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Abstract 

To examine whether automatic stimulus evaluation is dependent upon goal-relevance, 

participants were presented with a mixture of (a) goal-induction trials to create a set of goal-relevant 

and goal-irrelevant stimuli and (b) evaluative priming trials to capture the automatic evaluation of 

these stimuli as good or bad. In line with our predictions, a reliable evaluative priming effect was 

obtained only for stimuli that were relevant for the goal-induction task. Implications for the use of 

the evaluative priming paradigm as an assessment tool and the replicability of the evaluative priming 

effect in the absence of dimensional overlap between the prime set an the target set are discussed.
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Automatic stimulus evaluation depends on goal-relevance 

Automatic stimulus evaluation, defined as the fast, efficient, unintentional, uncontrollable, 

and/or unconscious evaluation of a stimulus as good or bad, plays a profound role in everyday life 

(Bargh, 2014). It influences the products we buy (e.g., Maison, Greenwald, & Bruin, 2004; Prestwich, 

Hurling, & Baker, 2011), the politicians we vote for (e.g., Arcuri, Castelli, Galdi, Zogmaister, & 

Amadori, 2008; Friese, Bluemke, & Wanke, 2007), the way we interact with people from other social 

groups (e.g., McConnell & Leibold, 2001; Rudman & Ashmore, 2007), and even the degree to which 

we engage in risky (e.g., Czopp, Monteith, Zimmerman, & Lynam, 2004; Traczyk & Zaleskiewicz, 2016) 

or addictive behavior (e.g., Marhe, Waters, van de Wetering, & Franken, 2013; Payne, Govorun, & 

Arbuckle, 2008).  

One of the most well-known paradigms to capture automatic stimulus evaluation is the 

evaluative priming paradigm, introduced by Fazio, Sanbonmatsu, Powell, and Kardes (1986). In a 

typical evaluative priming study, participants judge the evaluative connotation of target stimuli that 

appear one by one in the center of a computer screen. Crucially, each of these targets is preceded by 

a brief presentation of a positive or negative prime stimulus. Results consistently show that 

participants are faster and more accurate to respond to targets that are preceded by primes with the 

same evaluative connotation as compared to targets that are preceded by primes with a different 

evaluative connotation (i.e., the so-called evaluative priming effect), even under strict automaticity 

conditions (for an overview see Herring et al., 2013; for an extensive treatment of the automaticity 

concept, see Moors, 2016; Moors & De Houwer, 2006).  

The use of an evaluative categorization task is somewhat problematic, however, as it 

necessarily implies that participants are required to adopt an explicit evaluative processing goal. Such 

a requirement is typically missing in everyday life and, therefore, questions can be raised concerning 

the ecological validity of evaluative priming data obtained with the (standard) evaluative 

categorization task (Bargh, Chaiken, Raymond, & Hymes, 1996). To resolve this problem, a number of 

researchers have attempted to obtain the evaluative priming effect using a simple word-pronouncing 
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task or picture-naming task. As an example, consider the evaluative priming study reported by Spruyt 

and Hermans (2008). They presented participants with four blocks of pronunciation trials in which 

each prime stimulus (i.e., real-life color pictures) and each target stimulus (i.e., words) was presented 

only once. The authors observed a clear-cut evaluative priming effect, suggesting that the evaluative 

priming effect can indeed arise in the absence of an evaluative processing mindset (e.g., Bargh et al., 

1996).  

The observations reported by Spruyt and Hermans (2008) are also important for a number of 

other reasons. First, although the overall evaluative priming effect did reach significance, planned 

comparisons revealed that the effect was reliable in the first block of trials only. The evaluative 

priming effect in the word-pronunciation task thus seems to dissipate rapidly across successive 

blocks, although it is still unclear exactly why this is the case. Second, given that (a) no stimulus was 

presented more than once within each block of trials and (b) a reliable effect was found in the first 

block, the findings of Spruyt and Hermans (2008) imply that the occurrence of the evaluative priming 

effect in the word-pronunciation task is not critically dependent upon a high degree of stimulus 

repetition (see Klauer & Musch, 2001). Finally, because participants are required to respond on the 

basis of the identity of the targets when pronouncing target words, the word-pronunciation task is 

characterized by an absence of dimensional overlap between the prime set and the response set 

(Kornblum, Hasbroucq, & Osman, 1990). As a result, the findings of Spruyt and Hermans (2008) imply 

that processes other than direct response facilitation and/or interference contribute to the 

emergence of the evaluative priming effect, an hypothesis that has been contested by several 

authors (e.g., De Houwer, Hermans, Rothermund, & Wentura, 2002; Klauer, Rossnagel, & Musch, 

1997; Rothermund & Werner, 2014; Werner & Rothermund, 2013). 

However, while several studies showing evaluative priming of pronunciation/naming 

responses appeared in the literature (e.g., Bargh et al., 1996; De Houwer, Hermans, & Spruyt, 2001; 

Everaert, Spruyt, & De Houwer, 2011; Schmitz & Wentura, 2012; Hermans, Smeesters, De Houwer, & 

Eelen, 2002; Spruyt, Hermans, De Houwer, & Eelen, 2002; Hermans, De Houwer, & Eelen, 1994, 
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2001; Spruyt, De Houwer, Everaert, & Hermans, 2012; Spruyt, De Houwer, & Hermans, 2009; Spruyt, 

Hermans, De Houwer, & Eelen, 2004; Spruyt, Hermans, De Houwer, Vandromme, & Eelen, 2007; 

Wentura & Frings, 2008; for related findings see Gast, Werner, Heitmann, Spruyt, & Rothermund, 

2014; Spruyt, 2014; Spruyt & Tibboel, 2015), several authors reported that they were unable to 

replicate this effect (e.g., Becker, Klauer, & Spruyt, 2016; Klauer, Becker, & Spruyt, 2016; Klauer & 

Musch, 2001; Spruyt, Hermans, Pandelaere, De Houwer, & Eelen, 2004). Given the relatively large 

number of studies showing both reliable effects and null findings, it seems unlikely that the mixed 

pattern of findings simply resulted either from Type-I errors or Type-II errors only. Instead, it seems 

more likely that the occurrence of the evaluative priming effect in the pronunciation/naming task is 

dependent upon moderating factors.  

