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Abstract 

Past meta-analyses of the effects of priming on overt behavior have not examined whether the 

effects and processes of priming behavioral or nonbehavioral concepts (e.g., priming action 

through the word go and priming religion through the word church) differ, even though these 

possibilities are important to our understanding of concept accessibility and behavior. Hence, we 

meta-analyzed 359 studies (230 reports and 867 effect sizes) involving incidental presentation of 

behavioral or nonbehavioral primes, a neutral control group, and at least one behavioral outcome. 

Our random-effects analyses, which used the CHE (Correlated and Hierarchical Effects Model) 

with robust variance estimation (Pustejovsky & Tipton, 2021; Tanner-Smith et al., 2016), 

revealed a moderate priming effect (d = 0.38) that remained stable across behavioral and 

nonbehavioral primes and across different methodological procedures and adjustments for 

possible inclusion/publication biases (e.g., sensitivity analyses from Mathur and VanderWeele 

[2020] and sensitivity analyses from Vevea and Wood [2005]). Although the findings suggest 

that associative processes explain both the effects of behavioral and nonbehavioral primes, 

lowering the value of a behavior weakened the effect only when the primes were behavioral. 

These findings support the possibility that even though both types of primes activate associations 

that promote behavior, behavioral (vs. nonbehavioral) primes may provide a greater opportunity 

for goals to control the effect of the primes. 

 

Key words: Priming, behavior, goal mediation, controllability, perception-behavior link, meta-

analysis 
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Public significance statement: This meta-analysis revealed a moderate effect of priming of 

behavioral and nonbehavioral concepts on behavioral outcomes. Furthermore, according to these 

findings, even though behavioral and nonbehavioral primes share much in common, behavioral 

primes allow for goal-mediated control of the priming effect to a greater extent than 

nonbehavioral ones. 
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Priming Behavior: 

A Meta-Analysis of the Effects of Behavioral and Nonbehavioral Primes on  

Overt Behavioral Outcomes 

 Will a reminder of money, God, sex, or exposure to an evocative image of the American 

flag affect behavior? If so, through which psychological mechanisms? Will priming behavioral 

concepts such as achieve or action affect behavior through the same mechanisms as priming 

money or national symbols? Considering the effects of priming money or God along with the 

effects of priming achieve and action brings up important considerations. On the one hand, 

values and attitudes associated with broad concepts can influence behavior (Ferguson, 2007; 

Fishbein & Ajzen, 1974; Hepler & Albarracín, 2014). For example, exposure to the concept of 

money has been shown to reduce prosocial behavior (Capaldi & Zelenski, 2016; Vohs et al., 

2006) and presentation of the color red has been shown to impair intellectual performance 

(Bertrams et al., 2015; Maier et al., 2008). On the other hand, William James, one of 

psychology’s earliest founding fathers, described how the (conscious) mental representation of a 

behavior, not a color, causes behavior to be enacted (Bargh & Chartrand, 1999; James, 1890). 

But are there any differences in the effects of behavioral or nonbehavioral primes, and what are 

the mechanisms underlying each type of influence? 

            Despite the theoretical importance of priming effects, their reliability is often questioned. 

Failed replications (e.g., Corker et al., 2020; Doyen et al., 2012; Harris et al., 2013) have raised 

skeptical voices like: 

 

So it all seems pretty clear. I have no reason to believe in this effect (i.e., money-priming 

effect). And, to the extent it is happening, the effect could vary: it could be positive in 
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some scenarios, negative in others, large in some places, small in others, etc. No evidence 

for any sort of universal effect; the explanations all devolve into contextual stories, which 

tell us nothing more than what we already knew, which is that lots of factors influence 

individual behavior and attitudes. (Andrew, 2016, para. 5) 

 

Therefore, answers to the question will priming concepts such as money or national symbols 

exert the same effect as priming behavioral concepts such as achieve or action? are best 

provided with methods that can statistically assess the robustness of the effect. 

            One approach to systematically examining a scientific phenomenon is to estimate the 

effect meta-analytically, thus circumventing the limitations of specific paradigms and study 

conditions as well as capitalizing on a vast literature to draw conclusions (Albarracín et al., 2018; 

Borenstein et al., 2009; Glass, 1976). A summary of the existing meta-analyses of priming 

effects appears in Table 1. Among these synthesis efforts, a meta-analysis by DeCoster and 

Claypool (2004) showed that trait priming affects impressions of other people. For example, 

priming participants with hostility-related words such as rude and stab increases perceptions of 

how hostile somebody is (Bargh & Pietromonaco, 1982). In a related area, a meta-analysis by 

Van den Bussche et al. (2009) showed that semantic priming, in this case subliminal, affected the 

semantic processing and interpretation of subsequent stimuli. For example, being presented with 

the word cat facilitated subsequent processing of the word dog (Marcel, 1983). More relevant to 

the subject of this article, other meta-analyses have examined the effect of priming on behavior. 

A meta-analysis by Shariff et al. (2016) showed that priming religion (e.g., through the word 

God) promoted prosocial behavior, and a meta-analysis by Lodder et al. (2019) showed that 

priming money (e.g., through the presentaion of banknotes) influenced not only how people 
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thought of money but also task performance and prosocial behavior. A meta-analysis by 

Weingarten et al. (2016) demonstrated that priming behaviors through words such as run and 

make) had robust effects on a variety of behaviors (e.g., anagrams, reaction times, food 

consumption, and product choices), and a meta-analysis by Chen et al. (2020) showed that 

priming achievement (e.g., through words like win and success) influences organizational 

behaviors such as job performance, creativity, persistence, and unethical behavior. Weingarten et 

al. (2016) also considered the degree to which the observed effects were direct, associative, or 

goal mediated. They concluded that valued primes elicited stronger effects, particularly in the 

absence of a satisfaction opportunity, suggesting goal mediation. 

Despite these important past meta-analytic efforts (see Table 1), no prior synthesis has 

shed light on the question of whether priming behavioral or nonbehavioral concepts is more 

effective at shaping behavior. Moreover, none of the prior efforts has been sufficiently 

comprehensive to investigate this question. Shariff et al.’s (2016) and Lodder et al.’s (2019) 

meta-analyses included only research on priming nonbehavioral concepts, whereas Weingarten 

et al. (2016) included only word primes that were closely connected to a behavior or a goal (i.e., 

behavioral primes). Although Chen et al.'s (2020) meta-analysis included both behavioral and 

nonbehavioral primes, they specifically focused on supraliminal achievement priming, which led 

them to consider a small set of priming studies (i.e., only 23 studies and 34 effect sizes). In 

contrast, a comprehensive meta-analysis to address the differences between behavioral and 

nonbehavioral primes must include both of these types of primes and provide a comprehensive 

look at the literature. Filling this gap was one of the objectives of the present meta-analysis. 

            Besides the degree of coverage necessary to address our question, one common concern 

about past meta-analyses of priming is insufficient examination of publication bias and other 
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inclusion biases (Vadillo et al., 2016; van Elk et al., 2015). Despite converging evidence about 

the robustness of different types of priming effects from multiple meta-analyses (Chen et al., 

2020; Lodder et al., 2019; Weingarten et al., 2016), the methods to assess different types of 

inclusion biases have become ever more sophisticated and require regular reexamination of the 

evidence (Furuya-Kanamori et al., 2020; Lin & Chu, 2018; McShane et al., 2016; Schuch et al., 

2016; Van Aert et al., 2019). Consider the following criticism of Weingarten et al.' (2016) meta-

analysis: 

 

A meta-analysis on behavioral priming effects suggests a meta-analytic effect size of d = 

0.35.(…) As you would expect, all publication bias alarm bells go off in the study. 

Regrettably, the bias detection is not state of the art. E.g., after trim-and-fill, authors 

conclude this analysis is “suggesting a significant effect after accounting for publication 

bias. (Lakens, 2020)      

 

In addition to reexamining inclusion bias, replicating meta-analyses is also important 

(Bakker et al., 2012; John et al., 2012; Lakens et al., 2016; Moher et al., 2009; Smaldino & 

McElreath, 2016; Valentim, 2019). In the spirit of contributing such a replication and answering 

a new theoretical question, we meta-analyzed 867 effect sizes1 obtained from 230 published and 

unpublished manuscripts conducted in the United States and internationally. Priming methods 

included various forms of subliminal and supraliminal presentation of verbal or visual stimuli 

that were either closely connected to a goal or behavior (e.g., succeed) or more broadly evocative 

without denoting any behavior (e.g., God). Our main objective was to estimate the average size 

of the priming effect on behavioral measures, both across and within behavioral and 
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nonbehavioral primes and as a function of different methodological features (e.g., verbal or 

visual modality of priming, see also Chen et al., 2020; use of funnel debriefing, see also 

Weingarten et al., 2016; and social desirability). Furthermore, we compared the effectiveness of 

behavioral and nonbehavioral primes and tested factors that could theoretically moderate effects 

through mediation of goal activation (e.g., goal value and expectancy, delay, and opportunity for 

satisfaction) to better understand the impact and underlying mechanisms of behavioral and 

nonbehavioral primes. We also aimed to assess the presence of publication/selection bias with 

multiple methods.  

Priming Behavioral and Nonbehavioral Concepts 

In 1890, William James coined the term ideomotor action to refer to the possibility that 

consciously representing a behavior may spontaneously activate the behavior in a person. It was 

not until 1996 that Bargh, Chen, and Burrows, building on James’ notion, proposed that priming 

could influence human behavior in an automatic manner (Bargh et al., 1996). Bargh and 

colleagues (1996) tested their theory with three experiments. In the first experiment, embedding 

words related to politeness within a sentence scrambling task lengthened the time participants 

waited before interrupting an experimenter who was ostensibly distracted in a conversation with 

a prior participant. In the second experiment, words related to the concept elderly, also 

embedded in a sentence scrambling task, slowed down the speed at which participants walked. In 

the third experiment, subliminal exposure to faces of Black males made participants react more 

aggressively when they were asked to restart the study due to an ostensible computer error. 

Taken together, these experiments provided support for the notion that exposure to a concept 

could lead to behaviors associated with that concept.  
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Despite the impact of Bargh et al.’s (1996) experiments on priming research and on 

social psychology more generally, the effects of priming behavioral concepts (e.g., rude and 

polite) have never been distinguished from the effects of priming nonbehavioral concepts (e.g., 

elderly and black people ). Bargh et al. (1996) primed the behavioral concept politeness in the 

first experiment but used nonbehavioral concepts associated with stereotypes in the second (i.e., 

elderly) and third experiments (i.e., black people). Moreover, in the following decades, social 

psychologists proceeded to prime concepts that were not connected to behaviors, including God, 

money, sex, and the U.S. flag, all of which were shown to have influences on what participants 

did. As mentioned, God priming has been shown to reduce self-interest and thus promote 

prosocial behaviors like helping others and making charitable donations (Shariff & Norenzayan, 

2007; Shariff et al., 2016). Money priming has been shown to weaken interpersonal connection 

and thus reduce prosocial behaviors as well (Capaldi & Zelenski, 2016; Lodder et al., 2019; 

Vohs et al., 2006). Sex primes have been shown to motivate positive relational behaviors such as 

self-disclosure and self-sacrifice (Gillath et al., 2008) but promote (e.g., in males) aggressive 

behaviors sometimes (Mussweiler & Förster, 2000). The national flag has been shown to 

increase conservative, confirmatory strategies of information selection (Scherer, 2014), as well 

as behaviors that benefit the wellbeing of a country (e.g., paying taxes; Chan, 2019).  

Before addressing the question of whether the effects of behavioral and nonbehavioral 

primes vary, we define behavioral primes as introducing stimuli that are closely connected to a 

behavior or a goal concept and can thus provide clear behavioral guidance for an upcoming task. 

Behaviors are often primed verbally, by presenting adverbs, verbs, or nouns, which are useful to 

convey a specific behavioral routine or clear manner of conduct, or visually, by presenting 

stimuli that directly depict a behavior or goal achievement. As one example of verbal primes, 
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Bargh et al. (1996) primed the concept rude with adverbs such as impolitely and bluntly. As 

examples of visual primes, Foulk et al. (2016) primed the concept rude by letting the participants 

witness the experimenter speaking to a participant in a rude manner, and Bipp et al. (2017) 

primed the concept achievement with a picture of a man standing on the top of a mountain. In all 

these cases, the primes were well poised to provide clear guidance to participants’ upcoming 

behavior in the experimental situation. For example, in Bargh et al.'s (1996) first experiment, 

either the word rudely or the word politely was introduced before measuring the time participants 

took to interrupt the researcher who was ostensibly talking to a previous participant. In this case, 

rudely or politely could easily guide participants’ behavior (i.e., accelerating the interruption) 

after the prime.  

 We define nonbehavioral primes as stimuli that are not closely connected to a specific 

behavior or goal and thus cannot provide direct behavioral guidance during the following task. 

For example, Shariff and Norenzayan (2007) primed the concept God with words such as spirit, 

divine and sacred and then measured participants’ money allocation in a dictator’s game as a 

measure of prosocial behavior. Visually, Caruso et al. (2017) primed the concept money by 

showing participants a faint image of $100 bills in the background of the instruction screen. In 

these cases, the concepts of God and money did not provide direct guidance but could evoke 

relevant associations that could still influence subsequent performance.  

Despite the absence of past research directly comparing the effects of behavioral and 

nonbehavioral primes, similar distinctions have been made and deserve attention. To begin, 

behavioral primes are concrete concepts that can be subsumed under larger, more abstract 

concepts (Devine, 1989). Accordingly, activating the abstract concepts may activate all the sub-

components (i.e., all-or-none logic, Anderson, 1982; Hayes-Roth, 1977), including concrete 
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behavioral concepts capable of eliciting actual behavior. Although our conceptualization 

dovetails well with Devine’s, we do not believe that the distinctive feature of behavioral and 

nonbehavioral concepts is level of concreteness/abstraction. Rather, concreteness/abstractness is 

orthogonal to the distinction between behavioral and nonbehavioral concepts. For example, 

Barack Obama is more concrete than Black people but neither provides direct guidance on how 

to act. Similarly, winning the game and graduating are more concrete than achieve but each can 

provide guidance on how to act. Therefore, although concrete behavioral concepts (e.g., help) 

can be components of larger nonbehavioral abstract concepts (e.g., religion), the behavioral and 

nonbehavioral distinction cannot be reduced to the distinction between concrete and abstract 

concepts. 

Social psychology also provides hints as to whether the two types of primes may differ. 

An all-or-none logic (Anderson, 1982; Devine, 1989; Hayes-Roth, 1977) operates when an 

abstract concept activates its concrete sub-components. Consequently, priming nonbehavioral 

concepts like religion (e.g., through word church) should exert similar effects on behaviors as 

priming behavioral concepts like prosociality (e.g., through word help). After all, past research 

has shown that activating nonbehavioral concepts associated with a stereotype can activate that 

stereotype as well as behaviors associated with it (Devine, 1989). For example, in an experiment 

from Devine (1989), participants who were primed with words stereotypically associated with 

Black people (e.g., athletic, musical, and jazz) became more vigilant during a subsequent task 

that required tracking stimuli that could appear at unpredictable times and on varying locations 

of a computer screen.  

Differences between the two types of primes are, however, possible. On the one hand, 

clearer and more specific behavioral goals may yield better performance (Latham & Piccolo, 
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2012), and specific intentions are well known to predict specific behaviors better than are general 

intentions (Ajzen et al., 2019; Ajzen & Fishbein, 1980). Consistent with this possibility, Chen et 

al.’s (2020) meta-analysis showed that context-specific primes (e.g., priming achievement with a 

picture of an employee making a phone call in a call center and measuring job performance in a 

call center; Latham & Piccolo, 2012) have stronger effects than more general primes (e.g., 

priming achievement with a picture of a woman winning a race and measuring job performance 

in a call center; Latham & Piccolo, 2012). Presumably then, behavioral primes, which are more 

specific and proximal to behavior, may have a stronger impact than nonbehavioral ones. 

On the other hand, more diffuse, general primes may activate more abstract identification 

of behaviors (i.e., action identification theory; Wegner & Vallacher, 1988) which gives people 

more leeway to justify a behavior, thus increasing the likelihood of executing the behavior. 

Moreover, more diffuse, general primes simply have wider semantic associations and may thus 

activate more concepts than may specific primes. For instance, a reminder of money may bring to 

mind the concepts of business, success, extravagance, and competition; feelings of achievement 

and enjoyment; and the behaviors of shopping, spending, investing, traveling, and gambling. 

Similarly, a reminder of sex may activate the positive concepts of romance, happiness, love, and 

commitment, as well as the negative concepts of dominance, violence, and jealousy. Therefore, 

relative to behavioral concepts, nonbehavioral ones could have stronger effects on behavior by 

activating the accessibility of multiple concepts. 

           A broad umbrella of associations may produce stronger priming effects in two ways. First, 

a broader concept may flexibly impact responses that are adaptive to different situations 

(Koestler, 1968). According to the situated inference model of priming (Loersch & Payne, 2011), 

the same primes often allow for different responses to a question raised by the task or 
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experimental situation. For example, in a series of studies conducted by DeMarree and Loersch 

(2009), participants primed with the African American stereotype (vs. not) expressed more 

aggression (i.e., choosing a more powerful hot sauce as punishment for their partner) and those 

primed with a Buddhist monk (vs. not) expressed less aggression (i.e., choosing a less powerful 

hot sauce as punishment). However, these effects were only present when participants were 

instructed to think about themselves as opposed to their best friend. These studies thus showed 

that the same prime may elicit different responses depending on contextual factors and the 

participant’s interpretation of the connection between the primed concept and the task at hand 

(see also Albarracín et al., 2011; Senay et al., 2010). In the context of our analysis, 

nonbehavioral primes may provide more associations that, being applicable to more contexts, 

may influence behavior more than behavioral primes do.  

            Another reason why nonbehavioral primes may have stronger effects is that a 

nonbehavioral prime is a less obvious source of influence than is a behavioral concept. As is well 

established, people who identify an external source of influence often attempt to counter the 

influence (Bargh & Hassin, 2022; Brehm, 1966; Herr et al., 1983; Higgins et al., 1985; Lombardi 

et al., 1987; Schwarz & Clore, 1983; Sparrow & Wegner, 2006; Wegener & Petty, 1995; 

Weinberger, 2020). In the context of priming, people who detect a priming attempt might try to 

suppress acting in response to the prime. Thus, a prime is more likely to influence behavior when 

people do not realize that they are being primed and instead attribute the concept to their own 

internal thought processes (Albarracín et al., 2011; Loersch & Payne, 2011). In this light, a 

person who is asked to unscramble a sentence containing the word achievement might perceive a 

connection between the prime and an intellectual task immediately following the prime. In 

contrast, a person who is presented with the letter A, might not detect a connection with the 
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subsequent request to perform an intellectual task. Likewise, a person who is asked to draw 

through a labyrinth with the reminder of money might have difficulties identifying and avoiding 

the influence of the money prime.  

