC instructions (Kurdi & Banaji, 2017). 

These observations of potent effects of EC instructions 

on automatic evaluation pose a challenge to models that 

assume that automatic evaluation only reflects repre-

sentations that are formed as the result of a slow-learn-

ing process that requires the repeated pairing of stimuli 

(Rydell & McConnell, 2006; Smith & DeCoster, 2000). 

Although propositional theories highlight the simi-

larities between EC and persuasion, they do allow for 

important differences between both learning pathways. 

Specifically, information that is considered highly di-

agnostic for inferring stimulus valence should lead to 

stronger effects on evaluation (Van Dessel, Cone, et al., 

2020). In the context of social stimuli, diagnosticity has 

been defined as the extent to which information is re-

vealing of a person's true nature or character (Cone & 

Ferguson, 2015). This might often be higher for persua-

sive information such as trait instructions (e.g., infor-

mation that a politician is truthful) than for stimulus 

pairings (e.g., pairing a politician with cuddly babies in 

an advertisement). These ideas lead to interesting pre-

dictions regarding interactions between persuasion and 

EC (via instructions). Before describing these ideas in 

more detail, we explain why it is important to examine 

those interactions and briefly review the limited litera-

ture on this topic.  

Most often, effects of persuasion and EC (instruc-

tions) on evaluation are investigated in isolation (e.g., 

when only trait information or only information about 

stimulus pairings is presented). For instance, previous 

research has shown that, when presented alone, diag-

nostic trait information (Cone & Ferguson, 2015), EC 

procedures (Gibson, 2008) and EC instructions (De 

Houwer, 2006) all influence both self-reported and au-

tomatic evaluation. However, outside of laboratory set-

tings, stimulus pairings and persuasive arguments are 

often encountered together when confronted with new 
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people or objects. For instance, consider pre-election 

times during which people might be exposed to both 

pairings of a politician with positive stimuli (e.g., ads 

in which the politician holds cuddly babies) as well as 

to information about the traits of this politician (e.g., 

through magazine articles). Hence, it is important to 

also understand whether and how these different learn-

ing pathways interact.  

Only a few papers deal with both the effects of stim-

ulus pairings and the effects of verbal messages akin to 

those used in persuasion research. Rydell et al. (2006) 

tested the effects of (subliminal) stimulus pairings and 

behavioral statements (e.g., “Bob helps old ladies cross 

the street”) in a single study and found that stimulus 

pairings influenced only automatic evaluation whereas 

the behavioral statements influenced only self-reported 

evaluation. However, this effect recently failed to rep-

licate (Heycke at el., 2018). Whitfield and Jordan 

(2009) compared the effects of stimulus pairings and 

behavioral statements in a single study and found that 

stimulus pairings had a direct effect on automatic eval-

uation and indirect effect on self-reported evaluation, 

whereas the opposite pattern was found for the behav-

ioral statements. Finally, Mann et al. (2019) tested the 

effect of positive diagnostic trait information on evalu-

ation of a target-person that was provided after pairings 

of the target-person with negative stimuli and found 

that automatic evaluation was updated in line with the 

diagnostic information (i.e., became more positive). 

The latter study thus suggests that the effects of stimu-

lus pairings on automatic evaluation can be counter-

acted as the result of subsequent trait information.  

Because of the limited and mixed nature of the 

available evidence about the interactions between EC 

procedures and trait information, we set out to examine 

in a more systematic manner the effects of stimulus 

pairings and persuasion-like information about verbal 

traits. In doing so, we not only examined the effects of 

actual experienced stimulus pairings (EC procedures) 

but also the effects of instructions about stimulus pair-

ings (EC instructions). More specifically, we examined 

an important yet overlooked question: whether (in-

structions about) stimulus pairings still influence peo-

ple’s evaluation of social groups even after being ex-

posed to more diagnostic trait information about the 

groups. This study is of interest because it elucidates 

whether conditioning processes might have an im-

portant impact on our everyday evaluations in a world 

where people are often exposed to more diagnostic 

evaluative information. Our studies not only promise to 

shed new light on how different pathways of forming 

evaluations interact but, as we explain in the next sec-

tion, could also constrains ideas about the processes 

that underlie the formation of evaluations.  

EC Effects in the Context of Prior Trait In-

structions 

Two popular models of evaluation make different 

predictions about effects of EC procedures and EC in-

structions in the context of prior trait instructions. First, 

recent propositional accounts (De Houwer, 2014; Van 

Dessel, Cone, et al., 2020) argue that both persuasive 

messages and (instructions about) EC procedures pro-

vide information that can give rise to evaluative infer-

ences. As mentioned above, one crucial distinction is 

that persuasive messages (like information about traits) 

are typically more diagnostic than mere pairing infor-

mation (like co-occurrence with babies). Hence, when 

given ample time and opportunity to consider whether 

an object (e.g., a person or social group) is good or bad, 

people might lend more weight to trait information than 

to information about stimulus pairings. On the other 

hand, when processing conditions are suboptimal, di-

agnosticity might have less effect. Given the plausible 

assumption that conditions for effortful processing are 

more optimal when completing self-report measures 

than when responding in tasks designed to capture au-

tomatic evaluation (e.g., the IAT; Greenwald et al., 

1998), (instructions about) EC procedures should have 

less influence on self-reported evaluation than on auto-

matic evaluation in the presence of more diagnostic 

evaluative (trait) information.  

Whereas it should not matter for propositional mod-

els whether stimulus pairings are experienced or merely 

instructed, it should matter according to the associa-

tive-propositional evaluation (APE) model (Gawronski 

& Bodenhausen, 2006, 2011). This model, which has 

been a major force in research on evaluation, postulates 

that both pairings and verbal information can result in 

the formation of mental associations. From this per-

spective, EC instruction effects occur because instruc-

tions about a future pairing of a CS with positive or 

negative stimuli might facilitate inferences that the CS 

is positive or negative. This could in turn lead to the 

formation of new associations in memory between the 

CS and positive or negative valence, associations that 

then influence automatic evaluation. One prominent as-

sumption of the APE model is that repeated stimulus 

pairings directly result in the formation of associations 

and thus directly influence automatic evaluation 

whereas inferential processes can influence automatic 

evaluation only via the impact of propositional beliefs 
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on associations. As such, EC instruction effects on au-

tomatic evaluation should be mediated by changes in 

self-reported evaluation (indirect effect of EC instruc-

tions on automatic evaluations) (Whitfield & Jordan, 

2009; see Gawronski & Bodenhausen, 2006; Case 4). 

Accordingly, when more diagnostic evaluative infor-

mation (e.g., trait instructions) and EC instructions are 

combined (and self-reported evaluation might reflect 

only this trait information but not EC instructions), EC 

instructions should not influence automatic evaluation. 

This differential prediction of propositional models 

and the APE model has already been tested in the con-

text of approach-avoidance (AA) instructions (Van 

Dessel et al. 2016, 2017). In these studies, participants 

received AA instructions (i.e., instructions to approach 

or avoid social group members in the future). Some 

participants also received, prior to the AA instructions, 

trait information about the groups. Van Dessel et al. 

(2016) found that, in the absence of trait instructions, 

AA instructions influenced automatic evaluation and 

this change was only partially mediated by correspond-

ing changes in self-reported evaluations (see also Van 

Dessel et al., 2017). Importantly, in the presence of trait 

instructions, AA instructions influenced only automatic 

evaluation but not self-reported evaluation.   