One potential moderator is the degree to which evaluative relatedness between the primes 

and the targets is confounded with variations in associative relatedness, that is, the degree to which 

the activation of one concept (e.g., ‘Laurel’) will call to mind another concept (e.g., ‘Hardy’) due to 

their repeated temporal or spatial co-occurrence (Spruyt, Hermans, De Houwer, et al., 2004). It is a 

well-known fact that associative relations between a prime stimulus and a target stimulus can 

influence the speed of responding in a sequential priming paradigm, irrespective of whether there is 

dimensional overlap between the prime set and the response set (Hutchison, 2003; Neely, 1991). If it 

is assumed that associative relations are more likely to occur between stimuli that share a common 

evaluative meaning than between stimuli that are characterized by a conflicting evaluative meaning 

(Hermans et al., 2002; Klauer et al., 2016; Werner, von Ramin, Spruyt, & Rothermund, in press), it 

could be argued that uncontrolled, associative relatedness was the driving force behind the 

evaluative priming effects obtained with the pronunciation/naming task. In line with this reasoning, 

Klauer et al. (2016) failed to replicate the findings reported by Spruyt and Hermans (2008) when 

controlling for associative relatedness. Likewise, Werner et al. (in press) demonstrated that 

associative relatedness can produce normal or even reversed evaluative priming effects depending 

on the nature of the confound between evaluative relatedness and associative relatedness. In sum, 
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there are good reasons to assume that associative relatedness is an important confounding factor 

that has been overlooked in evaluative priming research, not only in studies that relied on the use of 

the pronunciation/naming task but also in dozens of other studies in which the classic evaluative 

priming paradigm was used. 

However, there is also evidence suggesting that an explanation in terms of uncontrolled 

associative relatedness will probably not suffice to explain the full pattern of results obtained with 

variants of the pronunciation/naming task. As an example, consider the findings reported by Hermans 

et al. (2002). They manipulated evaluative and associative relatedness orthogonally in a word-

pronunciation task (i.e., Experiment 4) and obtained a reliable interaction between these two factors. 

Crucially, this interaction resulted from the fact that a reliable evaluative priming effect emerged only 

for prime-target pairs that were unrelated in terms of associative relatedness. No effect whatsoever 

emerged using prime-target pairs that were clearly related in terms of associative relatedness. 

Therefore, if anything, this study seems to provide positive evidence against the hypothesis that the 

evaluative priming effect in the word-pronunciation task can result only from (uncontrolled) variations 

in associative relatedness between the primes and the targets.  

The available data thus seem to suggest that, in addition to associative relatedness, other 

moderating factors must have been at play in earlier studies showing reliable evaluative priming effects 

in the absence of overlap between the prime set and the response set. In this article, we argue that 

automatic stimulus evaluation in the absence of an explicit evaluative processing mindset may be 

dependent upon the degree to which a stimulus is relevant for a particular goal. This hypothesis was 

inspired by prior research showing that goals can increase the salience as well as the cognitive 

accessibility of information related to that goal (e.g., Kiefer, 2008; Anderson, Laurent, & Yantis, 2011a, 

2011b; Levine & Edelstein, 2010; Moors, Spruyt, & De Houwer, 2010). In addition, it has been shown 

that goal-relevant information captures attention in an automatic fashion (Vogt, De Houwer, Moors, 

Van Damme, & Crombez, 2010), even when this information is presented together with threatening 

events (Vogt, De Houwer, Crombez, & Van Damme, 2013). Crucially, automatic stimulus evaluation is 
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dependent upon attention assignment. The more attention is assigned to a given stimulus, the more 

likely that the evaluative tone of this stimulus is processed, even under automaticity conditions (De 

Houwer & Randell, 2002; Musch & Klauer, 2001; Simmons & Prentice, 2006). Accordingly, it could be 

hypothesized that automatic evaluative stimulus processing may be more pronounced for goal-

relevant stimuli as compared to goal-irrelevant stimuli, especially if the explicit requirement to focus 

attention on the evaluative stimulus dimension is missing.  

This hypothesis has the potential to shed new light on the mixed results found with the 

pronunciation/naming task. If generic stimulus materials are used, the degree to which these materials 

are personally relevant may fluctuate across studies depending on participant characteristics and/or 

the experimental setup. For example, first-year psychology students who participate in exchange for 

course credit may be motivated to learn about psychological research and might therefore have a 

personal interest in the experimental procedures and stimulus materials used. In contrast, if one uses 

stimulus materials linked to the (chronic) goals of the individual participants (e.g., pictures of spiders 

for a spider phobic), the evaluative priming effect in the pronunciation/naming task may be less 

volatile. The observation that one can use evaluative priming scores obtained with the naming task to 

predict relapse in abstinent smokers (Spruyt et al., 2015) is in line with this reasoning. After all, what 

is more goal-relevant for an abstinent smoker than a stimulus linked to the act of smoking a cigarette 

(for related findings, see Descheemaeker, Spruyt, & Hermans, 2014; Spruyt, Hermans, De Houwer, 

Vandekerckhove, & Eelen, 2007; Vandromme, Hermans, & Spruyt, 2011; but see Vanaelst, 2016)?  