Psychological Mechanisms Underlying Behavioral and Nonbehavioral Priming 

          Social psychologists have always been interested in understanding the mechanisms of 

behavioral influences (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 2010; Glasman & Albarracín, 

2006; Zanna et al., 1980) and debates over the mechanisms of priming are important for 

psychology as a whole (Bargh et al., 1988; Bargh et al., 1996; Bargh & Gollwitzer, 1994; 

Dijksterhuis & Aarts, 2010; Srull & Wyer, 1979; Weingarten, Chen, McAdams, Yi, Hepler, & 

Albarracín, 2016). One key process distinction concerns a direct, perception-behavior link, as 

opposed to a goal-mediated account of priming (Bargh & Gollwitzer, 1994; Bargh, Gollwitzer, 

Lee-Chai, Barndollar, & Trötschel, 2001; Chartrand & Bargh, 1999; Dijksterhuis & Bargh, 2001; 

Weingarten et al., 2016b, 2016c). Even though both accounts assume ultimate influences on 

behavior, the perception-behavior link resembles a conditioned response in which a stimulus can 

trigger behavior without the person ever forming a goal (e.g., Bargh et al., 1996). As mentioned, 

the idea of conscious ideation leading to behavior was first proposed by William James (see also 

Fiske, 1992) and then extended to stimuli that could influence behavior outside of conscious 

awareness (Dijksterhuis & Bargh, 2001). This perception-behavior link account (Bargh et al., 

1996; Dijksterhuis & Bargh, 2001) assumes that the residue of conscious thought (e.g., priming 

and casual exposure to a behavior) activates motor associations that are semantically connected 

to that thought and have the potential to influence behavior. Encountering a stimulus may, 

however, also instill a goal previously activated in the presence of the same stimulus (Bargh, 

2001). That is, when a stimulus and a goal have been co-activated a sufficient number of times, 
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an association is likely to be formed. Once this association is in place, the stimulus may prime 

the goal and the goal may in turn yield a behavioral response (Bargh et al., 2001; Cohn et al., 

2014; Fitzsimons & Bargh, 2003). Both of these mechanisms could underlie the effects of 

behavioral and nonbehavioral primes. 

Relative to perception-behavior effects, goals offer flexibility and better reflect people’s 

motivations and values (Bargh et al., 2001). Whereas the perception behavior link requires 

pairing the same stimulus and the same response to ultimately produce priming, a goal permits 

more flexible responses to novel contexts. Accordingly, priming a cooperation goal has been 

shown to lead to more cooperation even when people have not encountered the exact task in the 

past (Bargh et al., 2001). Also, the effects of primes often depend on current or chronic goals and 

values of the person who is primed. For example, priming a brand of iced tea increases iced tea 

consumption among participants who are thirsty but not among participants who are not (Strahan 

et al., 2002; Veltkamp et al., 2011). Furthermore, achievement primes produce better problem 

solving among participants who chronically value achievement but have a counterproductive 

effect among those who do not (Hart & Albarracín, 2009). 

In this article, we were interested in studying if the effects of behavioral and 

nonbehavioral primes involve both perception-behavior effects and goal-mediation. Although the 

perception-behavior link and goal activation are likely to exist on a continuum rather than as 

distinct entities (for similar notions, see Bargh, 1994), goal mediation may be inferred from 

responses to: (a) goal value, (b) goal expectancy, and (c) satisfaction. With respect to value, 

valuing an end state is part of the definition of a goal. Therefore, valuing the behavior may lead 

people to act more consistently with their goal than not valuing the behavior. For example, 

Förster et al. (2005) conducted an experiment in which participants received either $1 or $0.05 to 
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find a target in a search task. As shown by the study findings, while the goal was active, the 

accessibility of concepts related to the goal was higher for participants in the higher value 

condition (i.e., $1 condition). Accordingly, a prime may have stronger effects on behavior when 

people value the goal as well as weaker effects when people devalue a goal. For example, 

Weingarten et al.'s (2016) meta-analysis showed that priming effects were significantly weaker 

when goal value was lower (d = -0.056, 95% CI = [-0.248, 0.136], k = 23) compared to a control 

value condition (d = 0.326, 95% CI = [0.270, 0.386], k = 293). This effect implies that presence 

of a disincentive (e.g., perceiving high inequality in a dictator game, Zhu, 2012), for example, 

may motivate people to consciously control and suppress their behavior even if the behavior did 

not require a goal to be activated (Bargh, 1994).  

Goal expectancy (Förster et al., 2005; Locke & Latham, 2002) is defined as the perceived 

probability of achieving a goal and is closely related to task difficulty such that more difficult 

tasks have lower expectancy of success than easier tasks. A higher goal expectancy is often 

linked to a higher motivation to achieve the goal because people are prone to pursue objectives 

they believe they can achieve (Förster et al., 2005; Locke & Latham, 2002). An early meta-

analysis of task difficulty and goal pursuit (Wood et al., 1987) found that easier tasks led to more 

goal activation and goal-pursuit than did difficult tasks, thus supporting the proposed positive 

link between goal expectancy and behavior. However, other work suggests that it is difficult 

goals that strengthen goal pursuit (Heath et al., 1999; Locke & Latham, 1990; Stajkovic et al., 

2006). Unsurprisingly, Weingarten et al.'s (2016) meta-analysis failed to find associations 

between priming effects and goal expectancy, suggesting the need for further research in this 

area. 
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With respect to the temporal dynamic of priming effects, a mere perception-behavior link 

would predict that each encounter with the stimulus should increase activation of the concept 

(Bargh et al., 1996). In contrast, a goal account sometimes assumes that an opportunity for 

satisfaction may eliminate priming effects (Bargh et al., 2001; Cesario et al., 2006; Förster et al., 

2005). For example, Albarracín et al. (2008) conducted an experiment in which they primed 

participants with either an action goal or an inaction goal and then counted the number of 

thoughts about a text participants generated as the behavioral outcome. In this study, participants 

were randomly assigned to complete an active task (i.e., doodling) or an inactive task (i.e.,  

resting) in between the priming task and the behavioral measurements. This study showed that 

those primed with an action goal were more active in the thought generation task when they were 

assigned to rest (vs. doodle) in between the priming task and the dependent measure. Likewise, 

those primed with an inactive goal were more inactive in the thought generation task when they 

were assigned to doodle in between the priming task and the dependent measure. However, 

meta-analytic evidence on the effect of temporal delay on priming effects has mixed. On one 

hand, Weingarten et al.'s (2016) meta-analysis found that priming effects persisted more in the 

absence of an intervening opportunity for goal satisfaction. On the other, Chen et al.'s (2020) 

meta-analysis failed to replicate this pattern. Moreover, recent studies (Möschl et al., 2019) 

showed that intention deactivation after completion is modulated by a multitude of factors (e.g., 

the specific paradigm) that either foster a rapid deactivation or lead to continued retrieval of 

completed intentions. These mixed findings thus call for further meta-analytic efforts in this area.  

In this meta-analysis, we used goal value, goal expectancy, and satisfaction opportunity 

to test for the perception-behavior link and goal mediation accounts of goal priming. That is, in 

addition to observing if priming behavioral or nonbehavioral concepts triggered a stronger or 
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weaker behavioral effect, we examined the role of goal value, goal expectancy, and satisfaction 

opportunity for each type of prime. If priming behavioral and nonbehavioral concepts both 

influence behavior via the perception-behavior link, goal value, and perhaps goal expectancy, 

and satisfaction opportunity may exert little effect. In contrast, if priming behavioral concepts 

heightens goals more than does priming nonbehavioral concepts, then goal value, goal 

expectancy, and / or satisfaction opportunity may only exert effects when behavioral concepts 

are primed.  

The Current Meta-Analytic Review 

 This meta-analysis sought to estimate the mean effect size of priming behavioral and 

nonbehavioral concepts and to quantify inclusion bias in each of these sets and the literature as a 

whole. We began with the 323 effect sizes in Weingarten et al.’s (2016) database and proceeded 

to expand the search. First, rather than only including studies that primed behavioral concepts 

with words, as Weingarten et al. (2016) did, we included both behavioral and nonbehavioral 

primes, as well as primes presented either verbally or visually (see also Chen et al., 2020). We 

obtained an effect size to represent the effect of a prime on consistent behavior, such as polite 

behavior in response to a politeness prime (Bargh et al., 1996) or aggressive behavior in response 

to a sexual prime (Mussweiler & Förster, 2000). We then estimated the weighted mean effect 

and its heterogeneity, both across the board and separately for behavioral and nonbehavioral 

primes. Inclusion bias was carefully analyzed following best practices and multiple methods. We 

then analyzed the possible moderating effects of goal value, goal expectancy, and presence of a 

satisfaction opportunity (i.e., presence of a relevant filler task) in studies priming behavioral and 

nonbehavioral concepts. We also used moderator analyses to explore the effect of different 

priming characteristics, such as prime content (e.g., achievement, money, religion, and 
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stereotypes) and prime modality (e.g., visual vs. verbal), different task characteristics (e.g., social 

desirability of the outcome), and design features such as type of inclusion of covariates, 

exclusion of participants, different control primes, and presence of funneled debriefing (e.g., 

Ciani & Sheldon, 2010). The current meta-analysis was pre-registered on OSF, and the protocol 

can be found at https://osf.io/e2z6u. 

Method 

Literature Search 

Our literature search process used Weingarten et al.'s (2016) meta-analysis as a starting 

point and relied on similarly thorough processes. The databases we searched included PsycINFO, 

ProQuest Dissertations and Theses; the Reproducibility Project Open Science Framework; 

PsychFileDrawer.Org; Communication Abstracts; Advances in Consumer Research, which as 

the proceedings of the Association for Consumer Research; the Foreign Doctoral Dissertations 

Database of the Center for Research Libraries (http://www.crl.edu); PubMed; the Education 

Resources Information Center (ERIC); and the Databases of the Institute of Psychology 

Information for the German-Speaking Countries (http://www.zpid.de). The general search for all 

databases included the logic (prime OR priming OR primed) AND (behavior OR goal OR action 

OR motivation). The searches of APA PsycnInfo, ProQuest Dissertations and Theses, the 

ReproducibilityProjectOpenScienceFramework, PsychFileDrawer.Org, Communication 

Abstracts, and Advances in Consumer Research also included NOT (“semantic prim!”) NOT 

(“affect! prim!”). The PsychInfo search added the logic AND me.exact (“Empirical Study”) 

AND pop.exact (“Human”) to narrow the search to empirical reports with human participants. 

Article searches were performed iteratively in 2014, 2017, 2018, and 2020, with the last search 

conducted in February 2020. We also made requests for unpublished data to 320 authors and sent 

https://osf.io/e2z6u
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requests to the list hosts of the Society for Personality and Social Psychology, the Society for 

Consumer Psychology, and the Society for Experimental Social Psychology.  

Inclusion Criteria 

To be eligible, studies must meet the following inclusion criteria: 

Incidental priming rather than overt directions. Studies must activate concepts 

through incidental priming. They must not provide direct behavioral instructions, which involve 

explicitly telling participants how they should behave on the measured outcomes (e.g., Brunyé 

and Taylor, 2009). For example, a study measuring the length of time spent working on a puzzle 

after completing a scrambled sentence task designed to prime achievement (vs. neutral) was 

eligible. In contrast, a study measuring the completion of a puzzle after being explicitly told to 

work on the puzzle until completion was not. Regular instructions that guide participants through 

the task and do not directly influence the outcome measures (e.g., asking participants to walk 

down a certain hallway when measuring the walking speed) would not lead to study exclusion, 

but an instruction telling the participants to walk at their normal walking speed would lead to 

exclusion if walking speed were the outcome measure. 

Have a controlled experimental design. Studies must involve an experimental 

manipulation in which participants were randomly assigned to priming or control conditions. An 

example would be a study in which participants were randomly assigned to a creativity priming 

condition (through a creativity task) or a control condition (i.e., no creativity task; Sassenberg et 

al., 2017) 

Presence of a non-opposite control group. To assess the effect of the prime relative to a 

neutral baseline, studies must include a control prime that is not the semantical opposite of the 

experimental prime. For example, Chartier et al. (2020) was excluded because it compared the 
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effect of an action prime and an inaction prime on performance in an SAT-like test. Similarly, 

Zhong and Liljenquist (2006) and Fayard et al.(2009) were both excluded because they 

compared the effect of an ethical prime and an unethical prime on the likelihood of taking 

antiseptic wipes. Eligible, non-opposite control groups involved neutral word primes, neutral 

reading passages or neutral imagination task primes, nonsense word primes (e.g., a nonsense 

word like gub), unrelated goal primes (e.g., sexual arousal primes in the experimental condition 

and happiness primes in the control condition; Maner et al., 2007), and no control task.  

Presence of eligible prime. Studies must have a prime that was presented as either 

words, visual images, or a writing/reading/imagination task (e.g., imagining counting banknotes; 

Mok & De Cremer, 2016).  

A behavioral dependent variable. Outcome measures must assess enacted behavior 

(e.g., task performance, amount of money donated), instead of intentions or other self-report 

measures. Additionally, outcome measures could not be measures of the accessibility of the 

primed concept (e.g., an IAT) even though such measures are performance-based. For example, 

the flag priming studies reported in Klein et al. (2014) were excluded because their dependent 

variable was a political attitude rather than a behavior. When it was unclear whether a measure 

represented accessibility of a concept or enacted behavior, the research team discussed it to reach 

consensus.  

Adequate statistics. Studies must present adequate statistics for calculating an effect size 

(e.g., Ms and SDs/SEs, F statistics, t statistics). If adequate statistics were missing, we contacted 

the authors for the original data and only excluded the studies if we got no responses.  
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Based on the above inclusion criterion, we included 812 out of the 84 reports originally 

included in Weingarten, Chen, McAdams, Yi, Hepler, and Albarracín (2016), and 149 new 

reports. All 230 reports were included, and the moderators of interest were coded. 

Moderator Coding 

In addition to calculating effect sizes, we coded variables that could potentially moderate 

the priming effect, including (a) prime type (i.e., behavioral and nonbehavioral concept), (b) 

manipulation of goal value, (c) manipulation of goal expectancy, (d) delay/opportunity for 

satisfaction, (e) proportion of experimental primes over the total stimuli presented, (f) priming 

modality (i.e., verbal or visual), (g) content of prime, (h) abstractness of prime (dropped due to 

low interrater reliability) (i) liminality, (j) social desirability of the outcome, (k) type of 

dependent measure, (l) task flexibility (dropped due to low interrater reliability), (m) type of 

control group, (n) presence of a funneled debriefing, and (n) presence of a task prior to priming. 

We also recorded descriptive characteristics of the study, including (a) year, (b) country, and (c) 

source type (published article, dissertation/thesis, or working manuscript/unpublished data). Part 

of our data came directly from Weingarten et al.'s (2016) meta-analysis. As reported in their 

article, the interrater reliability was sufficient for all coded variables (κs > .6, αs > .8). Our team 

in charge of coding moderators not assessed by Weingarten et al. (2016) as well as all 

moderators in new reports (i.e., 229 studies and 525 effect sizes) consisted of two main authors 

who have received adequate training in meta-analysis coding and achieved sufficient interrater 

reliability3 for most variables (κs > .6, αs > .8). The exceptions were abstractness of prime and 

task flexibility (κ < .6), which were therefore excluded from all analyses. The interrater 

reliability for each moderator can be found in Table 2.  
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Theoretical Moderators   

Priming behavioral and nonbehavioral concepts. Primes were categorized as 

concerning (a) behavioral concepts if the priming stimuli provided directional guidance for the 

following task, or (b) nonbehavioral concepts if the priming stimuli did not provide directional 

guidance for the following task. More specifically, primes were categorized as priming 

behavioral concepts if (a) they directly primed a behavior or a goal (e.g., to run, to win, to be 

fast), or (b) they primed a trait or a value that provided directional guidance for the following 

task (e.g., priming equality and measuring inequality of profits during a game, Ganegoda et al., 

2016). Primes were categorized as nonbehavioral if (a) they represented people or stereotypes of 

groups of people (e.g., athletes, professors, elderly people), (b) they primed a trait or a value that 

did not provide directional guidance for the following task (e.g., priming cuteness and measuring 

indulgence choice, Scott & Nenkov, 2016), (c) they primed an institution, object or entity 

connected to a value without clear directional implications for the following task (e.g., God, 

national flag), or (d) they primed a common object without directional implications for the 

following task (e.g., money, food, and cigarettes).  

Manipulation of goal value. We coded goal value into three categories, (a) no 

manipulation, (b) higher goal value (e.g., offering a greater monetary reward, or preselecting 

participants who value the goal), or (c) lower goal value (e.g., preselecting participants who do 

not value the goal). For example, the low-achievement motivation condition in Hart and 

Albarracín (2009) was coded as lower in goal value because this group of participants was 

selected to have lower achievement motivation. Correspondingly, the high-achievement 

motivation condition in Hart and Albarracín (2009) was coded as higher in goal value because 

this group of participants was selected to have higher achievement motivation. Another example 
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is Seitchik and Harkins' (2014) research, in which goal value was manipulated upwards by 

telling participants that their performance would be evaluated by others (vs. no manipulation).  

Manipulation of goal expectancy. We coded whether the studies involved objective 

manipulations of goal expectancy into three categories, (a) no manipulation, (b) higher 

expectancy (i.e., the goal is easier to attain in one condition), or (c) lower expectancy (i.e., the 

goal is more difficult to attain in one condition). The manipulation of goal expectancy could 

involve changes to the objective difficulty of the task. For example, Stajkovic et al. (2006) 

manipulated the difficulty of the task by asking participants to list 4 or 12 uses of a commonly 

used object (e.g., a wire coat hanger). Other studies manipulated goal expectancy by simply 

altering participants’ perceptions of their likelihood of attaining the task, without manipulating 

actual difficulty. For example, Capa et al. (2011) primed the goal of studying as well as the 

presence or absence of positive words to manipulate participants’ perceptions of goal 

attainability. 

Delay / satisfaction opportunity.  We coded for whether the study involved delay and 

opportunities for goal satisfaction between the prime task and the behavioral measurement. All 

studies were coded into one of the three categories: (a) no delay (i.e., no filler task between 

prime task and behavioral measurement), (b) delay without satisfaction opportunity (i.e., 

inclusion of a filler task that was not relevant to the primed goal), or (c) delay with satisfaction 

opportunity (i.e., inclusion of filler task that was relevant to the primed goal). For example, the 

research by Van Tongeren et al. (2018) was coded as involving a delay without satisfaction 

opportunity because their studies primed participants with the concept of superhero and then 

included an irrelevant personality scale as the filler task between the prime and the measure of 

helping behavior. The studies by Lowery et al. (2007) were coded as involving a delay with 
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satisfaction because the researchers primed intelligence and then gave participants a practice 

exam before an actual statistics exam (i.e., the dependent measure). In this case, the practice 

exam acted as a filler task, which was highly relevant to the primed goal, and therefore provided 

an opportunity for goal satisfaction.  