These results provide initial support for the predic-

tion of propositional accounts of evaluation. However, 

the fact that this pattern of results was demonstrated for 

AA instructions does not necessarily mean that the 

same pattern will be observed for EC. EC is a funda-

mentally different learning pathway than AA as it does 

not require any actions by the learner. Moreover, ac-

cording to a propositional account, inferences involved 

in AA effects on evaluation (e.g., “approaching is pos-

itive and approached stimuli are therefore also posi-

tive”, “pleasant stimuli are typically approached and 

approached stimuli are therefore also pleasant”) do not 

apply to EC effects (Van Dessel et al., 2019). Moreo-

ver, some empirical evidence suggests that the effects 

of EC and AA instructions can be different. For exam-

ple, whereas Van Dessel, De Houwer et al. (2020) 

found that AA instructions are ineffective in shifting 

automatic evaluations of existing social groups, Kurdi 

and Banaji, (2017) found that EC instructions were ef-

fective. Finally, the studies of Van Dessel et al. (2016; 

2017) focused on the interactive effect of (AA) instruc-

tions and trait information, but did not test the interac-

tive effect of actual pairings (without instructions) and 

trait information. As such, there is merit in a systematic 

investigation of the effect of EC procedures and EC in-

structions on evaluation in the absence or presence of 

trait instructions. 

Experiments Overview 

In two experiments, one group of participants first 

received instructions about the traits of two fictitious 

social groups and then either received instructions 

about a future pairing of one group with positive im-

ages and of the other group with negative images (EC 

instruction condition) or experienced the actual pair-

ings (EC experience condition). The other participants 

experienced EC procedures or received EC instructions 

but no trait instructions. At the end of the experiment, 

we assessed automatic evaluations of the two social 

groups with the IAT (Greenwald et al., 1998) and self-

reported evaluations with rating scales. Experiment 2 

provided a replication of Experiment 1 while modify-

ing the procedure to (1) adopt a different EC manipula-

tion and (2) increase the chances that participants 

would remember the learned information (because in 

Experiment 1 a large number of participants reported 

inaccurate memory).  

We pre-registered the materials, sampling plan, ex-

clusion rules, and analysis plans on the Open Science 

Framework (Experiment 1: osf.io/mwbh8/; Experiment 

2: osf.io/x358q/). For Experiment 1 and 2, we pre-reg-

istered the hypothesis that, in-line with previous find-

ings (Kurdi & Banaji, 2017), participants in the no-trait 

instructions group would show an automatic and self-

reported preference for the group (instructed to be) 

paired with positive images and that we would not ob-

serve interactions with mode of learning (instructions 

vs. experience). For Experiment 2, we pre-registered 

the hypothesis that changes in automatic evaluation due 

to (instructed) stimulus pairings would not be fully me-

diated by changes in self-reported evaluations in both 

trait instruction groups. For both experiments, we re-

port all data exclusions, manipulations, measures, and 

sample size determinations. All materials, data, and 

analyses scripts are available at the Open Science 

Framework (Experiment 1: osf.io/ubjwy/; Experiment 

2: osf.io/z5ykp/). 

Experiment 1 

Method 

Participants and design. Participants were online 

volunteers at the Project Implicit research website 

(Nosek, 2005). As is typical for studies on this website, 

participants agreed to participate for educational pur-

poses. They did not receive payment or course credit. 

https://osf.io/mwbh8/
https://osf.io/x358q/
https://osf.io/ubjwy/
https://osf.io/z5ykp/
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We employed a 2 (Presence of trait instructions: yes, 

no) × 2 (EC content: Niffites paired with positive im-

ages and Luupites paired with negative images or vice 

versa) × 2 (EC mode: EC experience or EC instruc-

tions) between-subjects design (see Figure 1). In total, 

1,047 participants completed the experiment. This was 

slightly more than our target sample size of 1,040 par-

ticipants which was based on a power-analysis that 

would allow 90% power to detect a small three-way in-

teraction effect (ηp
2 = .02) in the crucial ANOVA at al-

pha = .05. Following Van Dessel et al. (2016), the pre-

registered data exclusion involved removing partici-

pants who (a) did not fully complete all questions and 

tasks (12 participants; i.e., 1%), (b) had more than 10% 

fast trials in the IAT (35 participants; i.e., 3%), or (c) 

made at least one error on the memory questions that 

probed memory for trait information or pairing infor-

mation (405 participants; i.e., 40.5%). The final sample 

included 595 participants (66% women, Mage = 34.09, 

SD = 14.40). 

 

 
Figure 1. Experimental design of Experiments 1-2. 

 

Procedure and materials. The full procedure, in-

structions, and materials are explained in detail in the 

online supplement. All participants were first informed 

that they would learn about two social groups (i.e., the 

Luupites and the Niffites), after which half of the par-

ticipants read trait instructions. Participants were asked 

to imagine that the two social groups actually exist and 

that they have very different characters such that 

Niffites (or Luupites) are very good people (e.g., peace-

ful, civilized) whereas Luupites (or Niffites) are very 

bad people (e.g., violent, savage). Participants in this 

condition were also instructed to suppose that the two 

                                                 
1 To avoid deception, participants in this condition completed a 

short EC procedure at the very end of the experiment, in which they 

observed five pairing trials for each group.  

groups consistently behave in line with this information 

when they interact with each other and with other 

groups. We counterbalanced across conditions whether 

participants who received trait instructions learned that 

Niffites are good and Luupites are bad or vice versa. 

Next, half of the participants completed EC proce-

dure (via experience) and the other participants re-

ceived EC instructions. The procedure in both condi-

tions followed that of Gast and De Houwer (2013). Par-

ticipants in the experience condition were first in-

structed that they would see pleasant and unpleasant 

photos with each photo preceded by a name from one 

of the groups. Afterwards, they observed the actual 

pairings. The EC procedure consisted of two blocks of 

20 trials. Each trial started with a blank screen for 

200ms, and then a CS was presented on the screen for 

1500ms. After a stimulus interval of 300ms during 

which the screen was blank, a US appeared and stayed 

on the screen for 4000ms. The trial ended with a blank 

screen for 1800ms. CSs were five Niffites names and 

five Luupites names (see the online supplement). USs 

were five positive and five negative images selected 

from a pool of 16 positive and 16 negative images from 

the International Affective Picture System (Lang et al., 

2008) and photos found in a web search (the USs were 

adopted from Gawronski et al., 2015). Half of the par-

ticipants observed pairings of Niffites with positive im-

ages and Luupites with negative images, and the other 

half observed pairings with the opposite assignment.   

Participants in the EC instruction condition did not 

observe actual pairings, but only read general instruc-

tions describing the nature of the pairing task. They 

were informed that (1) they would see pleasant photos 

(e.g., puppies) and unpleasant photos (e.g., insects) and 

(2) names from one target group (e.g., Luupites) would 

always be followed by pleasant photos and names of 

the other group (e.g., Niffites) would always be fol-

lowed by unpleasant photos. Half of the participants 

read that Niffites would be paired with positive images 

and Luupites with negative images, and the other par-

ticipants read about the opposite assignment. Im-

portantly, participants in the EC instruction condition 

did not observe actual CS-US pairings before they 

completed the evaluation and memory measures.1  

Next, participants completed self-reported and auto-

matic evaluation measures in a randomized order. To 

measure self-reported evaluations, participants were 
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asked to rate their liking of each of the social groups by 

answering two questions: “How much do you like 

Niffites/Luupites?” and “How warm or cold are your 

feelings toward Niffites/Luupites?” Responses were 

made using a 7-point Likert scale (1 = very 

cold/strongly dislike; 7 = strongly warm/strongly like). 