To test the hypothesis that the evaluative priming effect in the naming task is dependent upon 

goal-relevance, we adopted the task-switching approach developed by Vogt et al. (2013). Participants 

were thus asked to switch between goal-induction trials and evaluative priming trials that were 

presented in a random, intermixed order. The evaluative priming trials (71.43 %) were aimed at 

capturing automatic evaluative stimulus processing in the absence of (a) an explicit evaluative 

processing goal and (b) dimensional overlap between the prime set and the response set. More 

specifically, in line with Spruyt and Hermans (2008), participants were presented with four blocks of 
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picture-word pronunciation trials and each target stimulus was presented exactly once within each 

block of trials. On the goal-induction trials (28.57 %), participants performed a go/no-go task in which 

prime stimuli were followed by the presentation of a target letter (i.e., the letter ‘E’ or ‘F’). Participants 

were asked to categorize the target letters as fast as possible, but only if the preceding prime stimulus 

was one of four specific prime stimuli. On all other letter-judgment trials (i.e., 12 in each block), 

participants were expected to withhold their response. Goal-relevant information can be defined as 

information that is an element of some plan sufficient to achieve a goal (Gorayska & Lindsay, 1993; 

Levine & Edelstein, 2010). Given that the go-cues were relatively rare (i.e., 4 out of 16 goal-induction 

trials per block), the most effective strategy to perform well on the go/no-go task (i.e., the goal) was 

to not respond unless a go cue was presented (i.e., the plan). In line with this plan, the instructions 

specified that it would be too difficult to remember each individual cue for the go/no-go task and, 

therefore, that the best strategy to perform well on this task was to focus attention on the subset of 

four primes that served as go-cues. In sum, the identity of the go-cues was goal-relevant because this 

information was an element of the plan to achieve a good performance in the go/no-go task.  

Most importantly, the exact make-up the experimental design ensured that the go cues were 

goal-relevant throughout the entire experimental session. The four primes that served as go cues on 

the goal-induction trials (i.e., two positive and two negative, randomly selected at random for each 

individual participant) and another subset of four primes that served as no-go cues on the goal-

induction trials (i.e., two positive and two negative, also selected at random for each individual 

participant) were used as primes in the actual evaluative priming trials. Because (a) the goal-induction 

trials and the evaluative priming trials were presented in a random order and (b) the nature of the 

required response (i.e., pronunciation vs. letter discrimination) was cued only after the presentation 

of the prime stimuli (i.e., by the presentation of a target word or a letter, respectively), we expected 

participants to discriminate between go cues and no-go cues throughout the entire experimental 

session. As a result, based on the assumption that automatic evaluative stimulus processing is 

dependent upon goal-relevance, we expected to observe a reliable (or more pronounced) evaluative 
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priming effect for the go cues (i.e., the goal-relevant priming condition) as compared to the no-go cues 

(i.e., the goal-irrelevant priming condition). In addition, based on the observation that the evaluative 

priming dissipates rather rapidly across successive blocks of trials (i.e., Spruyt & Hermans, 2008), we 

expected this effect to be most pronounced in the first block of trials. In sum, the crucial statistical test 

for the present study is the three-way interaction between the factors block, goal-relevance, and 

evaluative congruence. 

Importantly, the goal-relevant condition and the goal-irrelevant condition were equated in 

terms of associative relatedness. Moreover, we ensured that all prime-targets pairs identified by 

Klauer et al. (2016) as being related in a non-evaluative, associative manner were excluded a priori. 

Accordingly, should we observe an evaluative priming effect for goal-relevant primes only, it would be 

extremely hard to entertain the idea that such an effect is nothing else but a mere by-product of 

associative relations between the prime set and the target set.  

In sum, the purpose of the present research is therefore two-fold. First, we sought to 

demonstrate that automatic evaluative stimulus processing is dependent upon goal-relevance. 

Second, we sought to demonstrate that a reliable evaluative priming effect can be obtained in the 

absence of dimensional overlap between the prime set and the response set even if non-evaluative, 

associative relatedness is properly controlled for. 

Method 

Participants.  

Participants were 77 students at Ghent University. They all received course credit in exchange 

for their participation. All participants were Dutch speakers and had normal or corrected-to-normal 

vision. All participants gave informed consent prior to participation. Two participants did not complete 

the experimental procedure, for different reasons. One participant did not complete the experimental 

procedure because the computer program was unable to detect her verbal responses due to an 

experimenter error (i.e., use of an incorrect version of the computer program). A second participant 

did not complete the experimental session because she failed to understand the instructions. Three 
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additional participants were excluded because they were excessive outliers in terms of the number of 

trials on which the voice key was not activated appropriately (i.e., 28.13 %, 39.38 %, and 61.88 %; 2.5-

SD cutoff = 26.47 %, overall mean = 4.43 %)1. Finally, we excluded the data of one additional participant 

because she was an outlier in terms of the overall mean response time (i.e., 713 ms; 2.5-SD cutoff = 

710 ms; overall mean 532 ms)2. In the final sample (N = 71), 14 participants were male and 57 were 

female. The mean age in this sample was 18.66 years. Overall, participants had little or no prior 

experience participating in psychological experiments. Twelve participants (n = 12) took part in a 

psychological study for the first time. Other participants reported to have participated in one (n = 21), 

two (n = 23), three (n = 11), or between four and ten (n = 4) other studies. The Ethics Committee of the 

Faculty of Psychology and Educational Sciences of Ghent University approved this research. 