Exploratory Moderators 

Prime characteristics. We coded the content of each prime into seven broad categories: 

(a) achievement, intelligence, or efficacy, (b) common behaviors (i.e., action, inaction, diet, or 

socializing), (c) money, marketing, or finance, (d) morality, God, or prosociality, (e) motivation 

(e.g., priming hedonics motivation, Ramanathan & Menon, 2002), (f) sex, gender, or romantic 

behavior, and (g) stereotypes. For example, a fairness prime was put in the morality category 

because fairness can be viewed as a dimension of moral judgment (Zdaniuk & Bobocel, 2013), 

and a jealousy prime was put in the sex category because the emotion of jealousy is most often 

seen in romantic relationships (Maner et al., 2007).  

            We also coded whether each prime entailed (a) verbal stimuli (e.g., words, statements, 

and writing or reading tasks) or (b) visual images (e.g., pictures and imagination tasks). Verbal 

primes could involve (a) scrambled sentence tasks, (b) anagrams, (c) lexical decision tasks, or (d) 

writing or reading prompts designed to evoke a goal. Visual primes could involve (a) foveal 

presentation, (b) parafoveal presentation, or (c) imagination tasks. When a prime entailed both 

verbal and visual stimuli (e.g., a magazine with both texts and images, a no-smoking sign with 

both the image and the text no smoking), we coded modality based on which aspect was 

dominant. For example, Papies and Hamstra (2010) primed a dieting goal with a poster showing 

a weekly recipe. Although posters were usually considered visual stimuli, this particular prime 

was coded as verbal priming because the verbal information (i.e., the recipe) was more salient 
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than the visual features (i.e., the graphs, the color, etc.). As another example, Boyland et al., 

(2017) primed a dieting goal with a television commercial. Although the commercial included 

both verbal and visual information, we coded it as visual given that the visual modality is more 

dominant for television. 

             The primes were also coded based on their liminality and dosage. Primes could be either 

(a) subliminal (e.g., parafoveal images) or (b) supraliminal (e.g., word completion tasks). The 

proportion of primes was coded by calculating the ratio of prime-related stimuli to total stimuli 

during the priming task. The numbers of each type of stimuli were usually explicitly reported in 

the articles. Hence, if a study reported priming achievement with the words win, bread, chair, 

goal, and window, the proportion of prime stimuli was recorded 0.4 because two of the five 

words (i.e., win and goal) are primes whereas the others are fillers.   

Task characteristics. We coded the nature and social desirability of the behavioral 

measure. Common types included task performance with scoreable answers (e.g., anagrams), 

persistence on a task, reaction time, consumption of food or drink, enacted choices regarding 

products, spending, donations, and volunteering. Social desirability was coded into three 

categories: (a) neutral outcomes (e.g., chocolate consumption; Taylor et al., 2014), (b) socially 

desirable outcomes (e.g., amount of donation; Gasiorowska et al., 2016), or (c) socially 

undesirable outcomes (e.g., cheating behavior; Kleinlogel et al., 2018). 

Other design elements. We also coded for type of control condition, the use of funneled 

debriefing in a study, and presence of a task prior to priming. Common categories of control 

groups included (a) neutral word controls (e.g., neutral words like hat when the prime was win; 

Hart & Albarracín, 2009), (b) nonsense controls (e.g., religion primes through words like God vs. 

nonsense words like gub; Lin et al., 2016), (c) priming unrelated goals (e.g., sexual arousal 
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prime vs. happiness prime; Maner et al., 2007), (d) neutral reading or neutral imagination tasks 

(e.g., thinking about normal daily activities as a control when the experimental priming involved 

thinking about indulgent activities; Salerno et al., 2014), and (e) no-task controls (e.g., 

Dijksterhuis & Van Knippenberg, 1998). We also coded for whether a study included funneled 

debriefing to evaluate participants’ awareness of the true purpose of the experiment. This method 

involves starting with the most abstract questions and then gradually funneling down to more 

specific questions to test participants’ suspicion (e.g., Ciani & Sheldon, 2010). Lastly, we also 

coded for whether the study asked the participants to complete any task prior to the priming task. 

An example of such task could be found in Milyavsky et al. (2012), where the researchers asked 

the participants to do a coloring task prior to the priming task as a pre-test and did the same task 

for a second time after the priming task as the behavioral measurement.  

 Descriptive characteristics. In addition to the methodological factors described above, 

we also recorded descriptive characteristics including (a) year, (b) country, and (c) source type 

(published article, dissertation, working manuscript or unpublished data, etc.), which allowed us 

to determine if a report was published or unpublished.  

Assessment of Study Quality 

            Following NIH’s study quality assessment tools for controlled intervention studies 

(https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools), we assessed the 

overall quality of our included studies with respect to three major factors, including use of 

random assignment, participants’ blindness to the hypotheses and condition assignment, and 

signs of p-hacking (Wicherts et al., 2016). 

            Use of random assignment. Use of random assignment was one of our inclusion criteria. 

Therefore, all included studies involved random assignment. Use of randomization was thus 
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adequate in all included articles.  

            Blindness to the hypotheses and assignment. With regards to whether participants were 

blind to the hypotheses and assignment, 37% of included studies used funneled debriefing at the 

end of the study to evaluate participants’ awareness of the study’s purpose and hypotheses. 

When this procedure is used, any participants aware of the true purpose of the experiments or the 

hypotheses is excluded from data analyses, thus retaining participants blind to the study 

hypotheses. As for studies without funneled debriefing, it was hard to determine whether 

participants remained totally blind to the hypotheses. However, the priming effect is relatively 

subtle effect, especially when the primes were delivered subliminally. Therefore, the chance that 

participants became aware of the hypotheses was relatively low in our included studies.  

            Signs of p-hacking. Conducting research involves a variety of choices in designing a 

study, collecting and analyzing data, and reporting results, and the flexibility and arbitrariness of 

these choices constitute researchers’ degrees of freedom, which can lead to potential p-hacking 

(Simmons et al., 2011; Wicherts et al., 2016). To assess likelihood of p-hacking among the 

included studies, we counted the number of articles that (a) reported pre-registration of the 

studies, (b) included covariates (i.e., control variables) in their analyses, and (c) reported 

excluding participants from analyses. To further investigate the influences of these differences in 

the reported effect sizes, at the suggestion of an anonymous reviewer, we ran exploratory 

moderator analyses for each of these three factors and then conducted our key analyses both 

controlling and not controlling for them.  

Meta-Analytic Strategy 

Calculation of effect sizes and effect size variances. The research team coded eligible 

articles and calculated an effect size from each eligible group comparisons (i.e., one priming 
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group vs. one control group) for each behavioral measure. For example, four effect sizes were 

obtained from Study 3 in Da-Costa (2015) because the study involved two different primes (i.e., 

a performance prime vs. a control prime and a mastery prime vs. a control prime) and two 

dependent measures (i.e., time spent on task and number of attempts on the task). Effect sizes 

were calculated as (M1 – M2)/SDpooled. We recorded a positive effect when the prime produced a 

more prime-consistent response than the control group. Usually, it resulted from MPriming – 

MControl. However, when the prime was expected to reduce a behavior (e.g., morality priming was 

expected to inhibit unethical behavior, Welsh & Ordóñez, 2014), the sign of the effect size was 

reversed. If there was not enough information to calculate effect sizes directly from means and 

standard deviations or proportions (e.g., standard deviations not reported), we derived the effects 

sizes from t tests, F statistics, or confidence intervals. Hedges and Olkin's (1985) factor was 

applied to all effect sizes to correct for small sample bias. We followed the formula in Lipsey 

and Wilson (2001) to calculate the variances for between-subject effects and then weighted the 

effect sizes by their inverse variances using the Metafor package in R. We used random-effects 

models throughout due to the significant heterogeneity observed in the data.   

Weighted mean effect sizes. Weighted mean effect sizes were first estimated following 

Hedges and Olkin’s (1985) methods. However, including all eligible effect sizes from each study 

minimizes data loss but violates the assumption of statistical independence. Specifically, effect 

sizes from the same study likely share contributors of variance (e.g., location of the lab, ambient 

temperature, disposition of the experimenter), and effect sizes from the same sample may have 

even more similarities because they belong to the same participants. Two methods to this 

problem are robust variance estimation (i.e., RVE model, Tanner-Smith et al., 2016) and multi-

level modeling (i.e., MLM model, Assink & Wibbelink, 2016). On the one hand, the RVE model 
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is better at estimating fixed effects (e.g., estimation of mean effect) while accounting for the 

dependency among correlated effect sizes but is limited for dealing with heterogeneity at 

multiple levels. On the other hand, the MLM is better at dealing with effects within a hierarchical 

structure and providing a hypothesis testing tool for heterogeneity parameters but is weaker at 

dealing with dependent effect sizes coming from the same studies (Tanner-Smith et al., 2016). A 

recent method (Pustejovsky & Tipton, 2021), the Correlated and Hierarchical Effects Model 

(CHE), relies on robust variance estimation and combines the strengths of the two models above 

to jointly address correlated effects and a hierarchical structure. Therefore, we relied on the CHE 

model under RVE to obtain the weighted mean effect of priming, but also reported results using 

the traditional CE model under RVE and MLM.  

Inclusion bias analyses. Following recommendations on best practices in inclusion bias 

analyses (McShane et al., 2016; Lin et al., 2018), we examined publication bias and small-study 

bias using multiple methods, including (a) introducing publication status as a moderator, (b) 

introducing publication year as a moderator to test for the decline effect (Pietschnig et al., 2019), 

(c) funnel plots, (d) Egger’s intercept tests, with the modified measure of precision as suggested 

in Pustejovsky and Rodgers (2019) (e) PET-PEESE, (f) sensitivity analyses from Vevea and 

Wood’s (2005) selection models, and (g) sensitivity analyses from Mathur and VanderWeele 

(2020), as explained below. We did not use p-curve and p-uniform methods as they do not 

perform as well as the original Hedges selection method approach in the high-heterogeneity 

settings that characterize meta-analyses in the social and behavioral sciences (McShane et al., 

2016). 

1. One intuitive way to examine publication bias is to test publication status as a moderator 

of effect sizes and determine whether effects sizes retrieved from unpublished reports are 
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lower than those from published reports. If publication bias led to nonsignificant effects 

going to the “file drawer”, then published effects should be significantly stronger than the 

unpublished effects. This comparison gives a quick and intuitive sense of the bias, but 

neither quantifies nor corrects it. 

2. One common phenomenon observed in literatures plagued with publication bias is that 

the effect sizes tend to decrease over time (Pietschnig et al., 2019). As stated in Fanelli et 

al. (2017), small, early and well-cited studies tend to produce inflated effects and those 

published later tend to regress back to an lower estimation if the initial studies were 

indeed overestimating the effect. Therefore, the time trend of effect sizes can also provide 

insights into the biases in a field. However, like analyses of publication status, analyses 

of time trends can neither quantify nor correct the bias.  

3. Funnel plots show the distribution of effect sizes around their mean against their standard 

error. In theory, the observed effect sizes should be a representative sample of an 

underlying normal distribution of possible effect sizes. If this assumption is true, the 

shape of the funnel plot should resemble a funnel such that more precise studies (i.e., 

those with smaller variances) are close to the mean effect size in the middle of the plot 

and less precise studies funnel away from the average effect. However, if publication bias 

has eliminated non-significant and negative effects, the funnel should take an 

asymmetrical shape. When the bias is one-tailed, this asymmetrical shape should show a 

hole on the bottom left quadrant. An example of a biased funnel plot appears in Figure 1 

(Van Aert et al., 2019). When the bias is two-tailed, this asymmetrical shape may show a 

hole on both the bottom left and right quadrants and include effects that are both negative 
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and positive in sign. All in all, however, funnel plots serve only as an exploratory tool 

because they do not provide a quantitative analysis of publication bias.  

4. The Egger et al.'s (1997) regression test provides a quantitative assessment of the 

asymmetry of the effect size distribution by regressing each effect size on its precision. 

The significance of the slope (i.e., the coefficient on the measure of precision) indicates 

the funnel plot asymmetry. However, this method has been criticized for lacking intuitive 

interpretation (Rothstein et al., 2006), inflating Type I error under certain circumstances 

(e.g., when summary estimate is the natural log of odds ratio; Peters et al., 2006), and 

lacking a tool to correct for the bias. To address the inflating Type I error problem, 

Pustejovsky and Rodgers (2019) suggested that one can use a modified measure of 

precision that is not correlated with the effect size. As shown by the simulation reported 

in Pustejovsky and Rodgers (2019), an Egger’s test with the usual measure of precision 

had inflated Type I Error Rate, but the modified measure of precision corrects the 

problem. Therefore, in this aarticle, we report the Egger test results with the modified 

measure of precision. 

5. PET-PEESE is a method to estimate an effect size after ruling out the small-study effect 

(Stanley and Doucouliagos, 2014). PET uses a linear model and re-estimates the effect 

size after controlling for the square root of the variances, whereas PEESE uses a 

curvilinear model and re-estimates the effect size after controlling for the variances. This 

method has been criticized for inflating Type I error when the dataset has large 

heterogeneity (Stanley, 2017). However, it has the advantage that it can be combined 

with multi-level modeling and robust variance estimation. When combined with robust 

variance estimation, it functions similarly as Egger’s Sandwich test (Rodgers & 
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Pustejovsky, 2021), which tests for the effect size distribution asymmetry using the 

robust variance estimation to correct for effect-size dependency.  

6. Selection methods assume that the probability of publication depends on the p-value of 

its effect size, leading to different chances that different p-values will be published and 

therefore included in a meta-analysis (Hedges & Vevea, 1996; Vevea & Woods, 2005). 

As recommended in McShane et al. (2016), selection methods should be used to explore 

the range of estimates, instead of obtaining a single estimate. The Vevea and Wood’s 

sensitivity analyses allow researchers to estimate the lower boundary of the effect by 

calculating an adjusted effect size assuming moderate or severe selection biases of 

different shapes. A two-tailed selection bias assumes that studies are being placed in the 

file drawer if they produce neither a significantly negative effect nor a significantly 

positive effect, whereas a one-tailed selection bias assumes that studies are being placed 

in the file drawer if they fail to produce a significant positive effect. These methods 

perform consistently the best with the high heterogeneity that characterizes the behavioral 

sciences (McShane et al., 2016). However, these methods do not account for the 

statistical dependence among effect sizes. An alternative sensitivity analysis, which was 

recently proposed by Mathur and VanderWeele (2020), provides adjusted effect sizes 

assuming different levels of bias severity, or η, defined as the number of times an 

affirmative (vs. a nonaffirmative) study is likely to be published. This method also 

estimates the minimum η needed to nullify an observed effect. In this article, we applied 

and reported results using both of these new methods.  

Moderator Analyses. The best methods for moderator analyses when studies generate 

multiple effect sizes are robust variance estimation and multi-level modeling. As mentioned 
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above, multi-level modeling provides a better tool to assess effects within a hierarchical structure 

and estimate heterogeneity at each level, but it does not model the dependence between 

correlated effects sizes coming from the same source (i.e., the same sample, the same study from 

the same lab). In contrast, RVE models dependence among correlated effects but is limited when 

dealing with heterogeneity at multiple levels of hierarchical data. Moreover, RVE has low power 

for moderators with uneven distributions (e.g., having 500 cases in one level but only 10 cases in 

another level; Tanner-Smith et al., 2016). As shall be seen, although we do have correlated 

effects coming from the same sample or study, that circumstance is rare. We include a total of 

853 effect sizes, coming from 359 studies and 526 samples, indicating that most studies contain 

only 1 or 2 samples, and most samples only contain 1 or 2 effect sizes. Additionally, the 

distribution of our key moderators (i.e., goal value, goal expectancy, and opportunity for 

satisfaction) is highly uneven. Therefore, as preregistered, the dominant hierarchical structure of 

data and the uneven distribution of key moderators led us to use multi-level modeling (Assink & 

Wibbelink, 2016), instead of RVE, for all our moderator analyses. In these moderator analyses, 

we nested effect sizes (the level one variable) within the sample from which they were obtained 

(the level two variable), which were themselves nested within the study from which they came 

(the level three variable), thus allowing a random intercept for each study, each sample, and each 

effect. Moderators were each introduced as dummy coded variables, and the significance of the 

regression coefficient of each dummy coded level was used to determine what levels of the 

moderators were influential. When testing interaction terms, we used model comparison to test 

whether the model fit was significantly better with or without the interaction term.  

For exploratory moderator analyses, each moderator was entered into the regression 

analyses as a single predictor. For theoretical moderator analyses, we also wanted to control for 
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effects from descriptive and methodological factors. We thus included all descriptive and 

methodological factors as covariates in all theoretical moderator analyses4. 

Transparency and Openness 

This manuscript has carefully followed the Transparency and Openness Promotion (TOP) 

guidelines. Our efforts include but are not limited to (a) citing all data, program code, and 

methods in the text and the reference list, (b) sharing the data on which conclusions are based on 

OSF, (c) sharing the R codes needed to reproduce analysis results on OSF, (d) sharing the 

relevant research materials (e.g., original coding sheet) on OSF, (e) carefully following the 

MARS reporting standard, (f) preregistering the study design and the main hypotheses on OSF, 

and (g) preregistering the analysis plan on OSF. The preregistered protocol of the current 

research can be found at: https://osf.io/e2z6u. All replication materials, including the datafiles, 

the analyses syntax (in R), and the coding sheets can be found at https://osf.io/vhbgf/.  

Results 

Descriptive Statistics 

A summary of the descriptive statistics appears in Table 2. As can be seen, reports ranged 

in date from 1983 to 2020 and came from published and unpublished sources. Most included 

reports were journal articles (77%) published in the United States (54%) around 2011. Other 

reports were from a wide range of countries, such as Canada, Netherlands, German, Italy, 

England, France, China, and Japan, each covering less than 10% of the total reports. Among all 

effect sizes, 501 effects (59%) involved priming of behavioral concepts, whereas 352 (41%) 

involved priming of nonbehavioral concepts. Most included studies did not involve a 

manipulation of goal value (90%), a manipulation of goal expectancy (91%), or a filler task 

between priming task and measured behavior (82%). Therefore, the asymmetry in these 

https://osf.io/e2z6u
https://osf.io/vhbgf/
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moderators deemed RVE inadequate for moderator analyses. In terms of content, 28% primed 

achievement, intelligence, or efficacy; 25% primed common behaviors; 8% primed concepts 

relevant to money, marketing, or finance; 14% primed morality, God, or prosociality; 7% primed 

motivation; 5% primed sex, gender, or romantic behavior; and 13% primed stereotypes. 

Moreover, 76% studies presented the priming stimuli verbally, 83% used supraliminal priming, 

27% concerned a socially desirable behavior, 4% concerned a socially undesirable behavior, 

36% examined a performance-type of behavioral outcome, 56% compared the priming condition 

with a neutral word control, 37% performed a funneled debriefing as an awareness check, and 

30% had a task prior to the priming task. On average, 84% of the words or trials of the priming 

tasks were primes as opposed to fillers. Among the 230 included reports, 3 reported pre-

registration of their studies, 69 included covariates in their analyses, and 38 reported excluding 

participants from analyses. 