Self-reported evaluation scores were calculated by sub-

tracting the score rating for Luupites from the corre-

sponding score rating for Niffites for each of the ques-

tions and then aggregating them to a single score so that 

positive scores indicate a preference for Niffites over 

Luupites (Cronbach's Alpha > .84 in Experiments 1-2).  

To measure automatic evaluations, participants 

completed a seven-block IAT (Greenwald et al., 1998; 

Nosek et al., 2005) in which they categorized stimuli 

using two computer keys. In the critical blocks, partic-

ipants responded with the left key to stimuli of two cat-

egories (e.g., “Niffites” and “Good”), and with the right 

key to stimuli of two other categories (e.g., “Luupites” 

and “Bad”). In two of these blocks, “Niffites” and 

“Good” shared the same response key, and in the other 

two critical blocks, “Luupites” and “Good” shared the 

same response key. Stimuli in the IAT were the same 

five Niffites’ names and five Luupites’ names used in 

the experienced EC task, five positive words (“Won-

derful”, “Marvelous”, “Excellent”, “Good”, and “Glo-

rious”) and five negative words (“Agony”, “Terrible”, 

“Evil”, “Poison”, and “Bad”). The D2 algorithm was 

used to compute IAT scores (Greenwald et al., 2003) 

such that positive scores indicate a preference for 

Niffites over Luupites (split-half internal consistency: 

α > .89 in Experiments 1-2). 

Finally, participants completed a set of questions 

that assessed memory of the information about the two 

groups. To test if trait information was perceived as 

more diagnostic than the pairing, we also included a set 

of questions that estimated how diagnostic participants 

consider each type of information (trait versus pairing) 

to be. Specifically, the first two questions were com-

pleted only by participants who had received trait in-

structions. Participants were first asked to remember 

which trait instructions were presented at the start of 

the study. Response options were Niffites are good and 

Luupites are bad, Luupites are good and Niffites are 

bad, and I don't remember. Then participants were 

asked to what extent they think that the information 

about the groups characters was relevant or informative 

when determining how much they liked them with re-

sponse options that ranged from “1 = Not at all rele-

vant” to “9 = Very relevant”. The next three questions 

asked about the pairing contingencies and the diagnos-

ticity of the pairing. For the contingency questions, par-

ticipants in the EC instruction condition were asked 

what type of pictures would be followed by names for 

each of the two groups in the future pairing task. Par-

ticipants in the EC experience condition were asked 

what type of pictures had been followed by names for 

each of the two groups. Response options in both cases 

were Positive pictures, Negative pictures, Positive and 

Negative pictures, and I don't remember. For the diag-

nosticity questions, participants in the EC instruction 

condition were asked to what extent they think that the 

information about the pairing of the groups with posi-

tive or negative pictures was relevant or informative 

when determining how much they liked them with re-

sponse options that ranged from “1 = Not at all rele-

vant” to “9 = Very relevant”. Participants in the EC ex-

perience condition were asked a similar question with 

the words “the pairing of the groups” instead of “the 

information about the pairing of the groups” in the 

question.  

Results 

To test the effect of EC procedures and instructions 

on evaluation in the absence or presence of diagnostic 

trait information, we performed separate analyses for 

participants who did not receive trait instructions and 

participants who did receive trait instructions.  

No-trait instructions condition. Table 1 presents 

the automatic and self-reported evaluation scores as a 

function of EC content and EC mode. A 2 (EC content) 

× 2 (EC mode) ANOVA on the IAT scores revealed a 

main effect of EC content, F(1, 306) = 258.24, p < .001, 

ηp
2

 
= .46, 90%CI [.39, .51], BF10 > 1000, reflecting a 

stronger preference for Niffites over Luupites when 

Niffites were paired with positive valence (and 

Luupites were paired with negative valence; M = 0.26, 

SD = 0.44) than when Niffites were paired with nega-

tive valence (and Luupites were paired with positive 

valence M = -0.54, SD = 0.42). The main effect of EC 

mode was not significant (p = .36, ηp
2 < .01, BF10 = 

0.15), but, unexpectedly, the interaction between EC 

mode and EC content was significant, F(1, 306) = 9.46, 

p = .002, ηp
2

 
= .03, 90%CI [.006, .06], BF10 = 13.51. 

The EC effect was stronger in the EC experience con-

dition, F(1, 306) = 206.86, p<.001, η²p = .40, than in the 

EC instruction condition, F(1, 306) = 75.78, p<.001, η²p 

= .19.  

The same ANOVA on self-reported evaluation 

scores revealed similar results. A main effect of EC 

content, F(1, 306) = 154.32, p<.001, ηp
2

 
= .34, 90%CI 
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[.26, .39], BF10 > 1000, reflecting a stronger preference 

for Niffites over Luupites when Niffites were paired 

with positive valence (M = 1.43, SD = 2.20) than when 

Niffites were paired with negative valence (M = -1.68, 

SD = 2.16). The main effect of EC mode was not sig-

nificant (p = .184, ηp
2

 
= .01, BF10 = 0.20), and the inter-

action between EC mode and EC content was signifi-

cant, F(1, 306) = 27.10, p < .001, ηp
2

 
= .08, 90%CI [.03, 

.13], BF10 > 1000. Similar to IAT scores, self-reported 

evaluation scores showed a stronger EC effect in the 

EC experience condition, F(1, 306) = 175.38, p<.001, 

η²p = .36, than in the EC instruction condition, F(1, 306) 

= 23.37, p<.001, η²p = .07. 

 

Table 1 

Mean automatic and self-reported evaluation scores in 

Experiments 1-2 for participants who did not received 

trait instructions, as a function of EC content, and EC 

Mode. 
 EC content 

Experiment 1 Niffites+ 

Positive 

Luupites+  

Positive 

Automatic evaluation score 

EC instructions 0.16 (0.42) -0.47 (0.43) 

EC experience  0.35 (0.44) -0.57 (0.41) 

Self-reported evaluation score  

EC instructions 0.64 (1.75) -1.10 (1.84) 

EC experience  2.21 (2.33) -2.04 (2.75) 

Experiment 2 Niffites+ 

Positive 

Luupites+  

Positive 

Automatic evaluation score 

EC instructions 0.24 (0.53) -0.43 (0.42) 

EC experience  0.37 (0.46) -0.62 (0.43) 

Self-reported evaluation score  

EC instructions 1.17 (1.99) -1.43 (2.07) 

EC experience  1.77 (2.19) -2.16 (1.98) 

Note. Standard deviations are in parentheses. Scores reflect 

a relative preference for Niffites over Luupites. Range of au-

tomatic evaluation score is -2 to +2; self-reported evaluation 

ranges from -6 to +6. 