Materials. 

 All stimulus materials were identical to those used by Spruyt and Hermans (2008) and Klauer 

et al. (2016). More specifically, the prime set included 30 positive (e.g., a kitten) and 30 negative (e.g., 

a corpse) color pictures (resolution 512 x 384 pixels), some of which originated from the International 

Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2001). Norm data collected by Spruyt et al. 

(2002) confirmed that the mean valence rating of the positive pictures was significantly larger than 

zero, on a scale ranging from -5 to + 5, M = 2.22, SE = 0.11, t(29) = 19.96, p < .001. Likewise, the mean 

valence rating of the negative pictures was significantly smaller than zero, M = -2.77, SE = 0.19, t(29) = 

-14.65, p < .001. The target set included 20 positive words (e.g., ‘LIEFDE’, the Dutch word for ‘love’) 

and 20 negative words (e.g., ‘HAAT’, the Dutch word for ‘hate’), presented in Arial uppercase letters 

(font size 36, RGB 255, 255, 255). Norm data collected by Hermans and De Houwer (1994) confirmed 

                                                           
1 Inclusion or exclusion of these participants did not influence the outcome of the main analyses. Note, however, 
that our design was quite complex (16 conditions) relative to the total number of evaluative priming trials (i.e., 
160 in total). High proportions of erroneous voice key triggers thus resulted in a limited number of observations 
in at least a number of cells. In fact, for one of these excluded participants, there was just one observation in one 
cell of the design, thereby making it impossible to include the data of this participant in a classic repeated 
measures ANOVA (see below). Therefore, despite the fact that the inclusion or exclusion of these participants 
had virtually no impact on our main findings, there can be little doubt that the exclusion of these participants 
was indeed a necessity. 
2 Inclusion or exclusion of this participant does not affect the results reported below. 
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that the mean valence rating of the positive words was significantly larger than four, on a scale ranging 

from 1 to 7, M = 5.77, SE = 0.26, t(19) = 6.94, p < .001. Likewise, the mean valence rating of the negative 

words was significantly smaller than four, M = 1.71, SE = 0.08, t(19) = 21.15, p < .001. Finally, a plus-

sign (+) presented in Arial uppercase letters (font size 28, RGB 255, 255, 255) was used as a fixation 

stimulus. All stimuli were presented in the center of a 27-inch computer monitor with a black 

background (100 Hz, screen resolution 1024 x 768, RGB 0, 0, 0). An Affect 4.0 program (Spruyt, Clarysse, 

Vansteenwegen, Baeyens, & Hermans, 2010) controlled the presentation of the stimuli as well as the 

registration of the response latencies. Two AZERTY keyboards were used, one for the participants and 

one for the experimenter. An external voice key that was connected to the parallel port of the 

computer was used to measure response latencies. 

Procedure. 

 Participants were tested individually in a darkened room. Participants completed four blocks 

of 56 trials each. Each block consisted of a mixture of 16 goal-induction trials and, identical to Spruyt 

and Hermans (2008), 40 evaluative priming trials, presented in a random, intermixed order. The inter-

trial interval (ITI) always varied randomly between 500 ms and 1500 ms.  

For each individual participant, the experimental computer program selected three sets of 

pictures (random sampling without replacement). First, two positive and two negative pictures were 

selected to serve as goal-relevant primes. Second, four additional pictures (two positive, two negative) 

were selected to be used as goal-irrelevant primes. Third, eight additional pictures (4 positive and 4 

negative) were selected to serve as primes for (a subset of) the goal-induction trials only (hereafter 

referred to as induction stimuli). 

For the evaluative priming trials, each potential target was presented exactly once within each 

block. In contrast, the primes used for the evaluative priming trials consisted of a subset of 8 pictures 

(i.e., the four goal-relevant primes and the four goal-irrelevant primes), each of which was presented 

exactly five times within each block. For each individual participant, primes and targets were combined 

in a semi-random order so that (a) all combinations of positive and negative primes and targets 
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occurred equally often and (b) all prime-target pairs that were identified by Klauer et al. (2016) as being 

related in a non-evaluative, associative manner were excluded. Similar to earlier priming studies 

conducted by the first author, each trial started with the 500-ms presentation of the fixation stimulus, 

followed by a blank screen for 500 ms. Next, a prime stimulus was presented for 200 ms, followed by 

an inter-stimulus interval of 50 ms. Finally, a target was presented until a pronunciation response was 

detected by the voice key. By pressing one of three keys of one of the two computer keyboards, the 

experimenter coded whether the microphone was triggered accurately and whether the pronunciation 

response was correct. There was no error feedback for the evaluative priming trials. 

For the goal-induction trials, each of the goal-relevant primes, the goal-irrelevant primes, and 

the induction stimuli was presented once within each block of trials (i.e., 16 trials in total). Each of 

these stimuli was followed by the presentation of the letter E or F (Arial uppercase letters, font size 36, 

RGB 255, 255, 255). Participants were asked to indicate as fast as possible whether the letter E or F 

was presented, but only if this letter was preceded by a goal-relevant prime stimulus (hereafter 

referred to as go trials). They were asked to press a left key (²) for the letter E and the right key (-) for 

the letter F. If the picture preceding the letter was a goal-irrelevant prime stimulus or an induction 

stimulus, no response was required (hereafter referred to as no-go trials). The temporal details of the 

goal-induction trials were identical to the sequence of events on the evaluative priming trials, with the 

exception that (a) the letters E and F were presented for a maximum duration of 2000 ms and (b) that 

error feedback was presented. If participants executed a response on a no-go trial, the Dutch 

translation of ‘INCORRECT! You were not allowed to respond!’ was presented. Likewise, the Dutch 

translation of ‘INCORRECT! You should have responded!’ was presented if participants failed to 

execute a response on a go trial. Finally, if participants committed an error on a go-trial, the Dutch 

translation of ‘INCORRECT! Wrong response!’ was presented. All error messages were presented for 

5000 ms in the center of the computer screen in Arial uppercase letters (font size 28, RGB 255, 0, 0).  