Overall Average Effect Size 

            We included 230 reports containing 867 effect sizes (see Figure 2 for a PRISMA style 

flow chart). Following Weingarten et al. (2016), we removed outliers (k = 14) of d above 

absolute 2.5 from all analyses, in addition to reporting the average effect size including those 

outliers as a sensitivity analysis. Due to significant heterogeneity, Q (df  = 852) = 3046.70, p < 

.001, we used random-effect models in all analyses. As shown in Table 3, across analyses that 

used different statistical models to deal with the dependence stemming from the inclusion of 

multiple effect sizes from the same study or from the same sample (i.e., CHE under RVE, CE 

under RVE, or MLM), results indicated a moderate effect size with substantial heterogeneity. 

Thus, these results clearly suggest the presence of a moderately-sized priming effect with 
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substantial variability across studies and contexts, but still present across different 

methodological procedures and in analyses with or without outliers. 

Effects of Priming Behavioral and Nonbehavioral Concepts 

An important goal of this meta-analysis was to compare the behavioral effect of priming 

behavioral versus nonbehavioral concepts. Hence, we first ran a multi-level meta-regression of 

predicting the priming effect size on whether the study primed a behavioral or nonbehavioral 

concept. Our results revealed no difference (B = 0.03, SE = 0.04, p = .44) between the effects of 

priming nonbehavioral concepts (d = 0.396, 95% CI = [0.327, 0.465], k = 352) and the effects of 

priming behavioral concepts (d = 0.369, 95% CI = [0.324, 0.414], k = 501) on behavior. This 

initial result provides a hint that the processes involved in the two types of priming are largely 

overlapping. 

Inclusion Bias Analyses 

 To gauge inclusion bias, we first analyzed all effects and then conducted separate 

analyses for priming behavioral and nonbehavioral concepts. Tables 4 and 5 summarize the 

publication, time, and inclusion bias analyses. 

Analyses of All Effects 

Publication status as a moderator. We first ran a multi-level regression of our effect 

size with publication status as the predictor to determine if published and unpublished reports 

differed from each other. As shown in Table 4, published reports had significantly larger effect 

sizes than unpublished ones (Qb   = 6.65, p < .01), suggesting publication bias. However, as can 

be seen, the priming effect was still significant among unpublished reports. 

Testing for the decline effect. We also regressed effect sizes on publication year using a 

multi-level regression to assess the trend over time. The results showed a trajectory of small but 



PRIMING BEHAVIOR                                                                                                                 38 

 

significant decrease in reported priming effects over the years (B = -0.007, SE = 0.003, p < .05). 

To further understand this decline effect, we then obtained the average effect size for each 

decade. Studies done between 1983 and 1992 reported an average effect size of d = 0.54, 95% CI 

= (0.25, 0.83), k = 14. Studies done between 1993 and 2002 reported an average effect size of d 

= 0.40, 95% CI = (0.28, 0.52), k = 101. Studies done between 2003 and 2012 reported an average 

effect size of d = 0.39, 95% CI = (0.32, 0.47), k = 435. Studies done between 2013 and 2020 

reported an average effect size of d = 0.35, 95% CI = (0.29, 0.41), k = 303. These analyses 

showed that the mean effect size steadily decreased but remained significant over the decades. 

The presence of such a decline effect can evidence an inflated initial set of effects and is 

common in many literatures. However, the decline effect is not without ambiguity, as it could 

also reflect that populations have become aware of the existence of priming effects and engage in 

attempts to behave in an unbiased fashion.  

Funnel plot5. We visually inspected the funnel plot of the effect sizes against their 

standard error, which appears in Figure 3. As explained previously, if the distribution of effect 

sizes were unbiased, the plot should resemble a funnel, with studies with greater errors (assessed 

as smaller sample sizes) displaying greater variability on both sides of the mean effect (Sterne et 

al., 2006). As shown in Figure 3, the funnel plot seemed mostly symmetrical (compare with 

Figure 1) to the naked eye. However, statistical methods are of course more appropriate ways of 

determining bias. 

Egger’s regression. As explained previously, merely inspecting funnel plots leads to an 

imperfect assessment of bias. Hence, we ran Egger’s test of asymmetry (Egger et al., 1997). 

Following suggestions from Pustejovsky and Rodgers (2019), we ran the Egger’s test with the 
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modified measure of precision. The coefficient of precision was 1.76 (SE = 0.37, p < .001), 

which suggested significant asymmetry in the distribution of effect sizes. 

PET-PEESE. We next applied the PET-PEESE method (Stanley and Doucouliagos, 

2014) to adjust the effect size estimate by removing the small-study effect. We followed the 

guidelines provided by Stanley (2017) to first apply PET. PET was significant (B = 1.61, SE= 

0.22, p < .001), suggesting a bias caused by small studies reporting large effects. After 

adjustment, the effect was no longer significant (d = - 0.016, p > .05, 95% CI = [-0.141, 0.109], k 

= 853, I2 = 59.4%). Considering the poor performance of PET under circumstances of high 

unexplained heterogeneity, we still performed PEESE. PEESE was significant as well (B = 2.79, 

SE= 0.40, p < .001), also suggesting a bias caused by small studies reporting large effects. 

Because PEESE analyses combined with robust variance estimation function similarly as the 

Egger’s Sandwich test (Rodgers & Pustejovsky, 2021), the significance of the variance term in 

the PEESE analysis also suggested asymmetry in the distribution of effect sizes after considering 

the dependencies among effects. After controlling for this bias, the average effect size was 

adjusted down to 0.196 (p < .001, 95% CI = [0.125, 0.267], k = 853, I2 = 59.3%) but remained 

statistically significant. Our PET-PEESE analyses showed evidence of small-sample bias and a 

possibility that there is not a non-zero true effect, but the evidence is inconclusive given the 

many criticisms of PET-PEESE (Stanley, 2017). These results need to be paired with results 

from other publication bias analyses, as we do presently.  

Sensitivity analyses. Last, we applied two different sensitivity analyses to obtain a bias-

corrected estimate of our effect size. We first applied Vevea and Wood’s (2005) selection 

methods, which have been deemed best at estimating different types and magnitudes of bias and 

are most resilient to heterogeneity (McShane et al., 2016). As explained before, a two-tailed 
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selection bias assumes that studies go to the file drawer if they produce neither a significantly 

negative effect nor a significantly positive effect, whereas a one-tailed selection bias assumes 

that studies go to the file drawer if they fail to produce a significant positive effect. Because, as 

shown in Figure 3, the effects in our dataset go from negative to positive, assuming a two-tailed 

selection bias was more appropriate (Vevea & Wood, 2005). As shown in Table 4, even when 

assuming a severe two-tailed selection bias (see Table 1 in Vevea & Wood, 2005), the adjusted 

effect dropped to only 0.28, which was still a small-to-medium effect and remained statistically 

significant. We also report adjusted effects assuming one-tailed selection bias in Table 4 (i.e., d = 

0.06, p > .05), for interested readers, though we believe that two-tailed bias assumption was 

more appropriate with our dataset, as explained above. We then applied Mathur and 

VanderWeele's (2020) sensitivity analyses, which has the advantage of being able to deal with 

dependent effects. We clustered our effects by the study from which they came and found that 

the priming effect could not be explained away (i.e., to adjust the effect estimate to be non-

significant) even assuming the most severe magnitude of bias. As shown in Table 5, even 

considering an extreme level of biases (i.e., η = 10000), the adjusted priming effect remained 

statistically significant. Similarly, we reported results assuming a one-tailed bias in 

supplementary table 1. Even assuming a severe one-tailed bias, the adjusted effect was still 

significant. Considering that Mathur and VanderWeele's (2020) sensitivity analyses were more 

appropriate than Vevea and Wood’s (2005) ones given its ability to model dependency among 

correlated effects, our analyses thus showed that the priming effect was robust even to the most 

severe suppositions of bias.  
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Analyses of Bias Separating the Effects of Behavioral and Nonbehavioral Primes6 

We also aimed to examine the inclusion bias separately for the effects of priming 

behavioral and nonbehavioral concepts. Therefore, we plotted the funnel plot for each dataset 

(shown in Figure 4) and reran the above analyses within each dataset. As shown in Table 4, 

publication status was a significant predictor for the effect of priming behavioral concepts, and a 

significant downward trend over year was seen in nonbehavioral priming, providing some 

evidence of publication bias in each case. The slope in Egger’s regression (with the modified 

measure of precision), PET, and PEESE were each significant in both datasets, and the 

adjustments of PET-PEESE, Vevea and Wood’s methods, and Mathur and VanderWeele's 

methods were similar across behavioral and nonbehavioral primes. Altogether, these analyses 

confirmed some level of inclusion bias in both behavioral and nonbehavioral priming 

experiments but suggested a robust and significant priming effect across the board. 

                                                             Moderator Analyses  

Exploratory Moderator Analyses 

We examined whether characteristics of the primes and the tasks moderated the effect of 

priming to better understand the boundary conditions. Exploratory moderators were tested 

through simple multi-level meta-regressions. The results appear in Table 6 and show that only 

social desirability was a significant moderator7. As shown, the priming effect was stronger when 

the behavior was either socially desirable or undesirable. Similar to the results from Weingarten 

et al. (2016), study location, dosage of primes, liminality, prime content, control type, dependent 

measure type, task prior to priming, and presence of funneled debriefing did not emerge as 

significant moderators of the priming effect.  
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To examine the influences of potential p-hacking procedures on the effect size, we also 

tested whether the effect size was moderated by pre-registration status, inclusion of covariates, 

and exclusion of participants during data analyses. These results appear in Table 7. As shown, 

relative to non-preregistered studies, pre-registered research reported significantly smaller 

effects, which were null though variable, but inclusion of covariates and exclusion of participants 

did not inflate the effect size. The results concerning covariates and participant exclusion suggest 

that the observed priming effect could not be explained solely by these certain aspects of 

researchers’ degrees of freedom. The null effect found among pre-registered studies was 

consistent with the findings from Lodder et al., (2019) but, given its small k, was not sufficient 

evidence to invalidate the priming effects. However, we later included these covariates in 

supplementary models of our theoretical moderators. 

Theoretical Moderator Analyses 

            One major objective of the current meta-analysis was to test the mechanisms of priming 

behavioral and nonbehavioral concepts. Although our initial analysis found that the two were 

similar in strength, we wanted to examine the possibility of a behavior-perception link and goal 

mediation for both behavioral and nonbehavioral concepts. Therefore, using model comparison 

techniques, we then examined whether goal value, goal expectancy, and delay / opportunity for 

satisfaction affected each type of priming differently (i.e., an interaction effect) by testing 

whether inclusion of each of these interaction term significantly improved model fit. For 

example, when testing the significance of the interaction term between goal value and prime 

type, we compared (a) the model that only includes goal value, prime type, along with all the 

exploratory moderators as control (see the notes under Table 8) with (b) the above model plus 

the interaction term between goal value and prime type. If the full model had significantly better 
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model fit, then we concluded on a significant interaction effect between goal value and prime 

type, which would lead us to run a no-intercept model with mean-centered control variables to 

obtain estimates of average effect size for each group, to better understand the interaction effect.   

            Goal Value. If behavioral primes stimulated greater goal activation involvement whereas 

nonbehavioral primes operated through the behavior-perception link, we may see an interaction 

between priming type and goal value, such that goal value may moderate the effect of priming of 

behavioral concepts more than that of priming of nonbehavioral concepts. Accordingly, our 

analyses found a significant interaction between goal value and prime type χ2 difference (2) = 

8.12, p = 0.02. As shown by the average effect sizes in Table 8, the priming effect was weaker 

when the goal value was lower than when it was not manipulated or when it was manipulated to 

be higher. However, goal value had no effect whatsoever when nonbehavioral concepts were 

primed. We also ran the above analyses additionally controlling for pre-registration status, 

inclusion of covariates, and exclusion of participants during data analyses. After introducing 

those controls, the interaction term between goal value and prime type was still significant, χ2 

difference (2) = 8.90, p = 0.01. As shown in Table 9, the pattern of the estimated mean effect 

sizes was also similar.  

            Goal Expectancy. Similar to goal value, if the effect of priming behavioral concepts 

operated through goal activation and the effect of priming nonbehavioral concepts operated 

through the behavior-perception link, priming type and goal expectancy could interact. However, 

we did not find a significant interaction between goal expectancy and prime type, χ2 difference 

(2) = 2.53, p = 0.28.  

            Satisfaction Opportunity. If the effect of priming behavioral concepts operated through 

goal activation and the effect of priming nonbehavioral concepts operated through the behavior-
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perception link, priming type and satisfaction opportunity could interact, such that an opportunity 

for satisfaction may decrease the effect of priming behavioral concepts but not nonbehavioral 

ones. However, we did not find a significant interaction between delay / opportunity for 

satisfaction and prime type, χ2 difference (2) = 1.13, p = 0.57.  

Discussion 

Overview of Findings 

            Despite a controversy that has now spanned several decades, the existence and 

authenticity of the priming effect has been supported by several recent meta-analyses of the 

behavioral effects of priming (e.g., Chen et al., 2020; Weingarten et al., 2016). Although each of 

these meta-analyses made significant contributions to the field, each of them has had limitations 

based on their inclusion criteria, methodological features, and objectives. Our meta-analysis 

stands as the most comprehensive review of priming of behavioral outcomes, including 867 

effect sizes stemming from 230 reports. Our study is also the first to distinguish and 

systematically examine the mechanisms of priming behavioral or nonbehavioral concepts, in a 

meta-analysis or in the literature more generally. Moreover, our study made extensive 

methodological innovations that neither Chen et al (2020) or Weingarten et al. (2016) 

implemented. Specifically, we used Stanley and Doucouliagos’ (2014) PET-PEESE and the new 

sensitivity analyses from Mathur and VanderWeele (2020) to gauge inclusion bias, as well as the 

novel Correlated and Hierarchical Effects Model under robust variance estimation (Pustejovsky 

& Tipton, 2021) to deal with effect size dependence. 

            Our analyses revealed a moderate priming effect on overall behavior: d = 0.419, I2 = 

63.6% (see Table 3). These results showed that the priming effect was overall robust, and that 

most of the variance in the observed effects is explained by heterogeneity between studies, which 
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may be random or due to unaccounted factors such as study context. Our publication analyses 

showed some degree of bias, but Mathur and VanderWeele's (2020) sensitivity analyses, Vevea 

and Wood’s (2005) sensitivity analyses (assuming two-tailed selection biases), and Stanley and 

Doucouliagos’ (2014) PEESE analyses revealed significant priming effects even after small-

study bias was considered (see Table 4). Moreover, the significant priming effect was present for 

both behavioral and nonbehavioral concepts and controlling for bias did not remove the effect in 

either case. Our analyses also showed that priming effects were present even in unpublished 

reports. All these findings thus add to the evidence base of the effects of priming on overt 

behaviors. 

Controversies and skepticism about whether the priming effect on behavior is real have 

now existed for several decades. Our meta-analysis, which compiles the largest number of 

priming studies to date, provides solid evidence that the priming effect is a real psychological 

phenomenon that remains robust when using the most advanced bias detection methods. Our 

inclusion/publication bias analyses, which use cutting-edge techniques (e.g., Mathur & 

VanderWeele, 2020; Pustejovsky & Rodgers, 2019; Stanley and Doucouliagos, 2014), showed 

that the effect remained significant after considering different types of biases or even assuming 

the most severe type of publication bias, suggesting that priming effect is not a bubble created 

solely by publication bias. We also looked for potentially questionable research practices (e.g., 

excluding data and adding covariates) but found little evidence that these practices impact the 

reported effect sizes, further adding to the robustness of the priming effect. It is noteworthy, 

nonetheless, that researchers may not always transparently report their questionable research 

practices, and more p-hacking strategies, such as selective reporting of dependent variables or 

having multiple treatment conditions, may come into play. Thus, more work is needed to 
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examine the role of a wider range of questionable research practices on the priming effect and all 

other phenomena in psychology and beyond, taking into consideration the reporting 

transparency.  

One finding that is worth attention, however, is that the priming effect was no longer 

significant among pre-registered reports (d = 0.02), which is consistent with Lodder et al.'s 

(2019) findings (d = 0.01). However, these results are from very limited number of effect sizes (k 

= 13) and are therefore not decisive, if informative at all. Pre-registration is a relatively novel 

procedure in psychology and most of the included priming studies were conducted before this 

practice was popularized. Also, most of the pre-registered studies in our meta-analysis are 

replication studies. As noted by Bryan, Yeager, and O’Brien (2019), replication researchers also 

have degrees of freedom in deciding how they want to replicate the original studies. Such 

degrees of freedom can make it easy to come up with false-negative replication results, and such 

failures to replicate have been argued to be more easily published than successful replications, 

creating a reverse publication bias that favors null effects among replication studies (Kirkegaard, 

2020; Neuroskeptic, 2012). The bottom line is that several replication failures by themselves are 

not necessarily indications that the effect is not “real.” The replication failures may be due to 

differences in the methods, the spatial and historic context, the sample, and replication degrees of 

freedom, the impact of which needs to be addressed through future meta-analysis and well-

powered registered experiments.  

            Besides synthesizing the research on behavioral priming, another important goal of the 

current meta-analysis was to compare the effectiveness of behavioral and nonbehavioral primes. 

Although many believe that priming effects could be stronger when the priming task provides 

clear and specific behavioral guidance, our meta-analysis did not show a significant difference 
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between behavioral and nonbehavioral primes. One possibility is that, as suggested by Devine’s 

(1989) logic, behaviors can be automatically primed in response to both behavioral and 

nonbehavioral concept. The perception-behavior effect thus appears to dominate, except for 

evidence of greater behavioral control when the value of a behavior is lowered.  

Another important contribution of our research was to test goal activation versus the 

behavior-perception link as the mechanisms involved in priming behavioral and nonbehavioral 

primes. Habit researchers (e.g., Wendy Wood; Wood & Rünger, 2016) and goal researchers 

(e.g., Henk Aarts; Aarts et al., 2007) have debated whether behavioral priming needs goal 

activation to occur, and our analyses speak directly to that debate. Even though behavioral and 

nonbehavioral concepts were equally effective, the effect of priming behavioral concepts 

decreased drastically when goal value was manipulated downwards. Thus, even though 

heightening value and other markers of goal mediation had no effect, it appears that removing 

value acts like a disincentive that motivate individuals to control their behavior. These findings 

were consistent with Macrae and Johnston’s (1998) work, which showed that behavioral priming 

effects can be eliminated when inhibitory cues are present in the environment, and Bargh and 

Hassin’s (2022) reports that conflict with current goals can act as a disincentive and limit 

behavioral priming effects.  

            Lastly, our exploratory moderator analyses indicated that priming effects were stronger 

when the behavior was socially desirable or socially undesirable than when it was neutral. The 

behavioral tasks included in lab studies are eminently social and are thus influenced by social 

norms. We might either follow the norms (Cialdini et al., 1990) or oppose the norms (i.e., 

reactance; Brehm, 1966), but in either case, the normative component in socially desirable or 

undesirable (vs. neutral) outcomes elicit stronger behavioral responses. These findings suggest 
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that most primes influence behavior through associative (e.g., direct perception-behavior link), 

rather than propositional (i.e., based on logic, e.g., conscious goals) processes, thus ignoring the 

logic of negation (Gawronski & Strack, 2004). For example, ‘no smoking’ signs were found to 

prime and ironically increase smoking (Earp et al., 2013).  