 

To investigate whether changes in automatic evalu-

ations are mediated by changes in self-reported evalua-

tions we performed mediation analyses with the 

LAVAAN package (Rosseel, 2012). We used the boot-

strap method to estimate standard errors for effects. Re-

sults indicated that changes in automatic evaluations 

were mediated by corresponding changes in self-re-

ported evaluations, both in the EC instruction condition 

(Z = 3.37, p = .001, abps = .18), and in the EC experi-

ence condition (Z = 2.65, p = .008, abps = .21). Im-

portantly, however, the EC effect on automatic evalua-

tions remained significant after controlling for changes 

in self-reported evaluations both in the EC instruction 

condition (Z = 6.45, p<.001, abps = .82) and in the EC 

experience condition (Z = 7.86, p<.001, abps = .79). In 

other words, changes in automatic evaluations were 

only partially mediated by changes in self-reported 

evaluations. Regression coefficients of the performed 

mediation analyses are provided in the Appendix. 

Trait instructions condition. Table 2 presents the 

automatic and self-reported evaluation scores as a func-

tion of EC content, Content of trait instructions, and EC 

mode. A 2 (EC content) × 2 (EC mode) × 2 (Content of 

trait instructions: Niffites are good, Luupites are good) 

ANOVA on the IAT scores revealed a main effect of 

the content of trait instructions, F(1, 277) = 164.75, 

p<.001, ηp
2

 
= .37, 90%CI [.29, .43], BF10 > 1000, indi-

cating that participants preferred Niffites more when 

Niffites were presented as positive (and Luupites as 

negative; M = 0.23, SD = 0.43) than when Niffites were 

presented as negative (and Luupites as positive; M = 

−0.50, SD = 0.47). Importantly, the main effect of EC 

content was also significant, F(1, 277) = 20.86, p<.001, 

ηp
2

 
= .07, 90%CI [.02, .12], BF10 > 1000, reflecting a 

stronger preference for Niffites when Niffites were 

paired with positive valence (M = 0.07, SD = 0.55) than 

when Niffites were paired with negative valence (M = 

-0.31, SD = 0.54). The interaction between EC mode 

and EC content was also significant, F(1, 277) = 4.47, 

p = .035, ηp
2

 
= .02, 90%CI [.0005, .04], but evidence in 

favor of an effect was only anecdotal, BF10 = 2.18. This 

effect indicated that EC effects were stronger in the EC 

experience condition, F(1, 277) = 43.79, p<.001, η²p = 

.13, than in the EC instruction condition, F(1, 277) = 

13.69, p<.001, η²p = .04. All other effects were not sig-

nificant, ps > .32, ηp
2

 
< .01, BF10 < 0.31.  

The same ANOVA on self-reported evaluation 

scores revealed a main effect of the content of trait in-

structions, F(1, 277) = 171.54, p<.001, ηp
2

 
= .38, 

90%CI [.30, .44], BF10 > 1000, indicating that partici-

pants preferred Niffites more when Niffites were pre-

sented as positive (M = 1.81, SD = 2.40) than when 

Niffites were presented as negative (M = −2.11, SD = 

2.43). Importantly, unlike with the IAT, the main effect 

of the EC content was not significant, F(1, 277) = 3.37, 

p = .067, ηp
2

 
= .01, 90%CI [0, .04], with anecdotal evi-

dence in favor of the null hypothesis, BF10 = 0.59. The 

interaction between EC mode and EC content was sig-

nificant, F(1, 277) = 4.47, p = .030, ηp
2

 
= .02, 90%CI 

[.0005, .04], but only provided anecdotal evidence in 

favor of an effect, BF10 = 1.97. The effect of EC content 

on self-reported evaluation was significant in the EC 

experience condition, F(1, 277) = 21.70, p<.001, η²p = 
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.07, but not in the EC instruction condition, F(1, 277) 

= 3.07, p = .081, η²p = .01. All other effects in the 

ANOVA were not significant, ps > .35, ηp
2

 
< .01, BF10 

< 0.31.  

 

Table 2 

Mean automatic and self-reported evaluation scores 

in Experiments 1-2 for participants who received trait 

instructions, as a function of Content of Trait Instruc-

tions, EC content, and EC Mode. 
 Content of Trait Instructions 

 Niffites good and 

Luupites bad 

Niffites bad and 

Luupites good 

 EC content 

Experi-

ment 1 

Niffites+ 

Positive 

Luupites+ 

Positive 

Niffites+ 

Positive 

Luupites+ 

Positive 

Automatic evaluation score 

EC in-

structions 

0.27 

(0.44) 

0.14 

(0.40) 

-0.36 

(0.36) 

-0.49 

(0.41) 

EC expe-

rience  

0.35 

(0.40) 

0.04 

(0.41) 

-0.33 

(0.60) 

-0.71 

(0.40) 

Self-reported evaluation score  

EC in-

structions 

1.70 

(2.14) 

1.98 

(2.24) 

-1.92 

(2.38) 

-2.00 

(2.08) 

EC expe-

rience  

2.13 

(2.36) 

1.33 

(3.08) 

-1.34 

(2.79) 

-2.80 

(2.36) 

Experi-

ment 2 

Niffites good and 

Luupites bad 

Niffites bad and 

Luupites good 

Niffites+ 

Positive 

Luupites+ 

Positive 

Niffites+ 

Positive 

Luupites+ 

Positive 

Automatic evaluation score 

EC in-

structions 

0.36 

(0.46) 

-0.04 

(0.37) 

-0.57 

(0.37) 

-0.49 

(0.40) 

EC expe-

rience  

0.40 

(0.43) 

0.17 

(0.44) 

-0.35 

(0.50) 

-0.72 

(0.37) 

Self-reported evaluation score  

EC in-

structions 

2.43 

(2.23) 

1.65 

(2.83) 

-1.97 

(2.78) 

-2.62 

(2.39) 

EC expe-

rience  

3.33 

(2.25) 

1.59 

(2.56) 

-1.72 

(3.02) 

-2.69 

(2.06) 

Note. Standard deviations are in parentheses. Scores reflect a rela-

tive preference for Niffites over Luupites. Range of automatic 

evaluation score is -2 to +2; self-reported evaluation ranges from -

6 to +6. 

 

Because the results showed a significant effect of 

EC content on IAT scores but not on self-reported eval-

uation scores, we performed an additional (not-prereg-

istered) analysis to directly compare the effect of EC 

content on the two types of evaluations. We standard-

ized the preference scores and submitted them to a 2 

(Evaluation type: self-reported, automatic) ×2 (EC con-

tent) × 2 (EC mode) × 2 (Content of trait instructions) 

mixed ANOVA. Most importantly, the ANOVA re-

vealed a significant interaction between evaluation type 

and content of EC, F(1, 277) = 4.72, p = .031, η²p = .02, 

but with only anecdotal evidence in favor of this effect 

(BF10 = 1.22).  

Mediation analyses showed that changes in auto-

matic evaluations were not significantly mediated by 

corresponding changes in self-reported evaluations in 

the EC instruction condition (Z = -0.31, p = .76, abps = 

0). In contrast, changes in automatic evaluations were 

significantly mediated by corresponding changes in 

self-reported evaluations in the EC experience condi-

tion (Z = 2.03, p = .042, abps = .18). The EC effect on 

automatic evaluations remained significant after con-

trolling for changes in self-reported evaluations both in 

the EC instruction condition (Z = 2.09, p = .037, abps = 

1) and in the EC experience condition (Z = 3.77, 

p<.001, abps = .82). In other words, changes in auto-

matic evaluations in the EC instructions condition were 

not mediated by changes in self-reported evaluations. 

Changes in automatic evaluations in the EC experience 

condition were only partially mediated by changes in 

self-reported evaluations. 