Preceding the actual evaluative priming task, participants completed 3 phases aimed at 

establishing experimental differences in the goal-relevant nature of the primes. In the first phase, 
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participants were presented with a self-paced (random) sequence of the 4 goal-relevant primes. They 

were asked to watch these stimuli attentively because these stimuli would serve as go cues for the 

letter-judgement task during the actual experimental phase. In the second phase, participants were 

presented with a self-paced (random) sequence of the 4 goal-irrelevant primes. It was explained that, 

in total, 12 pictures would serve as no-go cues for the letter-judgement task and that it would be ‘too 

difficult’ to memorize each of these 12 stimuli. It was emphasized that focusing on the 4 pictures 

presented during the first phase (i.e., the goal-relevant primes) would be sufficient to perform well on 

the letter-judgement trials. Nevertheless, allegedly as a random subset of the pool of no-go cues, the 

4 goal-irrelevant prime stimuli were presented. As a result, the goal-relevant and goal-irrelevant prime 

set were equated in terms of presentation frequency and/or novelty. Finally, in the third and last 

phase, participants practiced the letter-judgment task. In total, participants completed 16 goal-

induction trials and each of the 16 prime stimuli (i.e., the 4 goal-relevant prime stimuli, 4 goal-

irrelevant prime stimuli, and the 8 induction stimuli) was presented exactly once. Identical to the 

experimental blocks, the ITI varied randomly between 500 ms and 1500 ms. 

At the very end of the experiment, participants completed an explicit evaluative rating phase 

in which each of the goal-relevant and goal-irrelevant prime stimuli was presented exactly once, again 

in a self-paced, random sequence. Participants were asked to evaluate each stimulus on a 21-pont 

rating scale ranging from -10 to + 10. Finally, for exploratory reasons, participants were asked to 

completed the Need to Evaluate Scale developed by Jarvis and Petty (1996).  

Results 

Data analysis. 

The raw of this experiment are available at https://doi.org/10.6084/m9.figshare.4750831.v1. 

Trials on which a voice key error (2.82 %) or an incorrect response (0.36 %) was registered were 

excluded. To reduce the impact of outlying values, values smaller than 150 ms (0.06 %) or larger than 

https://doi.org/10.6084/m9.figshare.4750831.v1
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2000 ms (0.04 %) were discarded (see Ratcliff, 1993).3 Finally, given (a) that participants were required 

to switch between a pronunciation task and a goal-induction task and (b) that the pronunciation task 

was not practiced prior to the start of the experimental phase of the experiment, the first 

pronunciation trial of each experimental session was excluded from the analyses (i.e., 0.63 %).4  

To ensure that our findings can be generalized both across participants and stimuli (see 

Baayen, Davidson, & Bates, 2008; Judd, Westfall, & Kenny, in press), we adopted a crossed linear mixed 

effects approach using the R package ‘lme4’ (Bates, Mächler, Bolker, & Walker, 2014; R version 3.4.0). 

Following Wolsiefer, Westfall, and Judd (in press), participants, primes, and the targets were included 

in the model as random factors (see also Judd, Westfall, & Kenny, 2012). Goal relevance, evaluative 

congruence, and block were included as fixed, effect-coded factors and for each of these it was tested 

whether by-participant, by-prime, and/or by-target random slopes were needed. The reported p-

values for the fixed effects are based on a Type-III ANOVA using a χ²-distribution as implemented in 

the R package ‘car’ (Fox & Weisberg, 2011). For each block and for each level of goal-relevance, 

planned comparisons of congruent and incongruent trials were calculated using dummy coding. It may 

be noted that a classic repeated-measures ANOVA, complemented with a series of planned 

comparisons, produced similar results (see Footnote 2). All R-scripts used for the data analysis are 

publically at https://doi.org/10.6084/m9.figshare.5057743.v1. As requested by a reviewer, we report 

exact p-levels unless p < .001. 

 

                                                           
3In earlier papers by the first author, far-out values were typically defined as values that deviated more than 2.5 
standard deviations from the mean of an individual participant in a particular cell of the design. This approach is 
suboptimal for the present dataset as the number of observations in each cell of the design was quite limited 
(i.e., 10 observations at best, that is, if no trials were lost due to voice key errors and/or incorrect responses). 
Given that cutoff values based on standard deviations become very liberal in such a scenario, we reasoned that 
it was best to adopt fixed cutoff values for the present data set. The choice for a lower cutoff value of 150 ms 
was based on Klauer et al. (2016), who also implemented this cutoff value. The choice for an upper cutoff value 
of 2000 ms was based on the original study by Spruyt and Hermans (2008) who implemented a response deadline 
of 2000 ms. It may be noted, however, that all critical results were replicated if the 2.5 SD-cutoff criterion was 
implemented, with or without the prior use of the fixed cutoff values. Also note that different outlier elimination 
methods did result in different participants being identified as outliers in terms of their overall response latency 
(reassuringly, without any consequences for the critical findings, except for the degrees of freedom). 
4 Unless noted otherwise, the inclusion or exclusion of the first pronunciation trial did not affect the pattern of 
results. 

https://doi.org/10.6084/m9.figshare.5057743.v1
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Evaluative priming data. 