Furthermore, our analyses of the content of primes showed that the priming effect was 

robust across a variety of contents, which dovetails well with findings from prior meta-analyses. 

For example, we found a d of 0.41 for money, marketing, or finance primes, which was 

comparable to the d of 0.31 in Lodder et al. (2019). We found a d of 0.42 for morality, God, or 

prosociality priming, which was comparable to the d of 0.40 in Shariff et al. (2016). We found a 

d of 0.41 for behavioral priming, which was comparable to the d of 0.40 in Weingarten et al. 

(2016). Finally, we found a d of 0.30 for achievement priming, which was not too far off from 

the d of 0.44 in Chen et al. (2020).  

            Altogether, our analyses provided strong support for the existence of a priming effect by 

showing its robustness across different contents and contexts and when adjusted by different 

methods, which assumed different types and severity of biases. Moreover, we partially replicated 

Weingarten et al.'s (2016) findings in the case of behavioral priming, finding effects that could 

be suppressed when value was lowered. Finally, we identified social desirability as a possible 

moderator of the priming effect. These findings increase our understanding of the boundary 

conditions of the behavioral priming effect and provide important contexts for future studies and 

replications. 

Limitations and Future Directions 

            Despite the comprehensiveness and novelty of the current meta-analysis, there are 

limitations to consider. First, because our meta-analysis included a comprehensive list of priming 
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types and behavioral outcomes, our dataset had high heterogeneity. According to Stanley (2017), 

high heterogeneity within the dataset might lower the accuracy of some statistical methods, such 

as the PET-PEESE adjustments, by inflating its false alarm ratio. Therefore, although the 

adjusted effect by PET was no longer significant, this finding should be interpreted with caution 

because PET might have overly adjusted the effect due to high heterogeneity (Stanley, 2017). It 

was reassuring though, to see that the adjusted effect given by PEESE, remained significant even 

though it might have been over-adjusted. Future studies and meta-analyses should continue to 

understand the heterogeneity of the priming effect and implement new inclusion bias methods 

appropriate for the distribution of our effects. 

            Related to the previous limitation, due to the high heterogeneity of the current dataset, we 

were unable to run network meta-analysis. Therefore, we could not directly compare the 

effectiveness of behavioral and nonbehavioral primes with each other. Instead, we could only 

compare the effectiveness of the two types of priming with respect to a control condition. Thus, 

the findings regard to the relative effectiveness of behavioral and nonbehavioral primes should 

be interpreted in relation to a control comparison. Future experiments, however, may directly 

compare the effectiveness of behavioral and nonbehavioral primes and thus reexamine our 

conclusions.  

            It is also noteworthy that meta-analysis is a correlational method, particularly when it 

comes to moderator analyses. Therefore, all the findings and conclusions made in this meta-

analysis are correlational and do not demonstrate cause-effect relations. To better test the effects 

of priming behavioral and nonbehavioral concepts, or the effects of goal value, goal expectancy, 

and satisfaction opportunity, large-scale, pre-registered experimental studies need to be 
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conducted. Ideally, one could experimentally manipulate the prime to be a nonbehavioral or 

behavioral concept and test the effect of each of the moderators discussed in our article. 

Closing Remarks 

            The field of priming research has gradually shifted its attention from the debate over the 

existence of priming effect to more refined questions, such as the underlying mechanism behind 

each type of priming. In this second era of the field, our article may serve a transitional function, 

to take stock and to raise novel questions for future research. Our synthesis revealed a moderate 

effect of the incidental priming of behavioral and nonbehavioral concepts on behavioral 

outcomes, which remained significant after controlling for selection bias and methodological 

factors. Moreover, our synthesis showed a small difference between using behavioral and 

nonbehavioral primes, such that the effect of behavioral primes can be suppressed more than the 

effect of nonbehavioral ones. This goal mediation, however, appears against that suggests mere 

activation of associations as responsible for the effects of all concepts on behavior. We hope that 

our findings will reassure the field of the robustness of this long-debated psychological 

phenomenon, provide guidance in the selection of priming methods for future studies, and 

inspire new research on the important impact of concept accessibility on human behavior. 

  



PRIMING BEHAVIOR                                                                                                                 51 

 

                                                                   References 

*References marked with an asterisk indicate studies included in the meta-analysis. 

*Aarons, G. (1996). Does Activation of Alcohol Expectancies Mediate Drinking. [Unpublished]. 

*Aarts, H., Chartrand, T. L., Custers, R., Danner, U., Dik, G., Jefferis, V. E., & Cheng, C. M. 

(2005). Social stereotypes and automatic goal pursuit. Social Cognition. 

https://doi.org/10.1521/soco.2005.23.6.465 

Aarts, H., Custers, R., & Holland, R. W. (2007). The nonconscious cessation of goal pursuit: 

When goals and negative affect are coactivated. Journal of Personality and Social 

Psychology. https://doi.org/10.1037/0022-3514.92.2.165 

*Aarts, H., & Dijksterhuis, A. (2003). The Silence of the Library: Environment, Situational 

Norm, and Social Behavior. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.84.1.18 

*Aarts, H., Gollwitzer, P. M., & Hassin, R. R. (2004). Goal contagion: Perceiving is for 

pursuing. Journal of Personality and Social Psychology. https://doi.org/10.1037/0022-

3514.87.1.23 

Aizen, I., Fishbein, M., Lohmann, S., & Albarracín, D. (2019). The influence of attitudes on 

behaviors. Albarracín, D., & Johnson, B.T. (Eds.). Handbook of Attitudes: Basic Principles, 

Second Edition. (Vol. 1). Routledge. 

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior (Vol. 

278). https://doi.org/Z 

*Al-Ubaydli, O., Houser, D., Nye, J., Paganelli, M. P., & Pan, X. S. (2013). The Causal Effect of 

Market Priming on Trust: An Experimental Investigation Using Randomized Control. PLoS 

ONE. https://doi.org/10.1371/journal.pone.0055968 



PRIMING BEHAVIOR                                                                                                                 52 

 

Albarracín, D. (2020). Action and inaction in a social world: Predicting and changing attitudes 

and behaviors. Cambridge University Press. 

Albarracín, D., Cuijpers, P., Eastwick, P. W. P. W., Johnson, B. T. B. T., Roisman, G. I. G. I., 

Sinatra, G. M. G. M., Verhaeghen, P., Albarracín, D., Cuijpers, P., Eastwick, P. W. P. W., 

Johnson, B. T. B. T., Roisman, G. I. G. I., Sinatra, G. M. G. M., & Verhaeghen, P. (2018). 

Editorial. Psychological Bulletin, 144(3), 223–226. https://doi.org/10.1037/bul0000147 

*Albarracín, D., & Hart, W. (2011). Positive Mood + Action = Negative Mood + Inaction: 

Effects of General Action and Inaction Concepts on Decisions and Performance as a 

Function of Affect. Emotion, 11(4), 951–957. https://doi.org/10.1037/a0024130 

*Albarracín, D., Wang, W., & Leeper, J. (2009). Immediate increase in food intake following 

exercise messages. Obesity, 17(7), 1451–1452. https://doi.org/10.1038/oby.2009.16 

*Albarracín, D., Handley, I. M., (2011). The time for doing is not the time for change: Effects of 

general action and inaction goals on attitude retrieval and attitude change. Journal of 

Personality and Social Psychology, 100(6), 983–998. https://doi.org/10.1037/a0023245 

Albarracín, D., Noguchi, K., & Fischler, I. (2011). The Syntax of Defection and Cooperation: 

The Effects of the Implicit Sentences Nice Act Versus Act Nice on Behavior Change. 

Social Psychological and Personality Science, 2(3), 298–305. 

https://doi.org/10.1177/1948550610389823 

*Albarracín, D., Handley, I. M., Noguchi, K., McCulloch, K. C., Li, H., Leeper, J., Brown, R. 

D., Earl, A., & Hart, W. P. (2008). Increasing and Decreasing Motor and Cognitive Output: 

A Model of General Action and Inaction Goals. Journal of Personality and Social 

Psychology, 95(3), 510–523. https://doi.org/10.1037/a0012833 

*Aldrovandi, S., Kusev, P., Hill, T., & Vlaev, I. (2019). From gloom to doom: Financial loss and 



PRIMING BEHAVIOR                                                                                                                 53 

 

negative affect prime risk averse preferences. Current Psychology. 

https://doi.org/10.1007/s12144-019-00507-3 

Anderson, J. R. (1982). Acquisition of cognitive skill. Psychological Review. 

https://doi.org/10.1037/0033-295X.89.4.369 

Andrew (2016). At this point, even Tom Cruise is skeptical about claims of social priming. 

(Click to find out why). Statistical Modeling, Causal Inference, and Social Science. 

https://statmodeling.stat.columbia.edu/2016/03/03/at-this-point-im-primed-to-be-skeptical-

abou. 

*Ask, K., Granhag, P. A., & Rebelius, A. (2011). Investigators under influence: How social 

norms activate goal-directed processing of criminal evidence. Applied Cognitive 

Psychology. https://doi.org/10.1002/acp.1724 

Assink, M., & Wibbelink, C. J. M. (2016). Fitting three-level meta-analytic models in R: A step-

by-step tutorial. The Quantitative Methods for Psychology. 

https://doi.org/10.20982/tqmp.12.3.p154 

Bakker, M., van Dijk, A., & Wicherts, J. M. (2012). The Rules of the Game Called 

Psychological Science. Perspectives on Psychological Science. 

https://doi.org/10.1177/1745691612459060 

*Bar-Anan, Y., Wilson, T. D., & Hassin, R. R. (2010). Inaccurate self-knowledge formation as a 

result of automatic behavior. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/j.jesp.2010.07.007 

Bargh, J. A. (1994). The Four Horsemen of Automaticity: Awareness, Efficiency, Intention, and 

Control in Social Cognition. In Handbook of Social Cognition. 

Bargh, J. A., & Gollwitzer, P. M. (1994). Environmental control of goal-directed action: 



PRIMING BEHAVIOR                                                                                                                 54 

 

automatic and strategic contingencies between situations and behavior. In Nebraska 

Symposium on Motivation. Nebraska Symposium on Motivation. 

Bargh, J. A, & Chartrand, T. L. (1999). The unbearable automaticity of being. American 

Psyhologists, 54(7), 462–479. https://doi.org/10.1037/0003-066X.54.7.462 

*Bargh, J. A., Chen, M., & Burrows, L. (1996). Automaticity of social behavior: Direct effects 

of trait construct and stereotype activation on action. Journal of Personality and Social 

Psychology, 71(2), 230–244. https://doi.org/10.1037/0022-3514.71.2.230 

*Bargh, J. A., Lee-Chai, A., Barndollar, K., Gollwitzer, P. M., & Trötschel, R. (2001). The 

automated will: Nonconscious activation and pursuit of behavioral goals. Journal of 

Personality and Social Psychology. https://doi.org/10.1037/0022-3514.81.6.1014 

Bargh, J. A., Lombardi, W. J., & Higgins, E. T. (1988). Automaticity of Chronically Accessible 

Constructs in Person × Situation Effects on Person Perception: It’s Just a Matter of Time. 

Journal of Personality and Social Psychology. https://doi.org/10.1037/0022-3514.55.4.599 

Bargh, J. A., & Pietromonaco, P. (1982). Automatic information processing and social 

perception: The influence of trait information presented outside of conscious awareness on 

impression formation. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.43.3.437 

*Bayer, U. C., Achtziger, A., Gollwitzer, P. M., & Moskowitz, G. B. (2009). Responding to 

subliminal cues: Do if-then plans facilitate action preparation and initiation without 

conscious intent? Social Cognition. https://doi.org/10.1521/soco.2009.27.2.183 

*Becker, D., Jostmann, N. B., Wiers, R. W., & Holland, R. W. (2015). Approach avoidance 

training in the eating domain: Testing the effectiveness across three single session studies. 

Appetite. https://doi.org/10.1016/j.appet.2014.11.017 



PRIMING BEHAVIOR                                                                                                                 55 

 

*Berniūnas, R., Dranseika, V., & Tserendamba, D. (2020). Between Karma and Buddha: 

Prosocial Behavior among Mongolians in an Anonymous Economic Game. International 

Journal for the Psychology of Religion. https://doi.org/10.1080/10508619.2019.1696497 

Bertrams, A., Baumeister, R. F., Englert, C., & Furley, P. (2015). Ego Depletion in Color 

Priming Research: Self-Control Strength Moderates the Detrimental Effect of Red on 

Cognitive Test Performance. Personality and Social Psychology Bulletin. 

https://doi.org/10.1177/0146167214564968 

*Bipp, T., & Kleingeld, A. (2018). Subconscious performance goals: Investigating the 

moderating effect of negative goal-discrepancy feedback. Human Performance. 

https://doi.org/10.1080/08959285.2018.1531866 

*Bipp, T., Kleingeld, A., van Mierlo, H., & Kunde, W. (2017). The Effect of Subconscious 

Performance Goals on Academic Performance. Journal of Experimental Education. 

https://doi.org/10.1080/00220973.2016.1252998 

*Birnbaum, G. E., Mizrahi, M., Kaplan, A., Kadosh, D., Kariv, D., Tabib, D., Ziv, D., Sadeh, L., 

& Burban, D. (2017). Sex Unleashes Your Tongue: Sexual Priming Motivates Self-

Disclosure to a New Acquaintance and Interest in Future Interactions. Personality and 

Social Psychology Bulletin. https://doi.org/10.1177/0146167217695556 

*Boland, W. A., Connell, P. M., & Vallen, B. (2013). Time of day effects on the regulation of 

food consumption after activation of health goals. Appetite. 

https://doi.org/10.1016/j.appet.2013.06.085 

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. R. (2009). Introduction to Meta 

Analysis. Clinical Rheumatology, 20(Supplement 1), 1. 

https://doi.org/10.1007/BF03342659 



PRIMING BEHAVIOR                                                                                                                 56 

 

*Boyland, E. J., Burgon, R. H., & Hardman, C. A. (2017). Reactivity to television food 

commercials in overweight and lean adults: Physiological, cognitive and behavioural 

responses. Physiology and Behavior. https://doi.org/10.1016/j.physbeh.2017.05.005 

Brehm, J. W. (1966). A theory of psychological reactance. 

*Brown, R., Croizet, J. C., Bohner, G., Fournet, M., & Payne, A. (2003). Automatic category 

activation and social behavior: The moderating role of prejudiced beliefs. Social Cognition. 

https://doi.org/10.1521/soco.21.3.167.25339 

Brunyé, T. T., & Taylor, H. A. (2009). When goals constrain: Eye movements and memory for 

goal-oriented map study. Applied Cognitive Psychology. https://doi.org/10.1002/acp.1508 

*Bry, C., Follenfant, A., & Meyer, T. (2008). Blonde like me: When self-construals moderate 

stereotype priming effects on intellectual performance. Journal of Experimental Social 

Psychology. https://doi.org/10.1016/j.jesp.2007.06.005 

Bryan, C. J., Yeager, D. S., & O’Brien, J. M. (2019). Replicator degrees of freedom allow 

publication of misleading failures to replicate. Proceedings of the National Academy of 

Sciences of the United States of America. https://doi.org/10.1073/pnas.1910951116 

*Budden, J. S., & B. (2008). Achievement motivation: The effects of conscious, chronic, and 

nonconscious goals on task performance. In Dissertation Abstracts International: Section 

B: The Sciences and Engineering. 

*Capa, R. L., Cleeremans, A., Bustin, G. M., & Hansenne, M. (2011). Long-lasting effect of 

subliminal processes on cardiovascular responses and performance. International Journal of 

Psychophysiology. https://doi.org/10.1016/j.ijpsycho.2011.04.001 

Capaldi, C. A., & Zelenski, J. M. (2016). Seeing and Being Green? The Effect of Money Priming 

on Willingness to Perform Sustainable Actions, Social Connectedness, and Prosociality. 



PRIMING BEHAVIOR                                                                                                                 57 

 

Journal of Social Psychology. https://doi.org/10.1080/00224545.2015.1047438 

*Carlin, S. P., & Standing, L. G. (2013). Is intelligence enhanced by letter priming? A failure to 

replicate the results of Ciani and Sheldon (2010). Psychological Reports. 

https://doi.org/10.2466/04.03.PR0.112.2.533-544 

*Carter, T. J., Ferguson, M. J., & Hassin, R. R. (2011). A single exposure to the American flag 

shifts support toward republicanism up to 8 months later. Psychological Science. 

https://doi.org/10.1177/0956797611414726 

*Caruso, E. M., Shapira, O., & Landy, J. F. (2017). Show Me the Money: A Systematic 

Exploration of Manipulations, Moderators, and Mechanisms of Priming Effects. 

Psychological Science. https://doi.org/10.1177/0956797617706161 

*Carver, C. S., Ganellen, R. J., Froming, W. J., & Chambers, W. (1983). Modeling: An analysis 

in terms of category accessibility. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/0022-1031(83)90019-7 

*Case, C. R., Bae, K. K., & Maner, J. K. (2018). To lead or to be liked: When prestige-oriented 

leaders prioritize popularity over performance. Journal of Personality and Social 

Psychology. https://doi.org/10.1037/pspi0000138 

*Celse, J., & Chang, K. (2019). Politicians lie, so do I. Psychological Research. 

https://doi.org/10.1007/s00426-017-0954-7 

Cesario, J., Plaks, J. E., & Higgins, E. T. (2006). Automatic social behavior as motivated 

preparation to interact. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.90.6.893 

*Chan, E. Y. (2019). Exposure to national flags reduces tax evasion: Evidence from the United 

States, Australia, and Britain. European Journal of Social Psychology. 



PRIMING BEHAVIOR                                                                                                                 58 

 

https://doi.org/10.1002/ejsp.2388 

*Chan, K. Q., Tong, E. M. W., & Moh, T. A. L. (2012). Nudging you behind your back: The 

influence of implicit friendship concepts on risk taking. Journal of Social and Personal 

Relationships. https://doi.org/10.1177/0265407512448273 

Chartier, C. R., Arnal, J. D., Arrow, H., Bloxsom, N. G., Bonfiglio, D. B. V., Brumbaugh, C. C., 

Corker, K. S., Ebersole, C. R., Garinther, A., Giessner, S. R., Hughes, S., Inzlicht, M., Lin, 

H., Mercier, B., Metzger, M., Rangel, D., Saunders, B., Schmidt, K., Storage, D., & Tocco, 

C. (2020). Many Labs 5: Registered Replication of Albarracín et al. (2008), Experiment 5. 

Advances in Methods and Practices in Psychological Science. 

https://doi.org/10.1177/2515245920945963 

Chartrand, T. L, & Bargh, J. A. (1999). The Chameleon effect: The perception-behavior link and 

social interaction. Journal of Personalitty and Social Psychology, 76(6), 893–910. 

https://doi.org/10.1037/0022-3514.76.6.893 

*Chartrand, T. L., & Bargh, J. A. (1996). Automatic Activation of Impression Formation and 

Memorization Goals: Nonconscious Goal Priming Reproduces Effects of Explicit Task 

Instructions. Journal of Personality and Social Psychology. https://doi.org/10.1037/0022-

3514.71.3.464 

*Chartrand, T. L., Dalton, A. N., & Fitzsimons, G. J. (2007). Nonconscious relationship 

reactance: When significant others prime opposing goals. Journal of Experimental Social 

Psychology. https://doi.org/10.1016/j.jesp.2006.08.003 

*Chartrand, T. L. (2000). Consequences of success and failure at automatic goal pursuit for 

mood, self-efficacy, and subsequent performance. In Dissertation Abstracts International: 

Section B: The Sciences and Engineering. 