Diagnosticity of traits versus pairing infor-

mation. Although not preregistered, to test our working 

assumption that trait information is considered more di-

agnostic than pairing information, we compared the di-

agnosticity rating of the trait information versus the 

pairing in the group of participants who received trait 

instructions. A 2 (information type: trait, pairing, 

within participants) × 2 (EC mode: experience, instruc-

tions, between participants) mixed ANOVA on the di-

agnosticity ratings found a main effect of information 

type, F(1, 283) = 27.26, p < .001, ηp
2

 
= .09, 90%CI [.04, 

.14], BF10 > 1000. In line with our assumption, trait in-

formation was rated as more diagnostic (M = 5.12, SD 

= 2.88) than the pairing information (M = 4.26, SD = 

2.85). No other effects were significant (ps > .12, ηp
2

 
< 

.007, BF10 < 0.52). 

Discussion 

Experiment 1 found that EC procedures and EC in-

structions influenced both self-reported and automatic 

evaluation in the absence of trait information. In the 

presence of trait information, EC procedures influenced 

both self-reported and automatic evaluation, but EC in-

structions caused changes only in automatic evalua-

tions and not in self-reported evaluations. The effects 

of (instructed) EC on automatic evaluation were in no 

case fully mediated by concurrent changes in self-re-

ported evaluations. 

Unexpectedly, we found overall stronger effects of 

EC procedures than of EC instructions on both self-re-

ported and automatic evaluations. This contrasts with 
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recent studies (Kurdi & Banaji, 2017). One explanation 

for this discrepancy relates to differences in expecta-

tions about the content of the pairings in the two condi-

tions. Whereas participants in the EC instruction con-

dition were told that the pairing task would include pos-

itive (e.g., puppy) and negative (e.g., insect) photos, but 

did not receive details about the content of all the posi-

tive and negative photos, participants in the EC experi-

ence condition were exposed to detailed positive and 

negative photos (of puppies and insects but also of fe-

ces, landscapes, etc.). This differs from other studies 

that used similar content information in the two EC 

conditions (Kurdi & Banaji, 2017) and could have 

caused participants’ expectations of the pairings to be 

less valenced than actual experienced pairings in the 

EC instruction condition, allowing for stronger EC ef-

fects in the experience condition. 

One limitation of Experiment 1 is that a large num-

ber of participants (41%) were excluded from analyses 

because they provided incorrect answers to questions 

that assessed participants’ memory for the trait instruc-

tions or the (instructed) EC pairings. This low accuracy 

could be due to low engagement of the online volunteer 

participants, but it could also relate to lack of clarity in 

the instructions or the memory questions. Experiment 

2 was designed as a replication of Experiment 1 with 

the additional aim of increasing the likelihood that par-

ticipants would remember the information they learned. 

To this end, we added questions about stimulus pairings 

and trait instructions to these procedures that partici-

pants had to answer correctly in order to complete the 

study. Moreover, Experiment 2 adopted an EC manip-

ulation that kept the content of the information in the 

two EC conditions as similar as possible (Kurdi & Ba-

naji, 2017), allowing us to test if the observed differ-

ences between effects of EC instructions and EC pro-

cedures would hold even when the two types of EC 

tasks provide more similar information regarding the 

content of the pairings. 

Experiment 2 

Method 

Participants and design. We sampled 1,300 Pro-

ject Implicit participants to provide 90% power to de-

tect a small interaction effect (ηp
2 = .02) when taking 

into account an estimated 25% exclusions due to inac-

curate memory. We excluded the data of participants 

who (a) did not fully complete all questions and tasks 

(10 participants; i.e., 0.7%), (b) had more than 10% fast 

trials in the IAT (32 participants; i.e., 2%), or (c) made 

at least one error on the memory questions that probed 

memory for trait or EC information (359 participants; 

i.e., 28%). The final sample included 915 participants 

(69% women, Mage = 39.44, SD = 14.20). 

Procedure and materials. The procedure and ma-

terials of Experiment 2 were similar to Experiment 1 

except for the following changes. First, we adopted the 

EC procedures from Kurdi and Banaji (2017). Partici-

pants in the EC experience condition were instructed 

that they would watch a pairing task in which they 

would see pleasant, positive pictures and unpleasant, 

negative pictures and that each picture would be paired 

with a name from one of the groups. They were further 

informed that their task was to learn the association be-

tween a certain type of name and a certain type of pic-

ture. Participants then saw a presentation of the full set 

of CSs and USs. Then, participants observed an EC 

procedure which consisted of one block of 40 trials. On 

each trial, one CS (a Luupites or Niffites name) and one 

US were presented simultaneously next to each other in 

the center of the screen for 2500ms, followed by an in-

tertrial interval of 1000ms, consisting of a blank screen. 

USs were five positive and five negative images 

adopted from Kurdi and Banaji, (2017; Experiment 4). 

Half of the participants observed pairings of Niffites 

with positive images and Luupites with negative im-

ages and the other half observed the opposite assign-

ment. In the EC instruction condition, participants were 

first informed that they would see parings of names 

with pictures such that one target group (e.g., Luupites) 

would always be paired with pictures of pleasant things 

and the other target group (e.g., Niffites) would always 

be paired with pictures of unpleasant things. Im-

portantly, they then saw a presentation of the full set of 

CSs and USs (in different screens, such that partici-

pants were not exposed to stimulus pairings).  

Second, we added questions after the trait instruc-

tions, the EC instructions, and the EC experience task, 

asking participants about the learned contingencies. 

Specifically, after the trait instructions, participants 

were asked to indicate what information the instruc-

tions presented about Niffites and Luupites (in two sep-

arate questions). Response options were they are very 

bad people, and they are very good people. If partici-

pants answered one of the questions incorrectly, they 

read the trait instructions again. In the EC experience 

condition, after the EC task, participants were asked 

with what type of pictures Niffites’ and Luupites’ 

names were paired. Response options were Niffites 

were paired with positive pictures and Luupites were 

paired with negative pictures, and Niffites were paired 

with negative pictures and Luupites were paired with 
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positive pictures. If participants answered the question 

incorrectly, they were exposed to another pairing block 

of 10 trials. In the EC instruction condition, after par-

ticipants received the instructions about the future pair-

ing task, they were asked what information the instruc-

tions presented about Niffites and Luupites names (in 

two separate questions). Response options were they 

will be paired with positive pictures, and they will be 

paired with negative pictures. If participants answered 

one of the questions incorrectly, they were redirected to 

the EC instructions. Evaluation, memory and diagnos-

ticity measures were the same as in Experiment 1.2  

Results 

No-trait instructions condition. Table 1 presents 

the automatic and self-reported evaluation scores as a 

function of EC content and EC mode. A 2 (EC content) 

× 2 (EC mode) ANOVA on the IAT scores revealed a 

main effect of EC content, F(1, 465) = 379.27, p < .001, 

ηp
2

 
= .45, 90%CI [.39, .49], BF10 > 1000, reflecting a 

stronger preference for Niffites over Luupites when 

Niffites were paired with positive valence (M = 0.30, 

SD = 0.50) than when Niffites were paired with nega-

tive valence (M = -0.53, SD = 0.43). The main effect of 

EC mode was not significant (p = .522, ηp
2

 
< .01, BF10 

= 0.13), but the interaction between EC mode and EC 

content was significant, F(1, 465) = 13.53, p < .001, ηp
2

 = .03, 90%CI [.008, .05], BF10 = 85.3. The EC effect 

was stronger in the EC experience condition, F(1, 465) 

= 206.6, p < .001, η²p = .35, than in the EC instruction 

condition, F(1, 306) = 27.49, p < .001, η²p = .21. 