The three random effects (i.e., participants, primes, and targets) explained 34.02 % of the total 

variance. By-participant random slopes were needed for goal relevance and block. Because these 

random effects were highly correlated, the random factor block was recoded as a binary factor (i.e., 

first block vs. the remaining blocks). There was no evidence suggesting that by-primes or by-target 

random slopes were needed. 

The main effect of goal-relevance was reliable, χ²(1) = 11.24, p < .001. Participants were slower 

to respond after the presentation of a goal-relevant prime, M = 535 ms, 95% CI [517 ms, 552 ms], than 

after the presentation of a goal-irrelevant prime, M = 526 ms, 95% CI [508 ms, 543 ms]. They also 

responded increasingly faster across successive blocks, χ²(3) = 300.40, p < .001. In the first block, the 

mean response latency was 594 ms, 95% CI [574 ms, 615 ms]. In the second block, the mean response 

latency was 522 ms, 95% CI [504 ms, 539 ms]. In the third block, the mean response latency was 509 

ms, 95% CI [491 ms, 526 ms]. Finally, in the fourth block, the mean response latency was 501 ms, 95% 

CI [484 ms, 518 ms]. The main effect of evaluative congruence was unreliable, χ² < 1. 

More importantly, in line with our predictions, the model revealed a significant three-way 

interaction between goal-relevance, block, and evaluative congruence, χ²(3) = 10.10, p = .018.5 Table 

1 presents the estimated means and evaluative priming effects for each cell of the design. As expected, 

the evaluative priming effect reached significance only in the goal-relevant condition of the first block, 

i.e., 17 ms, χ²(1) = 9.14, p = .003. In all other conditions, there was no evidence for an evaluative priming 

effect, all χ² < 1.85 and all p > .17. There was also no evidence suggesting that the effect of congruence 

was different for different participants, primes, or targets, all χ² < 1.72 and all p > .40.6 

                                                           
5 The three-way interaction between goal-relevance, block, and evaluative congruence just missed significance 
if the first pronunciation was not excluded as a practice trial χ²(3) = 7.28, p = .063. In all other aspects, the 
inclusion or exclusion of the first pronunciation trial had no effect. More specifically, the evaluative priming effect 
did reach significance, as predicted, in in the goal-relevant condition of the first block, i.e., 18 ms, χ²(1) = 9.43, p 
= .002. In all other conditions, there was no evidence for an evaluative priming effect, all |χ²| < 1.62, all p > .20. 
6 The results of a classic repeated-measures ANOVA were virtually identical. Using the same outlier-elimination 
method as for the crossed linear mixed effects analysis, the three-way interaction between goal-relevance, block, 
and evaluative congruence was reliable, F(2.41, 168.68) = 3.62, p = .010 (Greenhouse-Geisser corrected), 𝜂𝑝

2= 

.05. In line with the crossed linear mixed effects analysis, planned comparisons revealed that the evaluative 
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Explicit rating data. 

 The explicit valence ratings of the experimental primes were also analyzed using a crossed 

linear mixed effects approach. Participants and stimuli were included in the model as random factors. 

Goal relevance and stimulus valence were included as fixed, effect-coded factors. The results showed 

a strong effect of stimulus valence, χ²(1) = 758.34, p < .001. The mean rating of the positive primes was 

5.70, 95% CI [5.06, 6.34]. The mean rating of the negative primes was -6.84, 95% CI [-7.48, -6.21]. This 

main effect of stimulus valence did not interact with the factor goal relevance, χ² < 1. The main effect 

of goal-relevance was also unreliable, χ² < 1. 

Discussion 

As expected, the goal-relevant primes produced a reliable evaluative priming effect in the first 

block of trials. No effects were obtained with the goal-irrelevant primes. This observation is important 

for a number of reasons. First, we are the first to demonstrate that automatic stimulus evaluation as 

captured by the evaluative priming paradigm is dependent on goal-relevance. Earlier research already 

showed that neutral stimuli can function as positive or negative prime stimuli if they indicate success 

or failure, respectively, on a goal-inducing task (Moors & De Houwer, 2001, 2005; Moors, De Houwer, 

& Eelen, 2004). The present research adds to this line of research by showing that goal-relevance can 

influence not only the evaluative meaning of neutral stimuli but also the degree to which participants 

engage in automatic evaluative processing of stimuli with an existing evaluative meaning.7 Of course, 

                                                           
priming effect was reliable only in the goal-relevant condition of the first block (i.e., 17 ms), t(70) = 2.01, p = .048, 
d = .24 (all other |t| < 1.25, all other p > .20). 
7 In contrast to the studies performed by Moors and colleagues (Moors & De Houwer, 2001, 2005; Moors et al., 
2004), the present experiment included both goal-relevant and goal-irrelevant primes. It was therefore possible 
to examine whether goal-relevance in itself is evaluated in a positive or negative manner. Accordingly, we 
conducted an exploratory analysis in which goal-relevant and goal-irrelevant primes were coded as positive and 
negative stimuli, respectively. Evaluative congruence and block were then included as fixed factors in a crossed 
linear mixed effects model whereas participants, primes, and the targets were again included as random factors. 
Preliminary results suggested that by-participant random slopes were needed for block (again coded as binary 
factor, see above) as well as by-target random slopes for congruence. In the final model, the interaction between 
congruence and block reached significance, χ²(3) = 17.17, p < .001. Follow-up analyses revealed that the effect 
of evaluative congruence was reliable in the first block (i.e., 14 ms), χ²(1) = 11.77, p < .001, suggesting that goal-
relevant stimuli, irrespective of their intrinsic meaning, are evaluated in a positive manner. In the second block 
of trials, however, a reversed evaluative priming effect was obtained (i.e., -8 ms), χ²(1) = 4.07, p = .043. No effects 
were obtained in the third and fourth block, both χ² < 1. The present data are therefore inconclusive concerning 
the evaluative meaning of goal-relevance stimuli. 
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the question now arises as to what mechanism is responsible for the observation that automatic 