PRIMING BEHAVIOR                                                                                                                 59 

 

*Chen, X. (2012). The Effect of Subconscious Learning vs. Performance Goals on Performance 

on a Complex Task. In ProQuest Dissertations and Theses. 

*Chen, X., & Latham, G. P. (2014). The effect of priming learning vs. Performance goals on a 

complex task. Organizational Behavior and Human Decision Processes. 

https://doi.org/10.1016/j.obhdp.2014.06.004 

Chen, X., Latham, G. P., Piccolo, R. F., & Itzchakov, G. (2020). An Enumerative Review and a 

Meta-Analysis of Primed Goal Effects on Organizational Behavior. Applied Psychology. 

https://doi.org/10.1111/apps.12239 

*Chiou, W. Bin, Wu, W. H., & Lee, K. T. (2013). The achievement of masculinity through 

energy-drink consumption: Experimental evidence supporting a closer look at the popularity 

of energy drinks among men. Psychology of Men and Masculinity. 

https://doi.org/10.1037/a0029895 

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A Focus Theory of Normative Conduct: 

Recycling the Concept of Norms to Reduce Littering in Public Places. Journal of 

Personality and Social Psychology. https://doi.org/10.1037/0022-3514.58.6.1015 

*Ciani, K. D., & Sheldon, K. M. (2010). A versus f: The effects of implicit letter priming on 

cognitive performance. British Journal of Educational Psychology. 

https://doi.org/10.1348/000709909X466479 

Cohn, A., Fehr, E., & Marechal, M. A. (2014). Business culture and dishonesty in the banking 

industry. Nature. https://doi.org/10.1038/nature13977 

*Connell, P. M., & Mayor, L. F. (2013). Activating health goals reduces (increases) hedonic 

evaluation of food brands for people who harbor highly positive (negative) affect toward 

them. Appetite. https://doi.org/10.1016/j.appet.2013.02.014 



PRIMING BEHAVIOR                                                                                                                 60 

 

*Corker, K. S., Arnal, J. D., Bonfiglio, D. B. V., Curran, P. G., Chartier, C. R., Chopik, W. J., 

Guadagno, R. E., Kimbrough, A. M., Schmidt, K., & Wiggins, B. J. (2020). Many Labs 5: 

Registered Replication of Albarracín et al. (2008), Experiment 7. Advances in Methods and 

Practices in Psychological Science. https://doi.org/10.1177/2515245920925750 

*Cougle, J. R., & Hawkins, K. A. (2013). Priming of Courageous Behavior: Contrast Effects in 

Spider Fearful Women. Journal of Clinical Psychology. https://doi.org/10.1002/jclp.21961 

*Crone, T. (2010). The effects of multiple nonconscious goal primes on goal-related behavior. 

[Unpublished]. 

*Crusius, J., & Mussweiler, T. (2012). To achieve or not to achieve? Comparative mindsets elicit 

assimilation and contrast in goal priming. European Journal of Social Psychology. 

https://doi.org/10.1002/ejsp.873 

*Custers, R., Maas, M., Wildenbeest, M., & Aarts, H. (2008). Nonconscious goal pursuit and the 

surmounting of physical and social obstacles. European Journal of Social Psychology. 

https://doi.org/10.1002/ejsp.484 

*Da-Costa, L. E. K. (2015). Automaticity and achievement goals: a theoretical and empirical 

exploration of the implications of research on the implicit for capturing students’ goals for 

studying. PQDT - UK & Ireland. 

Dai, W., & Albarracin, D. (2022, August 14). Priming meta-analysis. Retrieved from 

osf.io/vhbgf 

DeCoster, J., & Claypool, H. M. (2004). A Meta-Analysis of Priming Effects on Impression 

Formation Supporting a General Model of Informational Biases. In Personality and Social 

Psychology Review. https://doi.org/10.1207/S15327957PSPR0801_1 

DeMarree, K. G., & Loersch, C. (2009). Who am I and who are you? Priming and the influence 



PRIMING BEHAVIOR                                                                                                                 61 

 

of self versus other focused attention. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/j.jesp.2008.10.009 

*Desai, S. (2011). Warding off organizational vampires: Moral cues and social norms as a 

necklace of garlic. ProQuest Dissertations and Theses. 

Devine, P. G. (1989). Stereotypes and Prejudice: Their Automatic and Controlled Components. 

Journal of Personality and Social Psychology. https://doi.org/10.1037/0022-3514.56.1.5 

Dijksterhuis, A., & Aarts, H. (2010). Goals, attention, and (Un)consciousness. Annual Review of 

Psychology. https://doi.org/10.1146/annurev.psych.093008.100445 

*Dijksterhuis, A., Aarts, H., Bargh, J. A., & Van Knippenberg, A. (2000). On the Relation 

between Associative Strength and Automatic Behavior. Journal of Experimental Social 

Psychology. https://doi.org/10.1006/jesp.2000.1427 

Dijksterhuis, A., & Bargh, J. A. (2001). The perception-behavior expressway: Automatic effects 

of social perception on social behavior. Advances in Experimental Social Psychology. 

https://doi.org/10.1016/s0065-2601(01)80003-4 

*Dijksterhuis, A., Spears, R., Postmes, T., Stapel, D., Koomen, W., Knippenberg, A. van, & 

Scheepers, D. (1998). Seeing one thing and doing another: Contrast effects in automatic 

behavior. Journal of Personality and Social Psychology. https://doi.org/10.1037/0022-

3514.75.4.862 

*Dijksterhuis, A., & Van Knippenberg, A. (1998). The relation between perception and 

behavior, or how to win a game of trivial pursuit. Journal of Personality and Social 

Psychology. https://doi.org/10.1037/0022-3514.74.4.865 

*Dijksterhuis, A., & Van Knippenberg, A. (2000). Behavioral indecision: Effects of self-focus 

on automatic behavior. Social Cognition. https://doi.org/10.1521/soco.2000.18.1.55 



PRIMING BEHAVIOR                                                                                                                 62 

 

*Ding, W., Xie, R., Sun, B., Li, W., Wang, D., & Zhen, R. (2016). Why does the “sinner” act 

prosocially? The mediating role of guilt and the moderating role of moral identity in 

motivating moral cleansing. Frontiers in Psychology. 

https://doi.org/10.3389/fpsyg.2016.01317 

*Doyen, S., Klein, O., Pichon, C. L., & Cleeremans, A. (2012). Behavioral priming: It’s all in 

the mind, but whose mind? PLoS ONE, 7(1). https://doi.org/10.1371/journal.pone.0029081 

*Earp, B. D., Dill, B., Harris, J. L., Ackerman, J. M., & Bargh, J. A. (2013). No sign of quitting: 

Incidental exposure to “no smoking” signs ironically boosts cigarette-approach tendencies 

in smokers. Journal of Applied Social Psychology. https://doi.org/10.1111/jasp.12202 

Egger, M., Davey Smith, G., Schneider, M., Minder, C., Mulrow, C., Egger, M., Smith, G. D., 

Eysenck, H., Egger, M., Zellweger-Zähner, T., Schneider, M., Junker, C., Lengeler, C., 

Antes, G., Egger, M., Smith, G. D., Light, R., Pillemer, D., Villar, J., … Olkin, I. (1997). 

Bias in meta-analysis detected by a simple, graphical test. British Medical Journal (Clinical 

Research Ed.), 315(7109), 629–634. https://doi.org/10.1136/bmj.315.7109.629 

*Eitam, B., Hassin, R. R., & Schul, Y. (2008). Nonconscious goal pursuit in novel environments: 

The case of implicit learning: Research article. Psychological Science. 

https://doi.org/10.1111/j.1467-9280.2008.02078.x 

*Eitam, & Higgins. (2009). The Why of Nonconscious Motivation: Primes as Purpose When 

Interpreting Our Actions. [Unpublished]. 

*Engeser, S. (2009). Nonconscious activation of achievement goals. Moderated by word class 

and the explicit achievement motive? Swiss Journal of Psychology. 

https://doi.org/10.1024/1421-0185.68.4.193 

*Engeser, S., Wendland, M., & Rheinberg, F. (2006). Nonconscious activation of behavioral 



PRIMING BEHAVIOR                                                                                                                 63 

 

goals, a methodologically refined replication. In Psychological Reports. 

https://doi.org/10.2466/PR0.99.3.963-970 

Fanelli, D., Costas, R., & Ioannidis, J. P. A. (2017). Meta-assessment of bias in science. 

Proceedings of the National Academy of Sciences of the United States of America. 

https://doi.org/10.1073/pnas.1618569114 

*Feinberg, R. A. (1986). Credit Cards as Spending Facilitating Stimuli: A Conditioning 

Interpretation. Journal of Consumer Research. https://doi.org/10.1086/209074 

Ferguson, M. J. (2007). On the Automatic Evaluation of End-States. Journal of Personality and 

Social Psychology, 92(4), 596–611. https://doi.org/10.1037/0022-3514.92.4.596 

*Ferraro, R., Bettman, J. R., & Chartrand, T. L. (2009). The power of strangers: The effect of 

incidental consumer brand encounters on brand choice. Journal of Consumer Research. 

https://doi.org/10.1086/592944 

*Fishbach, A., Dhar, R., & Zhang, Y. (2006). Subgoals as substitutes or complements: The role 

of goal accessibility. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.91.2.232 

Fishbein, M., & Ajzen, I. (1974). Attitudes towards objects as predictors of single and multiple 

behavioral criteria. Psychological Review. https://doi.org/10.1037/h0035872 

Fishbein, M., & Ajzen, I. (2010). Predicting and changing behaviour: The reasoned action 

approach. In New York: Psychology Press. https://doi.org/10.4324/9780203937082 

*Fishstein, J. (1999). Priming attachment goals: Effects on disclosure. [Unpublished]. 

Fiske, S. T. (1992). Thinking Is for Doing: Portraits of Social Cognition From Daguerreotype to 

Laserphoto. Journal of Personality and Social Psychology. https://doi.org/10.1037/0022-

3514.63.6.877 



PRIMING BEHAVIOR                                                                                                                 64 

 

*Fitzsimons, G. M., & Bargh, J. A. (2003). Thinking of You: Nonconscious Pursuit of 

Interpersonal Goals Associated with Relationship Partners. Journal of Personality and 

Social Psychology. https://doi.org/10.1037/0022-3514.84.1.148 

*Folkvord, F., & Laguna-Camacho, A. (2019). The effect of a memory-game with images of 

vegetables on children’s vegetable intake: An experimental study. Appetite. 

https://doi.org/10.1016/j.appet.2018.12.023 

*Follenfant, A., & Ric, F. (2010). Behavioral rebound following stereotype suppression. 

European Journal of Social Psychology. https://doi.org/10.1002/ejsp.649 

*Fong, G. (1984). The Behavioral Consequences of Schema Activation. [Unpublished]. 

Förster, J., Liberman, N., & Higgins, E. T. (2005). Accessibility from active and fulfilled goals. 

Journal of Experimental Social Psychology, 41(3), 220–239. 

https://doi.org/10.1016/j.jesp.2004.06.009 

Foulk, T., Woolum, A., & Erez, A. (2016). Catching rudeness is like catching a cold: The 

contagion effects of low-intensity negative behaviors. Journal of Applied Psychology. 

https://doi.org/10.1037/apl0000037 

*Franěk, M., & Režnỳ, L. (2017). The effect of priming with photographs of environmental 

settings on walking speed in an outdoor environment. Frontiers in Psychology. 

https://doi.org/10.3389/fpsyg.2017.00073 

*Friedman, R., & Elliot, A. J. (2008). Exploring the influence of sports drink exposure on 

physical endurance. Psychology of Sport and Exercise. 

https://doi.org/10.1016/j.psychsport.2007.12.001 

*Friedman, R. S., McCarthy, D. M., Pedersen, S. L., & Hicks, J. A. (2009). Alcohol Expectancy 

Priming and Drinking Behavior: The Role of Compatibility Between Prime and Expectancy 



PRIMING BEHAVIOR                                                                                                                 65 

 

Content. Psychology of Addictive Behaviors. https://doi.org/10.1037/a0015704 

Furuya-Kanamori, L., Xu, C., Lin, L., Doan, T., Chu, H., Thalib, L., & Doi, S. A. R. (2020). P 

value--driven methods were underpowered to detect publication bias: analysis of Cochrane 

review meta-analyses. Journal of Clinical Epidemiology, 118, 86–92. 

*Galinsky, A. D., Magee, J. C., Ena Inesi, M., & Gruenfeld, D. H. (2006). Power and 

perspectives not taken. Psychological Science. https://doi.org/10.1111/j.1467-

9280.2006.01824.x 

*Gamble, K. R., Lee, J. M., Howard, J. H., & Howard, D. V. (2014). Effects of priming goal 

pursuit on implicit sequence learning. Experimental Brain Research. 

https://doi.org/10.1007/s00221-014-4054-2 

*Ganegoda, D. B., Latham, G. P., & Folger, R. (2016). The Effect of a Consciously Set and a 

Primed Goal on Fair Behavior. Human Resource Management. 

https://doi.org/10.1002/hrm.21743 

* Gantman, A. P., Adriaanse, M. A., Gollwitzer, P. M., & Oettingen, G. (2017). Why did I do 

that? Explaining actions activated outside of awareness. Psychonomic Bulletin & Review, 

24(5), 1563-1572. 

*Gasiorowska, A., Chaplin, L. N., Zaleskiewicz, T., Wygrab, S., & Vohs, K. D. (2016). Money 

Cues Increase Agency and Decrease Prosociality Among Children: Early Signs of Market-

Mode Behaviors. Psychological Science. https://doi.org/10.1177/0956797615620378 

Gawronski, B., & Strack, F. (2004). On the propositional nature of cognitive consistency: 

Dissonance changes explicit, but not implicit attitudes. Journal of Experimental Social 

Psychology. https://doi.org/10.1016/j.jesp.2003.10.005 

*Geers, A. L., Weiland, P. E., Kosbab, K., Landry, S. J., & Helfer, S. G. (2005). Goal activation, 



PRIMING BEHAVIOR                                                                                                                 66 

 

expectations, and the placebo effect. In Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.89.2.143 

*Gendolla, G. H. E., & Silvestrini, N. (2010). The Implicit “Go”: Masked Action Cues Directly 

Mobilize Mental Effort. Psychological Science, 21(10), 1389–1393. 

https://doi.org/10.1177/0956797610384149 

*Gibson, B., & Zielaskowski, K. (2013). Subliminal priming of winning images prompts 

increased betting in slot machine play. Journal of Applied Social Psychology. 

https://doi.org/10.1111/j.1559-1816.2012.00985.x 

Gillath, O., Mikulincer, M., Birnbaum, G. E., & Shaver, P. R. (2008). When sex primes love: 

Subliminal sexual priming motivates relationship goal pursuit. Personality and Social 

Psychology Bulletin. https://doi.org/10.1177/0146167208318141 

*Ginsberg, F., Rohmer, O., & Louvet, E. (2012). Priming of disability and elderly stereotype in 

motor performance: Similar or specific effects? Perceptual and Motor Skills. 

https://doi.org/10.2466/07.17.PMS.114.2.397-406 

Glasman, L. R., & Albarracín, D. (2006). Forming attitudes that predict future behavior: a meta-

analysis of the attitude-behavior relation. Psychological Bulletin, 132(5), 778–822. 

https://doi.org/10.1037/0033-2909.132.5.778ming attitudes that predi. Psychological 

Bulletin. https://doi.org/10.1037/0033-2909.132.5.778 

Glass, G. V. (1976). Primary, Secondary, and Meta-Analysis of Research. Educational 

Researcher. https://doi.org/10.3102/0013189x005010003 

*Gollwitzer, P. M., Sheeran, P., Trötschel, R., & Webb, T. L. (2011). Self-regulation of priming 

effects on behavior. Psychological Science. https://doi.org/10.1177/0956797611411586 

*Gomes, C. M., & McCullough, M. E. (2015). The effects of implicit religious primes on 



PRIMING BEHAVIOR                                                                                                                 67 

 

dictator game allocations: A preregistered replication experiment. Journal of Experimental 

Psychology: General. https://doi.org/10.1037/xge0000027 

*Grenier, M., Bertrand, T., Pepin, E., Laflamme, P. D., Webster, L., Wheeler, L., & Standing, L. 

(2012). The Impact of Money on Cooperation: Money Does Not Change the World. 

[Unpublished]. 

*Groves, P. S., Bunch, J. L., Cram, E., Farag, A., Manges, K., Perkhounkova, Y., & Scott-

Cawiezell, J. (2017). Priming Patient Safety Through Nursing Handoff Communication: A 

Simulation Pilot Study. Western Journal of Nursing Research. 

https://doi.org/10.1177/0193945916673358 

*Guéguen, N., Jacob, C., & Ardiccioni, R. (2012). Effect of watermarks as visual cues for 

guiding consumer choice: An experiment with restaurant menus. International Journal of 

Hospitality Management. https://doi.org/10.1016/j.ijhm.2011.04.008 

*Guinote, A., Weick, M., & Cai, A. (2012). Does Power Magnify the Expression of 

Dispositions? Psychological Science. https://doi.org/10.1177/0956797611428472 

*Guo, S., Huang, Z., Yuan, Y., & Gao, D. G. (2019). Sharing economy promotes morality, not 

impedes it. Asian Journal of Social Psychology. https://doi.org/10.1111/ajsp.12357 

*Hall, C. E. (2008). The effect of perceptual fluency on goal pursuit. In Dissertation Abstracts 

International: Section B: The Sciences and Engineering. 