The same ANOVA on self-reported evaluation 

scores revealed a main effect of EC content, F(1, 465) 

= 295.46, p < .001, ηp
2

 
= .39, 90%CI [.33, .43], BF10 > 

1000, reflecting a stronger preference for Niffites over 

Luupites when Niffites were paired with positive va-

lence (M = 1.45, SD = 2.10) than when Niffites were 

paired with negative valence (M = -1.80, SD = 2.05). 

The main effect of EC mode was not significant (p = 

.715, ηp
2

 
< .01, BF10 = 0.11), but the interaction be-

tween EC mode and EC content was significant, F(1, 

465) = 12.27, p < .001, ηp
2

 
= .03, 90%CI [.007, .05], 

BF10 = 44.02. Similar to the IAT scores, self-reported 

evaluation scores revealed stronger EC effects in the 

EC experience condition, F(1, 465) = 208.14, p < .001, 

η²p = .30, than in the EC instruction condition, F(1, 465) 

= 96.40, p < .001, η²p = .17. 

Mediation analyses indicated that changes in auto-

matic evaluations were mediated by corresponding 

                                                 
2 For exploratory reasons, we added a general attention test at the 

end of the experiment. More details are available at osf.io/gesbv/.  

changes in self-reported evaluations, both in the EC in-

struction condition (Z = 3.45, p = .001, abps = .18), and 

in the EC experience condition (Z = 4.30, p < .001, abps 

= .26). Importantly, however, the EC effect on auto-

matic evaluations remained significant after controlling 

for changes in self-reported evaluations both in the EC 

instruction condition (Z = 7.67, p < .001, abps = .82) and 

in the EC experience condition (Z = 8.23, p < .001, abps 

= .74). In other words, changes in automatic evalua-

tions were only partially mediated by changes in self-

reported evaluations. 

Trait instructions condition. Table 2 presents the 

automatic and self-reported evaluation scores as a func-

tion of EC content, content of trait instructions, and EC 

mode. A 2 (EC content) × 2 (EC mode) × 2 (Content of 

trait instructions) ANOVA on the IAT scores revealed 

a main effect of the content of trait instructions, F(1, 

438) = 334.21, p < .001, ηp
2

 
= .43, 90%CI [.37, .47], 

BF10 > 1000, indicating that participants preferred 

Niffites more when Niffites were presented as positive 

(M = 0.24, SD = 0.46) than when Niffites were pre-

sented as negative (M = −0.53, SD = 0.46). The main 

effect of the EC content was also significant, F(1, 438) 

= 30.87, p < .001, ηp
2

 
= .07, 90%CI [.03, .10], BF10 > 

1000, reflecting a stronger preference for Niffites when 

Niffites were paired with positive valence (M = 0.05, 

SD = 0.60) than when Niffites were paired with nega-

tive valence (M = -0.32, SD = 0.52). Unlike Experiment 

1, the interaction between EC mode and EC content 

was not significant (p = .08, ηp
2

 
= .01, BF10 = 0.58), 

indicating no statistical difference between the EC ef-

fect in the EC experience condition, F(1, 438) = 35.42, 

p < .001, η²p = .07, and the EC instruction condition, 

F(1, 438) = 49.95, p < .001, η²p = .10. We also observed 

a two-way interaction between content of trait instruc-

tions and EC content, F(1, 438) = 4.00, p = .046, ηp
2

 
= 

.01, 90%CI [.00, .02], BF10 = 0.98, and a three-way in-

teraction between content of trait instructions, EC con-

tent and EC mode, F(1, 438) = 13.77, p < .001, ηp
2

 
= 

.03, 90%CI [.009, .06], BF10 = 133.96. However, be-

cause these effects are not theoretically relevant to the 

present research, we did not further interpret them. 

There were no other significant effects, ps > .11, ηp
2

 
= 

.01, BF10 < 0.72.  

The same ANOVA on self-reported evaluation 

scores revealed a main effect of the content of trait in-

structions, F(1, 438) = 342.04, p < .001, ηp
2

 
= .44, 

https://osf.io/gesbv/?view_only=7f36747c44cc4120924414eaca7b925b
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90%CI [.38, .48], BF10 > 1000, indicating that partici-

pants preferred Niffites more when Niffites were pre-

sented as positive (M = 2.28, SD = 2.50) than when 

Niffites were presented as negative (M = −2.32, SD = 

2.55). Importantly, unlike Experiment 1, the main ef-

fect of EC content on self-reported evaluation was sig-

nificant, F(1, 438) = 18.09, p < .001, ηp
2

 
= .01, 90%CI 

[.01, .07], with the BF score providing strong evidence 

in favor of an effect (BF10 = 287.54). This effect indi-

cates a stronger preference for Niffites when Niffites 

were paired with positive valence (M = 0.95, SD = 3.37) 

than when Niffites were paired with negative valence 

(M = -0.85, SD = 3.23). The interaction between EC 

mode and EC content did not reach significance, F(1, 

438) = 1.73, p = .19, ηp
2

 
< .01, 90%CI [0, .01], BF10 = 

0.34, indicating no statistical difference between the 

EC effect in the EC experience condition, F(1, 438) = 

20.69, p < .001, η²p = .04, and the EC instruction condi-

tion, F(1, 438) = 37.91, p < .001, η²p = .07. We did not 

observe any other significant effects, ps > .35, ηp
2

 
< .01, 

BF10 < 0.42.  

We also directly compared the effect of content of 

EC on the two types of evaluations by standardizing the 

preference scores and submitting them to a 2 (Evalua-

tion type) ×2 (EC content) × 2 (EC mode) × 2 (Content 

of trait instructions) mixed ANOVA. Unlike Experi-

ment 1, the ANOVA did not find a significant interac-

tion between evaluation type and the EC content, F(1, 

438) = 0.94, p = .33, η²p < .01, with moderate evidence 

in favor of the absence of an effect (BF10 = 0.20).  

Similar to Experiment 1, mediation analyses 

showed that changes in automatic evaluations were not 

significantly mediated by corresponding changes in 

self-reported evaluations, in the EC instruction condi-

tion (Z = 1.59, p = .11, abps = .11). Changes in auto-

matic evaluations were significantly mediated by cor-

responding changes in self-reported evaluations in the 

EC experience condition (Z = 2.72, p = .006, abps = 

.22). The EC effect on automatic evaluations remained 

significant after controlling for changes in self-reported 

evaluations both in the EC instruction condition (Z = 

3.06, p = .002, abps = .89) and in the EC experience 

condition (Z = 4.06, p < .001, abps = .78). In other 

words, as in Experiment 1, changes in automatic eval-

uations in the EC instructions condition were not medi-

ated by changes in self-reported evaluations. Changes 

in automatic evaluations in the EC experience condi-

tion were only partially mediated by changes in self-

reported evaluations. 