stimulus evaluation is more pronounced for goal-relevant stimuli as compared to goal-irrelevant 

stimuli. As already noted above, there is evidence showing that goal-relevant stimuli attract (spatial) 

attention in an automatic fashion (e.g., Tibboel, Liefooghe, & De Houwer, 2016; Vogt et al., 2013; Vogt 

et al., 2010), potentially because they are salient (Anderson et al., 2011a, 2011b), arousing (e.g., 

Montagrin & Sander, 2016), and/or highly accessible in working memory (e.g., Maxcey-Richard & 

Hollingworth, 2013). Given that automatic evaluative stimulus processing increases as a function of 

(spatial) attention assignment (De Houwer & Randell, 2002; Musch & Klauer, 2001; Simmons & 

Prentice, 2006), one can argue that the impact of goal-relevance upon automatic evaluative stimulus 

processes is mediated by selective attention assignment. As an alternative explanation, however, one 

might argue that the intermixed presentation of go/no-go trials and evaluative priming trials resulted 

in a general readiness to respond to the goal-relevant primes (i.e., the go signals; see Schuch & Koch, 

2003). Such a mechanism can also account for the present findings if one assumes that go signals are 

more likely to elicit responses in general, that is, including evaluative responses as captured by the 

evaluative priming paradigm. More research is thus in order to pinpoint the exact mechanism(s) that 

contributed to our findings. It may be noted, however, that we can already argue against the 

hypothesis that goal-relevance simply increases the extremity of a stimulus, as the evaluative ratings 

collected at the very end of the experiment showed no impact of the goal-relevance manipulation 

whatsoever. 

Second, the present experiment replicates the observation by Spruyt and Hermans (2008) that 

the occurrence of the evaluative priming effect in in word-pronunciation task is restricted to a first 

block of trials (but see Klauer et al., 2016). One way to explain this finding relates to the fact that, both 

in the present study and the study reported by the Spruyt and Hermans (2008), each target stimulus 

was presented exactly once within each block. Target repetition was thus absent in the first block but 

increased as the experiment progressed. We suspect that target repetition results in an increase of the 

efficiency of the target identification process, thereby reducing the extent to which this process can 
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be influenced by the evaluative match between the (goal-relevant) primes and the targets (for related 

arguments, see Malley & Strayer, 1995). Interestingly, this interpretation also resonates with earlier 

studies showing reliable evaluative priming effects in the word-pronunciation task if the swift and 

efficient identification of the target stimuli is hampered by a degradation manipulation (De Houwer et 

al., 2001). Further research would be required, however, to substantiate this interpretation. 

Third, the present findings are difficult to explain in terms of associative relatedness. Both 

Klauer et al. (2016) and Werner et al. (in press) argued that evaluative and associative relatedness may 

have been confounded in earlier studies showing reliable evaluative priming effects in the absence of 

dimensional overlap between the prime set and the response set (see also Hermans et al., 2002). It is 

certainly true that associative relatedness is an important confounding factor that has been overlooked 

in evaluative priming research in general (but see Hermans et al., 2002). Still, the present findings 

demonstrate that an explanation in terms of uncontrolled, associative relatedness will probably fail to 

account for the full pattern of results reported in the literature. In the present study, we replicated 

Klauer et al. (2016) in the sense that we never presented prime-target pairs that were characterized 

by a high degree of associative relatedness. In addition, given the use of a within-participants design, 

the goal-relevant condition and the goal-irrelevant condition were equated perfectly in terms of non-

evaluative, associative relatedness. Nevertheless, as predicted, a sizable evaluative priming effect was 

found in the first block of trials of the goal-relevant condition only. Accordingly, we can safely reject 

the hypothesis that if an evaluative priming effect is found in the absence of dimensional overlap, it 

must be due to uncontrolled associative relatedness. 

Fourth, the present findings are also important for the discussion concerning the mechanisms 

that translate the outcome of the prime-evaluation process into an observable evaluative priming 

effect (Spruyt, Gast, & Moors, 2011). There is little doubt that direct response facilitation and/or 

interference plays a critical role in the emergence of the evaluative priming effect when participants 

are asked to evaluate the targets (e.g., De Houwer et al., 2002; Klauer et al., 1997; Klinger, Burton, & 

Pitts, 2000; Rothermund & Werner, 2014; Spruyt, Hermans, De Houwer, Vandromme, et al., 2007; 
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Werner & Rothermund, 2013). For the present data, however, such a mechanism can be ruled out as 

each target stimulus required a unique (pronunciation) response. Our findings thus corroborate earlier 

studies showing evaluative priming effects in the absence of dimensional overlap (e.g., Bargh et al., 

1996; De Houwer et al., 2001; Everaert et al., 2011; Gast et al., 2014; Hermans et al., 1994, 2001; 

Schmitz & Wentura, 2012; Spruyt, 2014; Spruyt et al., 2012; Spruyt et al., 2009; Spruyt, De Houwer, 

Hermans, & Eelen, 2007; Spruyt & Hermans, 2008; Spruyt et al., 2002; Spruyt, Hermans, De Houwer, 

et al., 2004; Spruyt, Hermans, De Houwer, Vandromme, et al., 2007; Spruyt & Tibboel, 2015; Wentura 

& Frings, 2008). Taken together, this line of research strongly suggests that processes other than direct 

response facilitation and/or interference can contribute to the emergence of the evaluative priming 

effect. As an example of such an alternative explanation, it has been suggested that the perceptual 

encoding of a target stimulus is more cognitively demanding (and therefore more time-consuming) if 

it is preceded by an incongruent prime stimulus (Gast et al., 2014), at least under conditions that 

promote selective attention for the evaluative stimulus dimension. Further research would be needed, 

however, to firmly substantiate this idea.  