*Hansen, J., & Wänke, M. (2009). Think of capable others and you can make it! self-efficacy 

mediates the effect of stereotype activation on behavior. Social Cognition. 

https://doi.org/10.1521/soco.2009.27.1.76 

*Harrell, A. (2012). Do religious cognitions promote prosociality? Rationality and Society. 

https://doi.org/10.1177/1043463112463930 



PRIMING BEHAVIOR                                                                                                                 68 

 

*Harris, C. R., Coburn, N., Rohrer, D., & Pashler, H. (2013). Two Failures to Replicate High-

Performance-Goal Priming Effects. PLoS ONE, 8(8). 

https://doi.org/10.1371/journal.pone.0072467 

*Harris, J. L., Pierce, M., & Bargh, J. A. (2014). Priming effect of antismoking PSAs on 

smoking behaviour: A pilot study. Tobacco Control. https://doi.org/10.1136/tobaccocontrol-

2012-050670 

*Harris, J. L., Speers, S. E., Schwartz, M. B., & Brownell, K. D. (2012). US Food Company 

Branded Advergames on the Internet: Children’s exposure and effects on snack 

consumption. Journal of Children and Media. 

https://doi.org/10.1080/17482798.2011.633405 

*Hart, W., & Albarracín, D. (2012). Craving activity and losing objectivity: Effects of general 

action concepts on approach to decision-consistent information. In Social Psychological 

and Personality Science (Vol. 3, Issue 1, pp. 55–62). 

https://doi.org/10.1177/1948550611408620 

*Hart, W., & Albarracín, D. (2009). The Effects of Chronic Achievement Motivation and 

Achievement Primes on the Activation of Achievement and Fun Goals. Journal of 

Personality and Social Psychology. https://doi.org/10.1037/a0017146 

*Hart, W., & Gable, P. A. (2013). Motivating goal pursuit: The role of affect motivational 

intensity and activated goals. Journal of Experimental Social Psychology, 49(5), 922–926. 

https://doi.org/10.1016/j.jesp.2013.05.002 

*Hassell, H. J. G., & Visalvanich, N. (2015). Call to (In)Action: The Effects of Racial Priming 

on Grassroots Mobilization. Political Behavior. https://doi.org/10.1007/s11109-014-9297-x 

*Hassin, R. R., Bargh, J. A., & Zimerman, S. (2009). Automatic and flexible: The case of 



PRIMING BEHAVIOR                                                                                                                 69 

 

nonconscious goal pursuit. Social Cognition. https://doi.org/10.1521/soco.2009.27.1.20 

*Hayek, A. S., Toma, C., Guidotti, S., Oberlé, D., & Butera, F. (2017). Grades degrade group 

coordination: deteriorated interactions and performance in a cooperative motor task. 

European Journal of Psychology of Education. https://doi.org/10.1007/s10212-016-0286-9 

Hayes-Roth, B. (1977). Evolution of cognitive structures and processes. Psychological Review, 

84 (3), 260. https://doi.org/10.1037/0033-295X.84.3.260 

Heath, C., Larrick, R. P., & Wu, G. (1999). Goals as Reference Points. Cognitive Psychology. 

https://doi.org/10.1006/cogp.1998.0708 

Hedges, L. V., & Olkin, I. (1985). Statistical methods for meta-analysis. Phytochemistry, 72(13), 

369. https://doi.org/10.1016/j.phytochem.2011.03.026 

Hedges, L. V., & Vevea, J. L. (1996). Estimating Effect Size under Publication Bias: Small 

Sample Properties and Robustness of a Random Effects Selection Model. Journal of 

Educational and Behavioral Statistics. https://doi.org/10.3102/10769986021004299 

Hedin, R. J., Umberham, B. A., Detweiler, B. N., Kollmorgen, L., & Vassar, M. (2016). 

Publication bias and nonreporting found in majority of systematic reviews and meta-

analyses in anesthesiology journals. Anesthesia & Analgesia, 123(4), 1018–1025. 

*Hepler, J., & Albarracín, D. (2009a). Change Blindness. [Unpublished]. 

*Hepler, J., & Albarracín, D. (2009b). Visual Search. [Unpublished]. 

*Hepler, J., & Albarracín, D. (2010). Delay Discounting. [Unpublished]. 

Hepler, J., & Albarracín, D. (2014). Liking More Means Doing More. Social Psychology. 

https://doi.org/10.1027/1864-9335/a000198 

Herr, P. M., Sherman, S. J., & Fazio, R. H. (1983). On the consequences of priming: 

Assimilation and contrast effects. Journal of Experimental Social Psychology. 



PRIMING BEHAVIOR                                                                                                                 70 

 

https://doi.org/10.1016/0022-1031(83)90026-4 

Higgins, E. T., Bargh, J. A., & Lombardi, W. (1985). Nature of Priming Effects on 

Categorization. Journal of Experimental Psychology: Learning, Memory, and Cognition. 

https://doi.org/10.1037/0278-7393.11.1.59 

*Hodgins, H. S., Yacko, H. A., & Gottlieb, E. (2006). Autonomy and nondefensiveness. 

Motivation and Emotion. https://doi.org/10.1007/s11031-006-9036-7 

*Holland, R. W., Roeder, U. R., Van Baaren, R. B., Brandt, A. C., & Hannover, B. (2004). Don’t 

Stand So Close to Me: The Effects of Self-Construal on Interpersonal Closeness. 

Psychological Science. https://doi.org/10.1111/j.0956-7976.2004.00658.x 

*Hull, J. G., Slone, L. B., Meteyer, K. B., & Matthews, A. R. (2002). The nonconsciousness of 

self-consciousness. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.83.2.406 

*Itzchakov, G., & Latham, G. P. (2020). The Moderating Effect of Performance Feedback and 

the Mediating Effect of Self-Set Goals on the Primed Goal-Performance Relationship. 

Applied Psychology. https://doi.org/10.1111/apps.12176 

*Jacobson, J. (1999). The Effects of Chronic Accuracy Goals on Social Judgment: The Case of 

Causal Uncertainty. [Unpublished]. 

James, W. (1890). Chapter XI: Attention. In The Principles of Psychology. 

*Jamieson, J. P. (2009). The role of motivation in blatant stereotype threat , subtle stereotype 

threat , and stereotype priming. Journal Psychology Dissertations. 

*Jefferis, V. E., & Fazio, R. H. (2008). Accessibility as input: The use of construct accessibility 

as information to guide behavior. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/j.jesp.2008.02.002 



PRIMING BEHAVIOR                                                                                                                 71 

 

Jennifer V. Fayard, Amandeep K. Bassi, Daniel M. Bernstein, & Brent W. Roberts. (2009). Is 

cleanliness next to godliness? Dispelling old wives’ tales: Failure to replicate Zhong and 

Liljenquist (2006). Journal of Articles in Support of the Null Hypothesis. 

*Jiménez-Jiménez, F., & Rodero-Cosano, J. (2015). The effect of priming in a Bertrand 

competition game: An experimental study. Journal of Behavioral and Experimental 

Economics . https://doi.org/10.1016/j.socec.2015.07.006 

John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the Prevalence of Questionable 

Research Practices With Incentives for Truth Telling. Psychological Science. 

https://doi.org/10.1177/0956797611430953 

*Johnson, K. A., Memon, R., Alladin, A., Cohen, A. B., & Okun, M. A. (2015). Who helps the 

samaritan? The influence of religious vs. secular primes on spontaneous helping of 

members of religious outgroups. In Journal of Cognition and Culture. 

https://doi.org/10.1163/15685373-12342147 

*Kawakami, K., Young, H., & Dovidio, J. F. (2002). Automatic stereotyping: Category, trait, 

and behavioral activations. Personality and Social Psychology Bulletin. 

https://doi.org/10.1177/0146167202281001 

*Keatley, D. A., Clarke, D. D., Ferguson, E., & Hagger, M. S. (2014). Effects of pretesting 

implicit self-determined motivation on behavioral engagement: Evidence for the mere 

measurement effect at the implicit level. Frontiers in Psychology. 

https://doi.org/10.3389/fpsyg.2014.00125 

*Kim, Hae Joo. (2014). The effect of nonconscious goals on conscious goal-based preferences. 

In Dissertation Abstracts International Section A: Humanities and Social Sciences. 

*Kim, Hee Jin. (2017). Diverging Influences of Money Priming on Choice: The Moderating 



PRIMING BEHAVIOR                                                                                                                 72 

 

Effect of Consumption Situation. Psychological Reports. 

https://doi.org/10.1177/0033294117701905 

Kirkegaard, E. (2020). Reverse publication bias: a collection. Just Emil KirkeGaard Things. 

https://kirkegaard.substack.com/p/reverse-publication-bias-a-collection 

*Kleiman, T., & Hassin, R. R. (2013). When conflicts are good: Nonconscious goal conflicts 

reduce confirmatory thinking. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/a0033608 

Klein, R. A., Ratliff, K. A., Vianello, M., Adams, R. B., Bahník, Š., Bernstein, M. J., Bocian, K., 

Brandt, M. J., Brooks, B., Brumbaugh, C. C., Cemalcilar, Z., Chandler, J., Cheong, W., 

Davis, W. E., Devos, T., Eisner, M., Frankowska, N., Furrow, D., Galliani, E. M., … 

Nosek, B. A. (2014). Investigating variation in replicability: A “many labs” replication 

project. Social Psychology. https://doi.org/10.1027/1864-9335/a000178 

*Kleinlogel, E. P., Dietz, J., & Antonakis, J. (2018). Lucky, Competent, or Just a Cheat? 

Interactive Effects of Honesty-Humility and Moral Cues on Cheating Behavior. Personality 

and Social Psychology Bulletin. https://doi.org/10.1177/0146167217733071 

Koestler, A. (1968). The ghost in the machine. 

*Kräplin, A., Scherbaum, S., Bühringer, G., & Goschke, T. (2019). Decision-making and 

inhibitory control after smoking-related priming in nicotine dependent smokers and never-

smokers. Addictive Behaviors. https://doi.org/10.1016/j.addbeh.2018.08.020 

*Ku, L., & Zaroff, C. (2014). How far is your money from your mouth? The effects of intrinsic 

relative to extrinsic values on willingness to pay and protect the environment. Journal of 

Environmental Psychology. https://doi.org/10.1016/j.jenvp.2014.10.008 

*Kwon, M., & Han, Y. (2017). How love and lust influence self-control. Social Behavior and 



PRIMING BEHAVIOR                                                                                                                 73 

 

Personality. https://doi.org/10.2224/sbp.6268 

Lakens, D. [@lakens]. (2020). A meta-analysis on behavioral priming effects suggest an meta-

analytic effect size of d = 0.35. But it also contains the flattest p-curve [Tweet]. Twitter. 

Lakens, D., Hilgard, J., & Staaks, J. (2016). On the reproducibility of meta-analyses: Six 

practical recommendations. BMC Psychology. https://doi.org/10.1186/s40359-016-0126-3 

*Lakin, J. L., & Chartrand, T. L. (2003). Using nonconscious behavioral mimicry to create 

affiliation and rapport. Psychological Science. https://doi.org/10.1111/1467-9280.14481 

Landis, J. R., & Koch, G. G. (1977). The Measurement of Observer Agreement for Categorical 

Data. Biometrics. https://doi.org/10.2307/2529310 

*Latham, G. P., Brcic, J., & Steinhauer, A. (2017). Toward an Integration of Goal Setting 

Theory and the Automaticity Model. Applied Psychology. 

https://doi.org/10.1111/apps.12087 

*Latham, G. P., Hu, J., & Brcic, J. (2020). The Effect of a Context-Specific Primed Goal on 

Goal Commitment and Team Performance. Applied Psychology. 

https://doi.org/10.1111/apps.12207 

*Latham, G. P., & Piccolo, R. F. (2012). The effect of context-specific versus nonspecific 

subconscious goals on employee performance. Human Resource Management. 

https://doi.org/10.1002/hrm.21486 

*Leander, N. P., Shah, J. Y., & Chartrand, T. L. (2011). The object of my protection: Shielding 

fundamental motives from the implicit motivational influence of others. Journal of 

Experimental Social Psychology. https://doi.org/10.1016/j.jesp.2011.04.016 

*LeBoeuf, R. A., & Estes, Z. (2004). “Fortunately, I’m no einstein”: Comparison relevance as a 

determinant of behavioral assimilation and contrast. In Social Cognition. 



PRIMING BEHAVIOR                                                                                                                 74 

 

https://doi.org/10.1521/soco.22.6.607.54817 

*Légal, J. B., Meyer, T., & Delouvée, S. (2007). Effect of compatibility between conscious goal 

and nonconscious priming on performance. Current Research in Social Psychology. 

*Leighton, J., Bird, G., Orsini, C., & Heyes, C. (2010). Social attitudes modulate automatic 

imitation. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/j.jesp.2010.07.001 

*Levesque, C. S. (1999). Automatic activation of intrinsic and extrinsic motivation. 

[Unpublished]. 

Lin, L., & Chu, H. (2018). Quantifying publication bias in meta-analysis. Biometrics, 74(3), 

785–794. 

Lin, L., Chu, H., Murad, M. H., Hong, C., Qu, Z., Cole, S. R., & Chen, Y. (2018). Empirical 

Comparison of Publication Bias Tests in Meta-Analysis. Journal of General Internal 

Medicine. https://doi.org/10.1007/s11606-018-4425-7 

*Lin, P. K. F., Tong, E. M. W., Lee, L. N., Low, A. H. M., & Gomes, D. (2016). The prosocial 

impact of God concept priming on God believers. Psychology of Consciousness: Theory, 

Research, and Practice. https://doi.org/10.1037/cns0000077 

Lipsey, M. W., & Wilson, D. B. (2001). Practical meta-analysis. Applied Social Research 

Methods Series, 49, 264. https://doi.org/10.1016/j.autneu.2007.06.087 

Locke, E. A., & Latham, G. P. (1990). A theory of goal setting & task performance. In A theory 

of goal setting & task performance. https://doi.org/10.2307/258875 

Locke, E. A., & Latham, G. P. (2002). Building a practically useful theory of goal setting and 

task motivation: A 35-year odyssey. American Psychologist, 57(9), 705–717. 

https://doi.org/10.1037/0003-066X.57.9.705 



PRIMING BEHAVIOR                                                                                                                 75 

 

Lodder, P., Ong, H. H., Grasman, R. P. P. P., & Wicherts, J. M. (2019). A comprehensive meta-

analysis of money priming. Journal of Experimental Psychology: General. 

https://doi.org/10.1037/xge0000570 

Loersch, C., & Payne, B. K. (2011). The situated inference model: An integrative account of the 

effects of primes on perception, behavior, and motivation. Perspectives on Psychological 

Science. https://doi.org/10.1177/1745691611406921 

Lombardi, W. J., Higgins, E. T., & Bargh, J. A. (1987). The Role of Consciousness in Priming 

Effects on Categorization. Personality and Social Psychology Bulletin. 

https://doi.org/10.1177/0146167287133009 

*Lowery, B. S., Eisenberger, N. I., Hardin, C. D., & Sinclair, S. (2007). Long-term effects of 

subliminal priming on academic performance. Basic and Applied Social Psychology. 

https://doi.org/10.1080/01973530701331718 

*Luo, J., Chen, Y., He, H., & Gao, G. (2019). Hukou identity and fairness in the ultimatum 

game. Theory and Decision. https://doi.org/10.1007/s11238-019-09700-z 

*Ma, L., Fang, Q., Zhang, J., & Nie, M. (2017). Money priming affects consumers’ need for 

uniqueness. Social Behavior and Personality. https://doi.org/10.2224/sbp.3888 

*Macrae, C. N., & Johnston, L. (1998). Help, I need somebody: Automatic action and inaction. 

Social Cognition. https://doi.org/10.1521/soco.1998.16.4.400 

*Maier, M. A., Elliot, A. J., & Lichtenfeld, S. (2008). Mediation of the negative effect of red on 

intellectual performance. Personality and Social Psychology Bulletin. 

https://doi.org/10.1177/0146167208323104 

*Maio, G. R., Pakizeh, A., Cheung, W. Y., & Rees, K. J. (2009). Changing, Priming, and Acting 

on Values: Effects via Motivational Relations in a Circular Model. Journal of Personality 



PRIMING BEHAVIOR                                                                                                                 76 

 

and Social Psychology. https://doi.org/10.1037/a0016420 

*Maloney, N. G., Christiansen, P., Harrold, J. A., Halford, J. C. G., & Hardman, C. A. (2019). 

Do low-calorie sweetened beverages help to control food cravings? Two experimental 

studies. Physiology and Behavior. https://doi.org/10.1016/j.physbeh.2019.03.019 

*Maltarich, M. (2009). A First Examination of the Effects of Conscious and Subconscious Goal 

Commitment and Conscious and Subconscious Achievement Goals on Task Performance. 

[Unpublished]. 

*Maner, J. K., Gailliot, M. T., Rouby, D. A., & Miller, S. L. (2007). Can’t Take My Eyes off 

You: Attentional Adhesion to Mates and Rivals. Journal of Personality and Social 

Psychology. https://doi.org/10.1037/0022-3514.93.3.389 

*Manippa, V., van der Laan, L. N., Brancucci, A., & Smeets, P. A. M. (2019). Health body 

priming and food choice: An eye tracking study. Food Quality and Preference. 

https://doi.org/10.1016/j.foodqual.2018.10.006 

Marcel, A. J. (1983). Conscious and unconscious perception: Experiments on visual masking and 

word recognition. Cognitive Psychology. https://doi.org/10.1016/0010-0285(83)90009-9 

*Marien, H., Custers, R., Hassin, R. R., & Aarts, H. (2012). Unconscious goal activation and the 

hijacking of the executive function. Journal of Personality and Social Psychology, 103(3), 

399–415. https://doi.org/10.1037/a0028955 

*Marquardt, M. (2011). When the mind forges its own plans: the phenomenon of the implicit 

emergence of implementation intentions. [Unpublished]. 

*Massey, B. (2003). Is Justice Colorblind?: Automatic Behavioral Effects of the African-

American Stereotype of Hostility on the Use of Deadly Force in a Simulated Police-Citizen 

Encounter. [Unpublished]. 



PRIMING BEHAVIOR                                                                                                                 77 

 

Mathur, M. B., & VanderWeele, T. J. (2020). Sensitivity analysis for publication bias in meta-

analyses. Journal of the Royal Statistical Society. Series C: Applied Statistics. 

https://doi.org/10.1111/rssc.12440 

*Maxwell, S., Nye, P., & Maxwell, N. (1999). Less pain, same gain: The effects of priming 

fairness in price negotiations. Psychology and Marketing. 

https://doi.org/10.1002/(SICI)1520-6793(199910)16:7<545::AID-MAR1>3.0.CO;2-I 

*Mazar, N., & Zhong, C. B. (2010). Do green products make us better people? Psychological 

Science. https://doi.org/10.1177/0956797610363538 

*Mc Culloch, K. C., Ferguson, M. J., Kawada, C. C. K., & Bargh, J. A. (2008). Taking a closer 

look: On the operation of nonconscious impression formation. Journal of Experimental 

Social Psychology. https://doi.org/10.1016/j.jesp.2007.02.001 

McShane, B. B., Böckenholt, U., & Hansen, K. T. (2016). Adjusting for Publication Bias in 

Meta-Analysis: An Evaluation of Selection Methods and Some Cautionary Notes. 

Perspectives on Psychological Science. https://doi.org/10.1177/1745691616662243 

*Meyer, R. (2012). Priming Ethics: Utilizing Technology to Prime Ethical Norms and Deter 

Counterproductive Work Behaviors. [Unpublished]. 