Diagnosticity of traits versus pairing infor-

mation. A 2 (information type) × 2 (EC mode) mixed 

ANOVA on the diagnosticity ratings found a main ef-

fect of information type, F(1, 443) = 35.11, p < .001, 

ηp
2

 
= .07, 90%CI [.03, .11], BF10 > 1000. As in Experi-

ment 1, trait information was rated as more diagnostic 

(M = 5.18, SD = 2.93) than the pairing information (M 

= 4.32, SD = 2.86). The interaction between infor-

mation type and EC mode was also significant, F(1, 

443) = 11.47, p = .001, ηp
2

 
= .03, 90%CI [.006, .05], 

BF10 = 30.6. This interaction reflected a stronger effect 

on information type in the EC instruction condition, 

F(1, 443) = 49.22, p < .001, ηp
2

 
= .03 than in the EC 

experience condition, F(1, 443) = 2.88, p = .091, ηp
2

 
= 

.002.    

Because the lack of information type effect in Ex-

periment 2 for the EC experience condition was unex-

pected, we tested the combined effect of information 

type on diagnosticity rating in the two studies using a 

(fixed effects) meta-analysis. The meta-analysis found 

an effect of information type in the expected direction 

(higher rating of diagnosticity for trait information than 

for pairing information) both in the EC experience con-

dition, Hedges’ g = 0.16, SE = 0.06, 95%CI [0.05, 

0.27], Z = 2.90, p = .004, and in the EC instructions 

condition, Hedges’ g = 0.42, SE = 0.05, 95%CI [0.31, 

0.52], Z = 7.92, p < .001.       

Discussion 

Replicating the results of Experiment 1, Experiment 

2 found that EC procedures and EC instructions influ-

enced both self-reported and automatic evaluation in 

the absence of trait information. Unlike Experiment 1, 

in Experiment 2, in the presence of trait information, 

both EC procedures and EC instructions influenced 

both automatic and self-reported evaluations. Again, 

(instructed) EC effects on automatic evaluation were 

never fully mediated by changes in self-reported eval-

uation.  

Differences between the effects of EC procedures 

and EC instructions were also observed (but less con-

sistently than in Experiment 1). Similar to Experiment 

1, when no trait information was provided, EC proce-

dures produced overall stronger effects than EC in-

structions. On the other hand, in contrast to the results 

of Experiment 1, we did not observe a significant dif-

ference in the effects of EC procedures and instructions 

on (automatic and self-reported) evaluation when trait 

information was provided. 

General Discussion 

Two experiments tested the effect of EC procedures 

and EC instructions on evaluation in the absence or 
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presence of more diagnostic trait information. Both ex-

periments found that when stimulus pairings and EC 

instructions constitute the only available evaluative in-

formation (in the absence of trait information) they in-

fluence both self-reported and automatic evaluation. In 

the presence of trait information, Experiments 1 and 2 

showed somewhat different results. Experiment 1 

found that whereas EC procedures influence both auto-

matic and self-reported evaluation, EC instructions in-

fluence only automatic but not self-reported evaluation. 

Experiment 2, however, found EC and EC instructions 

effects on both self-reported and automatic evaluation. 

Moreover, both Experiments 1 and 2 provided evidence 

that in the absence of trait information, (instructed) EC 

effects on automatic evaluation are only partly medi-

ated by changes in self-reported evaluation. In the pres-

ence of trait information, both experiments found that 

changes in the automatic evaluation due to EC proce-

dures are only partly mediated, and changes in the au-

tomatic evaluation due to EC instructions are not medi-

ated, by changes in self-reported evaluation.   

 

Implications for the Interaction between EC and 

Persuasion 

EC (stimulus pairings) effects play an important 

role in social phenomena related to evaluation for-

mation and change including prejudice (Gawronski & 

Bodenhousen, 2006) and stigmatization (Hebl & 

Mannix, 2003). However, to understand the role EC 

plays in attitude formation it is important to understand 

its influence not only in isolation, but also when other 

(more diagnostic) evaluative information is presented. 

In this regard, the results of the present research pro-

vide new insights. Importantly, the present findings 

show that both exposure to repeated pairings (EC) and 

to instructions about future pairings has a (direct) effect 

on both automatic and self-reported evaluation and that 

this effect is present even in the context of more diag-

nostic trait information. This highlights that exposure 

to stimulus pairings (or even mere instructions about 

possible pairing) can have an important role in evalua-

tive learning even when people have more diagnostic 

information to rely on when making evaluations, high-

lighting the importance of conditioning processes in 

evaluation.  

Moreover, the fact that both EC procedures and EC 

instructions influence automatic evaluations in the con-

text of more diagnostic information is important be-

cause it provides further evidence that formation and 

change of automatic evaluations does not require slow-

learning on the basis of pairings. In this regard it is also 

noteworthy that EC procedures had a stronger overall 

effect on evaluations than EC instructions (in contrast 

to other studies examining this question: e.g., Kurdi & 

Banaji, 2017). This suggests that interventions directed 

at the formation of attitudes via EC (e.g., political cam-

paigns or advertisings that are based on pairing the tar-

get object with positive or negative stimuli) can be ef-

fective even if they present mere instructions about fu-

ture pairings. Nevertheless, such interventions might be 

more effective when presenting actual pairings.    

Implications for Theories of Evaluation 

 The results of the current research provide in-

formation that constrains mental process theories of 

evaluation. First, the finding that EC instructions affect 

automatic evaluation is difficult to reconcile with a sub-

set of dual-process models of evaluation that make the 

following assumptions: (a) automatic evaluations re-

flect the automatic activation of associations in 

memory and (b) associations are formed only as the re-

sult of a slow-learning process that requires repeated 

pairings (e.g., Rydell & McConnell, 2006; Smith & De-

Coster, 2000). Second, the observation that EC instruc-

tions influence automatic evaluation without (full) me-

diation by changes in self-reported evaluation is diffi-

cult to reconcile with the highly influential APE model 

(Gawronski & Bodenhausen, 2006, 2011). According 

to the APE model, full mediation should occur because 

EC instruction effects on automatic evaluation are as-

sumed to arise as the result of inferences that first in-

fluence self-reported evaluations. 

The results of the present research are more in line 

with the predictions of recent propositional accounts of 

evaluation (De Houwer, 2014, 2018) which assume that 

both self-reported and automatic evaluations reflect the 

activation of propositional representations. From this 

perspective, inferences about stimulus valence can be 

readily formed based on EC procedures and EC instruc-

tions. Both can have a direct effect on automatic eval-

uation that is not necessarily mediated by changes in 

self-reported evaluations. In the context of more diag-

nostic trait information, EC procedures and EC instruc-

tions might have a stronger effect on automatic evalua-

tion than on self-reported evaluation because self-re-

ported evaluation allows for more control over re-

sponding which might facilitate effects of diagnos-

ticity. From this perspective, EC procedures and in-

structions could produce an effect on automatic evalu-

ations but no effect on self-reported evaluation in the 

context of trait instructions as was observed in Experi-

https://www.tandfonline.com/doi/full/10.1080/02699930441000274
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ment 1. Experiment 2 did not reveal this pattern. In-

stead, EC procedures and EC instructions both had an 

effect on automatic evaluations as well as self-reported 

evaluations. This could imply that the absence of an ef-

fect in Experiment 1 was not robust and (in contrast to 

what is found for AA instructions: Van Dessel et al., 

2016 – also see De Houwer et al., 2020), pairing infor-

mation is considered important enough to influence 

self-reported evaluation even in the presence of more 

diagnostic information. Another possible propositional 

explanation is that the questions added after the pairing 

instructions in Experiment 2 emphasized the im-

portance of the pairing information to the extent that 

participants found it sufficiently important to take into 

account in their self-report ratings.  