Fifth, the present data underscore the importance of automatic stimulus evaluation for 

everyday life. Unlike the evaluative categorization task, stimulus valence is a task-irrelevant stimulus 

feature in the word-pronunciation task. The fact that an evaluative priming effect can be obtained 

under these conditions thus confirms the classic hypothesis that automatic stimulus evaluation is not 

contingent upon the presence of an explicit evaluative processing goal (e.g., Bargh et al., 1996; 

Hermans et al., 1994), even though the effect seems to dissipate quickly over time (i.e., the effect was 

reliable only in the first block of trials). At first sight, however, this conclusion may seem incompatible 

with the observation that the evaluative priming effect typically fails to replicate in the absence of 

dimensional overlap between the prime set and the target set unless the experimental conditions 

encourage participants to assign selective attention to the evaluative stimulus dimension (e.g., 

Everaert et al., 2011; Gast et al., 2014; Spruyt et al., 2009; Spruyt & Tibboel, 2015). To reconcile these 

findings, we argue that selective attention for the evaluative stimulus dimension may be a prerequisite 
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for obtaining the evaluative priming effect only if the primed stimuli under investigation have no 

particular relevance for the participants. That is, as soon as a stimulus becomes goal-relevant, stimulus 

evaluation may take place in a truly unconditional, automatic fashion. One may argue, however, that 

the automaticity conditions realized in the present experiment were somewhat limited as participants 

were required to processes the primes intentionally. While this approach is certainly an important 

difference between the present study and more ‘typical’ pronunciation/naming studies, it must 

emphasized that the requirement to process the primes was limited to the identity of the primes. That 

is, similar to other naming/pronunciation studies, the evaluative tone of the primes was completely 

task-irrelevant. Moreover, the requirement to process the identity of the primes concerned both the 

goal-relevant and the goal-irrelevant primes. The observation that the occurrence of the evaluative 

priming effect was restricted to the goal-relevant condition thus implies that the requirement to 

process of the identity of the primes intentionally is in itself not sufficient to obtain a reliable evaluative 

priming effect. What does seem to matter is the degree to which a prime stimulus is relevant for 

achieving a particular goal. Still, in future studies, it might be interesting to manipulate the goal-

relevance of the prime stimuli in a manner that does not require participants to process the identity 

of the primes intentionally. 

Finally, the present findings have important implications for research concerning the predictive 

validity of implicit measures of evaluation (De Houwer, Teige-Mocigemba, Spruyt, & Moors, 2009). 

Spruyt et al. (2015) observed that evaluative priming scores obtained with the picture-picture naming 

task can be used to predict relapse in abstinent smokers. Given that smoke-related pictures must be 

goal-relevant for an abstinent smoker, this observation is perfect accordance with the idea that the 

evaluative priming effect in a pronunciation/naming task depends on goal-relevance (see also 

Descheemaeker et al., 2014; Spruyt, Hermans, De Houwer, Vandekerckhove, et al., 2007; Vandromme 

et al., 2011). However, as evidenced by a large-scale meta-analysis by Vanaelst (2016), research on the 

predictive validity of implicit measures of evaluation relies almost exclusively on healthy, student 

populations for whom the stimuli under investigation bear little personal relevance. As a result, so the 
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present findings suggest, the field is at risk of reaching the wrong conclusions concerning the (applied) 

value of different (implicit) measures of evaluation. In conclusion, then, there is a pressing need for 

large-scale, applied studies in which stimuli are used that are truly personally relevant. 
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Table 1. Estimated mean response latencies (in ms), evaluative priming effects (in ms), effect sizes, and 

confidence intervals as a function of goal-relevance, block, and evaluative congruence. 

  Block 

Evaluative congruence Block 1 Block 2 Block 3 Block 4 

Goal-relevant primes 

 Congruent 597 526 509 504 

 Incongruent 613 531 508 500 

 Evaluative priming effect 17 5 - 1 - 3 

 χ²(1) 9.14 1.08 < 1 < 1 

 p .003 .299 .912 .517 

 Effect size r .36 .12 .01 .08 

 Lower bound 95% CI .13  -.12 -.22 -.16 

 Upper bound 95% CI .55 .35 .25 .31 

Goal-irrelevant primes 

 Congruent 587 516 511 496 

 Incongruent 580 513 506 503 

 Evaluative priming effect - 7 - 3 - 5 7 

 χ²(1) 1.46 < 1 < 1 1.84 

 p .227 . 526 .352 .174 

 Effect size r .14 .08 .11 .16 

 Lower bound 95% CI -.10 -.16 -.13 -.08 

 Upper bound 95% CI .37 .31 .34 .38 

Note: Effect sizes and corresponding confidence intervals computed on the basis of the reported χ² 
statistics using the R package ‘compute.es’ (Del Re, 2013). 
 