Implications for EC Research  

The current results are also informative for elucidat-

ing the cognitive processes underlying EC effects. 

First, the finding that EC procedures and EC instruc-

tions have a direct effect on automatic evaluation that 

is not fully mediated by changes in self-reported eval-

uation, might indicate that (instructed) EC effects on 

evaluation are not solely due to highly controlled pro-

cesses that involve the intentional use of pairing infor-

mation for evaluation.  

Second, we found that actual pairings can lead to 

stronger changes in evaluations than EC instructions. 

In Experiment 1, this finding might be explained by dif-

ferences in expectations about the content of the pair-

ings as there was much more detailed pairing infor-

mation in the EC experience than in the EC instruction 

condition. However, in Experiment 2, we used a proce-

dure that better matches learning about the content of 

the pairings in the two EC conditions (Kurdi & Banaji, 

2017) yet still observed that experienced EC led to a 

stronger effect on both self-reported and automatic 

evaluation. This finding contrasts with the findings of 

Kurdi and Banaji (2017) who found stronger EC effects 

on automatic evaluation in EC instruction conditions 

than in EC experience conditions for different types of 

stimuli, including fictitious social groups. One possible 

explanation for this discrepancy is that the instructions 

of Kurdi and Banaji not only provided pairing infor-

mation (e.g., “Luupites will always be paired with 

pleasant things and Niffites will always be paired with 

                                                 
3 See osf.io/w6qnb/ for the full instructions used in Kurdi and Ba-

naji (2017).  

 

unpleasant things”) but also information about a subse-

quent inference regarding the evaluative properties of 

the stimuli (e.g., “Luupites are linked to good things 

and Niffites are linked to bad things”; “so please re-

member well: Luupites = pleasant and Niffites = un-

pleasant”). 3 This inferential step was not communi-

cated in the experience condition and it is possible that 

this is an important determinant of EC effects (see also 

Van Dessel et al., 2019). In the current study (Experi-

ment 2), EC instructions included the pairing infor-

mation but not the additional evaluative information 

which might explain the dissociation with prior find-

ings.  

Limitations and Future Directions 

 In the present research, we used a statistical ap-

proach to test mediation of EC effects on automatic 

evaluation by changes in self-reported evaluation. The 

disadvantage of the statistical approach is that the 

measurement-of-mediation approach is ultimately cor-

relational, and is therefore problematic for establishing 

causal relations (De Houwer et al., 2013; Spencer et al., 

2005). Moreover, when self-reported and automatic 

evaluations are strongly correlated, like in the present 

research,4 this multicollinearity can exaggerate the 

standard error of the variables in the mediation model 

and impede the estimation of the indirect effect (Alin, 

2010).  

Another limitation of the present research is that it 

used a limited set of stimuli (i.e., fictitious social 

groups as targets), a specific sample (Project Implicit 

online volunteers) and one type of automatic evaluation 

measure (the IAT). It is possible that the observed di-

rect influence of EC instructions on automatic evalua-

tion is due to specific properties of the IAT and does 

not transfer to other automatic evaluation measures. 

Future research could extend this line of research by 

examining the effect of (instructed) EC on evaluation 

with different stimuli and samples, and by using differ-

ent automatic evaluation measures such as the Evalua-

tive Priming task (Fazio et al., 1995) or the Affect 

Misattribution Procedure (Payne et al., 2005).  

Conclusion 

The present research tested the interactions between 

important pathways for shaping evaluations: Evalua-

tive Conditioning (EC) and persuasion. We found that 

4 In the current research, the correlations between self-reported and 

automatic evaluations were r = .58, .57, in the no and yes trait in-

structions condition, respectively, in Experiment 1, and r = .56, .59, 

in the no and yes trait instructions condition, respectively, in Exper-

iment 2.  

https://osf.io/w6qnb/
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EC procedures and EC instructions have a (direct) ef-

fect on automatic and self-reported evaluation both in 

the absence or presence of more diagnostic trait infor-

mation. These results highlight the important role that 

exposure to stimulus pairings (or to instructions about 

possible pairing) can have in social learning. 
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β = 1.21*** 

(β = .99*** after controlling for mediator) 

β = .24*** β = .87*** 

β = 1.49*** 

(β = 1.19*** after controlling for mediator) 

β = .22** β = 1.37*** 

β = .24 

(β = .25* after controlling for mediator) 

β = .20* β = -.04 

 Appendix 

Mediation Analyses 

Experiment 1 

No trait instructions condition. 

 

                       Content of EC                                   IAT score 

 

                                                                     

                                                                       Self-reported evaluation score 

 

Figure A1. Standardized Estimates of mediation coefficients for participants in Experiment 1 who received no trait 

instructions and were in the EC instructions condition. * p < .05 ** p < .01 *** p < .001. 

 

 

                       Content of EC                                   IAT score 

 

                                                                     

                                                                     Self-reported evaluation score 

 

Figure A2. Standardized Estimates of mediation coefficients for participants in Experiment 1 who received no trait 

instructions and were in the EC experience condition. * p < .05 ** p < .01 *** p < .001. 

 

Trait instructions condition. 

 

                       Content of EC                                   IAT score 

 

                                                                    

                                                                     Self-reported evaluation score 

 

Figure A3. Standardized Estimates of mediation coefficients for participants in Experiment 1 who received trait 

instructions and were in the EC instructions condition. * p < .05 ** p < .01 *** p < .001. 
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β = .56*** 

(β = .46*** after controlling for mediator) 

β = .29** β = .35* 

 

β = 1.15*** 

(β = .94*** after controlling for mediator) 

β = .19** β = 1.08*** 

β = 1.48*** 

(β = 1.10*** after controlling for mediator) 

β = .27*** β = 1.37*** 

 

 

                       Content of EC                                   IAT score 

 

                                                                    

                                                                         Self-reported evaluation score 

 

Figure A4. Standardized Estimates of mediation coefficients for participants in Experiment 1 who received trait 

instructions and were in the EC experience condition. * p < .05 ** p < .01 *** p < .001. 

 

Experiment 2 

No trait instructions condition. 
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                                                                        Self-reported evaluation score 

 

Figure B1. Standardized Estimates of mediation coefficients for participants in Experiment 2 who received no trait 

instructions and were in the EC instructions condition. * p < .05 ** p < .01 *** p < .001. 
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                                                                        Self-reported evaluation score 

 

Figure B2. Standardized Estimates of mediation coefficients for participants in Experiment 2 who received no trait 

instructions and were in the EC experience condition. * p < .05 ** p < .01 *** p < .001. 
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β = .33*** 

(β = .29** after controlling for mediator) 

β = .17** 
β = .21* 

β = .49*** 

(β = .38*** after controlling for mediator) 

β = .29*** β = .38*** 

 

Trait instructions condition. 

 

                       Content of EC                                   IAT score 

 

                                                                    

                                                                    Self-reported evaluation score 

 

Figure B3. Standardized Estimates of mediation coefficients for participants in Experiment 2 who received trait 

instructions and were in the EC instructions condition. * p < .05 ** p < .01 *** p < .001. 
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                                                                      Self-reported evaluation score 

 

Figure B4. Standardized Estimates of mediation coefficients for participants in Experiment 2 who received trait 

instructions and were in the EC experience condition. * p < .05 ** p < .01 *** p < .001. 

 