*Milyavsky, M., Hassin, R. R., & Schul, Y. (2012). Guess what? Implicit motivation boosts the 

influence of subliminal information on choice. Consciousness and Cognition. 

https://doi.org/10.1016/j.concog.2012.06.001 

*Min, D., & Kim, J. H. (2013). Is power powerful? Power, confidence, and goal pursuit. 

International Journal of Research in Marketing. 

https://doi.org/10.1016/j.ijresmar.2012.12.001 

*Miyatake, S., & Higuchi, M. (2017). Does religious priming increase the prosocial behaviour of 



PRIMING BEHAVIOR                                                                                                                 78 

 

a Japanese sample in an anonymous economic game? Asian Journal of Social Psychology. 

https://doi.org/10.1111/ajsp.12164 

Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., Altman, D., Antes, G., Atkins, D., Barbour, 

V., Barrowman, N., Berlin, J. A., Clark, J., Clarke, M., Cook, D., D’Amico, R., Deeks, J. J., 

Devereaux, P. J., Dickersin, K., Egger, M., Ernst, E., … Tugwell, P. (2009). Preferred 

reporting items for systematic reviews and meta-analyses: The PRISMA statement. In PLoS 

Medicine. https://doi.org/10.1371/journal.pmed.1000097 

*Mok, A., & De Cremer, D. (2016). When Money Makes Employees Warm and Bright: 

Thoughts of New Money Promote Warmth and Competence. In Management and 

Organization Review. https://doi.org/10.1017/mor.2015.53 

Möschl, M., Fischer, R., Bugg, J. M., Scullin, M. K., Goschke, T., & Walser, M. (2019). 

Aftereffects and Deactivation of Completed Prospective Memory Intentions: A Systematic 

Review. Psychological Bulletin. https://doi.org/10.1037/bul0000221 

*Mussweiler, T., & Förster, J. (2000). The sex→aggression link: A perception-behavior 

dissociation. Journal of Personality and Social Psychology. https://doi.org/10.1037//0022-

3514.79.4.507 

*Nenkov, G. Y., & Scott, M. L. (2014). “So cute I could eat it up”: Priming effects of cute 

products on indulgent consumption. Journal of Consumer Research. 

https://doi.org/10.1086/676581 

*Neuberg, S. L. (1988). Behavioral Implications of Information Presented Outside of Conscious 

Awareness: The Effect of Subliminal Presentation of Trait Information on Behavior in the 

Prisoner’s Dilemma Game. Social Cognition. https://doi.org/10.1521/soco.1988.6.3.207 

Neuroskeptic. (2012). Beware Reverse Publication Bias. Discover. 



PRIMING BEHAVIOR                                                                                                                 79 

 

https://www.discovermagazine.com/mind/beware-reverse-publication-bias 

*Ntoumanis, N., Healy, L. C., Sedikides, C., Duda, J., Stewart, B., Smith, A., & Bond, J. (2014). 

When the going gets tough: The “Why” of goal striving matters. Journal of Personality. 

https://doi.org/10.1111/jopy.12047 

*O’Carroll, R. E., Haddow, L., Foley, L., & Quigley, J. (2017). If you needed an organ 

transplant would you have one? The effect of reciprocity priming and mode of delivery on 

organ donor registration intentions and behaviour. British Journal of Health Psychology. 

https://doi.org/10.1111/bjhp.12248 

*Oettingen, G., Grant, H., Smith, P. K., Skinner, M., & Gollwitzer, P. M. (2006). Nonconscious 

goal pursuit: Acting in an exploratory vacuum. [Unpublished]. 

*Oikawa, M. (2004). Moderation of automatic achievement goals by conscious monitoring. 

Psychological Reports. https://doi.org/10.2466/pr0.95.3.975-980 

*Oikawa, M., & Oikawa, H. (2010). Consciousness and the unconscious in self-regulation: The 

effects of conscious compilation on goal priming. Shinrigaku Kenkyu. 

https://doi.org/10.4992/jjpsy.81.485 

*Papies, E. K., Potjes, I., Keesman, M., Schwinghammer, S., & Van Koningsbruggen, G. M. 

(2014). Using health primes to reduce unhealthy snack purchases among overweight 

consumers in a grocery store. International Journal of Obesity. 

https://doi.org/10.1038/ijo.2013.136 

*Papies, Esther K., & Hamstra, P. (2010). Goal priming and eating behavior: Enhancing self-

regulation by environmental cues. Health Psychology. https://doi.org/10.1037/a0019877 

*Park, J., Kim, K., Kwak, J., & Wyer, R. S. (2014). Priming thoughts about extravagance: 

Implications for consumer decisions about luxury products. Journal of Experimental 



PRIMING BEHAVIOR                                                                                                                 80 

 

Psychology: Applied. https://doi.org/10.1037/xap0000006 

*Park, M.-K. (2013). Explicit Instruction and Priming of Achievement Goals: Effect on Risk-

Taking Behavior. [Unpublished]. 

*Peláez-Fernández, M. A., & Extremera, N. (2011). The control dilemma in eating behavior: 

influence of temptation cues in restrained versus unrestrained eaters. Psicothema. 

Peters, J. L., Sutton, A. J., Jones, D. R., Abrams, K. R., & Rushton, L. (2006). Comparison of 

two methods to detect publication bias in meta-analysis. Journal of the American Medical 

Association. https://doi.org/10.1001/jama.295.6.676 

Pietschnig, J., Siegel, M., Eder, J. S. N., & Gittler, G. (2019). Effect Declines Are Systematic, 

Strong, and Ubiquitous: A Meta-Meta-Analysis of the Decline Effect in Intelligence 

Research. In Frontiers in Psychology. https://doi.org/10.3389/fpsyg.2019.02874 

*Pinelli, M., Pellissier, S., & Bry, C. (2018). The Impact of Priming on Speed Reduction on a 

Ski Slope. Journal of Primary Prevention. https://doi.org/10.1007/s10935-018-0521-z 

*Prenoveau, J., & Kirkhart, M. (2015). Replication of Study 2 by Eitam, Hassin, & Schul (2008, 

Psychological Science). [Unpublished]. 

Pustejovsky, J. E., & Rodgers, M. A. (2019). Testing for funnel plot asymmetry of standardized 

mean differences. Research Synthesis Methods. https://doi.org/10.1002/jrsm.1332 

Pustejovsky, J. E., & Tipton, E. (2021). Meta-analysis with Robust Variance Estimation: 

Expanding the Range of Working Models. Prevention Science. 

https://doi.org/10.1007/s11121-021-01246-3 

*Rachel, L., & Larson, L. (2007). Expertise and the Domain-Specific Identity: Nonconscious 

Priming and Automatized Mental Repetoires. [Unpublished]. 

*Radel, R., Sarrazin, P., & Pelletier, L. (2009). Evidence of subliminally primed motivational 



PRIMING BEHAVIOR                                                                                                                 81 

 

orientations: The effects of unconscious motivational processes on the performance of a 

new motor task. Journal of Sport and Exercise Psychology. 

https://doi.org/10.1123/jsep.31.5.657 

*Ramanathan, S. (2002). Goal-Dependent Automaticity in Impulsive Decisions. [unpublished]. 

Ramanathan, S., & Menon, G. (2002). Don’t know why, but I had this craving: Goal-dependent 

automaticity in impulsive decisions. New York University Working Paper. 

*Riciputi, S., & Erdal, K. (2017). The effect of stereotype threat on student-athlete math 

performance. Psychology of Sport and Exercise. 

https://doi.org/10.1016/j.psychsport.2017.06.003 

*Roberts, J. R., & Maxfield, M. (2019). Mortality Salience and Age Effects on Charitable 

Donations. American Behavioral Scientist. https://doi.org/10.1177/0002764219850864 

Rodgers, M. A., & Pustejovsky, J. E. (2021). Evaluating meta-analytic methods to detect 

selective reporting in the presence of dependent effect sizes. Psychological Methods. 

https://doi.org/10.1037/met0000300 

*Roehrich, L. (1992). Priming The Pump: Activation of The Alcohol Expectancy Constuct 

Increases Drinking Behavior. [Unpublished]. 

Rothstein, H. R., Sutton, A. J., & Borenstein, M. (2006). Publication Bias in Meta-Analysis. In 

Publication Bias in Meta-Analysis: Prevention, Assessment and Adjustments. 

https://doi.org/10.1002/0470870168.ch1 

*Rowe, A. C., Carnelley, K. B., Harwood, J., Micklewright, D., Russouw, L., Rennie, C. L., & 

Liossi, C. (2012). The effect of attachment orientation priming on pain sensitivity in pain-

free individuals. Journal of Social and Personal Relationships. 

https://doi.org/10.1177/0265407511431189 



PRIMING BEHAVIOR                                                                                                                 82 

 

*Salee, L. (1988). The effects of gender stereotypes on communication behavior and attributions. 

[Unpublished]. 

*Salerno, A., Laran, J., & Janiszewski, C. (2014). Hedonic eating goals and emotion: When 

sadness decreases the desire to indulge. Journal of Consumer Research. 

https://doi.org/10.1086/675299 

*Sambolec, E. (2006). The effectiveness of overt and covert motivators on intrinsic interest and 

attributions. [Unpublished]. 

*Sambolec, E. J., Kerr, N. L., & Messé, L. A. (2007). The role of competitiveness at social tasks: 

Can indirect cues enhance performance? Journal of Applied Sport Psychology. 

https://doi.org/10.1080/10413200601185164 

*Saroglou, V., Corneille, O., & van Cappellen, P. (2009). Speak, lord, your servant is listening: 

Religious priming activates submissive thoughts and behaviors. International Journal for 

the Psychology of Religion. https://doi.org/10.1080/10508610902880063 

Sassenberg, K., Moskowitz, G. B., Fetterman, A., & Kessler, T. (2017). Priming creativity as a 

strategy to increase creative performance by facilitating the activation and use of remote 

associations. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/j.jesp.2016.06.010 

Scherer, A. (2014). The impact of political cues on information seeking and the need for 

cognitive closure. ProQuest Dissertations and Theses. 

*Schmid Mast, M., Sieverding, M., Esslen, M., Graber, K., & Jäncke, L. (2008). Masculinity 

causes speeding in young men. Accident Analysis and Prevention. 

https://doi.org/10.1016/j.aap.2007.09.028 

*Schrag, Y., Tremea, A., Lagger, C., Ohana, N., & Mohr, C. (2016). Pro free will priming 



PRIMING BEHAVIOR                                                                                                                 83 

 

enhances “risk-taking” behavior in the Iowa Gambling Task, but not in the Balloon 

Analogue Risk Task: Two independent priming studies. PLoS ONE. 

https://doi.org/10.1371/journal.pone.0152297 

Schuch, F. B., Vancampfort, D., Rosenbaum, S., Richards, J., Ward, P. B., Veronese, N., Solmi, 

M., Cadore, E. L., & Stubbs, B. (2016). Exercise for depression in older adults: a meta-

analysis of randomized controlled trials adjusting for publication bias. Brazilian Journal of 

Psychiatry, 38(3), 247–254. 

Schwarz, N., & Clore, G. L. (1983). Mood, misattribution, and judgments of well-being: 

Informative and directive functions of affective states. Journal of Personality and Social 

Psychology, 45(3), 513–523. https://doi.org/10.1037/0022-3514.45.3.513 

*Scott, M. L., & Nenkov, G. Y. (2016). Using consumer responsibility reminders to reduce 

cuteness-induced indulgent consumption. Marketing Letters. 

https://doi.org/10.1007/s11002-014-9336-8 

*Seitchik, A. E., & Harkins, S. G. (2014). The Effects of Nonconscious and Conscious Goals on 

Performance. Basic and Applied Social Psychology. 

https://doi.org/10.1080/01973533.2013.856785 

*Sela, A., & Baba, S. (2009). Unraveling priming: When does the same prime activate a goal 

versus a trait? Journal of Consumer Research. https://doi.org/10.1086/598612 

Senay, I., Albarracín, D., & Noguchi, K. (2010). Motivating goal directed behavior through 

introspective self-talk: The role of the interrogative form of simple future tense. 

Psychological Science, 21(4), 499–504. 

*Shah, J. (2003). The Motivational Looking Glass: How Significant Others Implicitly Affect 

Goal Appraisals. Journal of Personality and Social Psychology. 



PRIMING BEHAVIOR                                                                                                                 84 

 

https://doi.org/10.1037/0022-3514.85.3.424 

*Shah, J. Y., & Kruglanski, A. W. (2002). Priming against your will: How accessible alternatives 

affect goal pursuit. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/S0022-1031(02)00005-7 

*Shah, J. Y., & Kruglanski, A. W. (2003). When Opportunity Knocks: Bottom-up Priming of 

Goals by Means and Its Effects on Self-Regulation. Journal of Personality and Social 

Psychology, 84(6), 1109–1122. https://doi.org/10.1037/0022-3514.84.6.1109 

*Shanks, D. R., Newell, B. R., Lee, E. H., Balakrishnan, D., Ekelund, L., Cenac, Z., Kavvadia, 

F., & Moore, C. (2013). Priming Intelligent Behavior: An Elusive Phenomenon. PLoS ONE. 

https://doi.org/10.1371/journal.pone.0056515 

*Shantz, A., & Latham, G. (2011). The effect of primed goals on employee performance: 

Implications for human resource management. Human Resource Management. 

https://doi.org/10.1002/hrm.20418 

*Shantz, A., & Latham, G. P. (2009). An exploratory field experiment of the effect of 

subconscious and conscious goals on employee performance. Organizational Behavior and 

Human Decision Processes. https://doi.org/10.1016/j.obhdp.2009.01.001 

*Shariff, A. F., & Norenzayan, A. (2007). God is watching you: Priming God concepts increases 

prosocial behavior in an anonymous economic game. Psychological Science. 

https://doi.org/10.1111/j.1467-9280.2007.01983.x 

Shariff, A. F., Willard, A. K., Andersen, T., & Norenzayan, A. (2016). Religious Priming: A 

Meta-Analysis With a Focus on Prosociality. Personality and Social Psychology Review. 

https://doi.org/10.1177/1088868314568811 

*Sheeran, P., Aarts, H., Custers, R., Rivis, A., Webb, T. L., & Cooke, R. (2005). The goal-



PRIMING BEHAVIOR                                                                                                                 85 

 

dependent automaticity of drinking habits. British Journal of Social Psychology. 

https://doi.org/10.1348/014466604X23446 

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011). False-positive psychology: Undisclosed 

flexibility in data collection and analysis allows presenting anything as significant. 

Psychological Science. https://doi.org/10.1177/0956797611417632 

Smaldino, P. E., & McElreath, R. (2016). The natural selection of bad science. Royal Society 

Open Science. https://doi.org/10.1098/rsos.160384 

Sparrow, B., & Wegner, D. M. (2006). Unpriming: The deactivation of thoughts through 

expression. Journal of Personality and Social Psychology, 91(6), 1009–1019. 

https://doi.org/10.1037/0022-3514.91.6.1009 

*Spears, R., Gordijn, E., Dijksterhuis, A., & Stapel, D. A. (2004). Reaction in Action: Intergroup 

Contrast in Automatic Behavior. Personality and Social Psychology Bulletin. 

https://doi.org/10.1177/0146167203262087 

Srull, T. K., & Wyer, R. S. (1979). The role of category accessibility in the interpretation of 

information about persons: Some determinants and implications. Journal of Personality and 

Social Psychology. https://doi.org/10.1037/0022-3514.37.10.1660 

*Stajkovic, A. D., Latham, G. P., Sergent, K., & Peterson, S. J. (2019). Prime and Performance: 

Can a CEO Motivate Employees Without Their Awareness? Journal of Business and 

Psychology. https://doi.org/10.1007/s10869-018-9598-x 

*Stajkovic, A. D., Locke, E. A., & Blair, E. S. (2006). A first examination of the relationships 

between primed subconscious goals, assigned conscious goals, and task performance. 

Journal of Applied Psychology. https://doi.org/10.1037/0021-9010.91.5.1172 

Stanley, T. D. (2017). Limitations of PET-PEESE and Other Meta-Analysis Methods. Social 



PRIMING BEHAVIOR                                                                                                                 86 

 

Psychological and Personality Science. https://doi.org/10.1177/1948550617693062 

Stanley, T. D., & Doucouliagos, H. (2014). Meta-regression approximations to reduce 

publication selection bias. Research Synthesis Methods. https://doi.org/10.1002/jrsm.1095 

*Stein, K. D., Goldman, M. S., & Del Boca, F. K. (2000). The influence of alcohol expectancy 

priming and mood manipulation on subsequent alcohol consumption. Journal of Abnormal 

Psychology. https://doi.org/10.1037/0021-843X.109.1.106 

Sterne, J. A. C., Becker, B. J., & Egger, M. (2006). The Funnel Plot. In Publication Bias in 

Meta-Analysis: Prevention, Assessment and Adjustments (pp. 73–98). 

https://doi.org/10.1002/0470870168.ch5 

*Stöckli, S., Stämpfli, A. E., Messner, C., & Brunner, T. A. (2016). An (un)healthy poster: When 

environmental cues affect consumers’ food choices at vending machines. Appetite. 

https://doi.org/10.1016/j.appet.2015.09.034 

*Strahan, E. J., Spencer, S. J., & Zanna, M. P. (2002). Subliminal priming and persuasion: 

Striking while the iron is hot. Journal of Experimental Social Psychology, 38(6), 556–568. 

https://doi.org/10.1016/S0022-1031(02)00502-4 

*Takarangi, M. K. T., Polaschek, D. L. L., Hignett, A., & Garry, M. (2008). Chronic and 

temporary aggression causes hostile false memories for ambiguous information. Applied 

Cognitive Psychology. https://doi.org/10.1002/acp.1327 

Tanner-Smith, E. E., Tipton, E., & Polanin, J. R. (2016). Handling Complex Meta-analytic Data 

Structures Using Robust Variance Estimates: a Tutorial in R. Journal of Developmental and 

Life-Course Criminology. https://doi.org/10.1007/s40865-016-0026-5 

*Taylor, C., Webb, T. L., & Sheeran, P. (2014). “I deserve a treat!”: Justifications for indulgence 

undermine the translation of intentions into action. British Journal of Social Psychology. 



PRIMING BEHAVIOR                                                                                                                 87 

 

https://doi.org/10.1111/bjso.12043 

*Thorpe, J. (2009). Significant others and prosocial behavior: How do we know how to help? 

ProQuest Dissertations and Theses. 

*Trejo, B. C. (2014). The influence of non-conscious emotion regulation on cognition, behavior, 

and self-regulation outcomes. In Dissertation Abstracts International Section A: Humanities 

and Social Sciences. 

*Trudel, R., & Murray, K. B. (2011). Why didn’t I think of that? self-regulation through 

selective information processing. Journal of Marketing Research. 

https://doi.org/10.1509/jmkr.48.4.701 

*Utz, S., Ouwerkerk, J. W., & Van Lange, P. A. M. (2004). What is smart in a social dilemma? 

Differential effects of priming competence on cooperation. In European Journal of Social 

Psychology. https://doi.org/10.1002/ejsp.200 

*Uysal, A. (2011). Autonomy and pain: A self-determination theory approach to psychological 

aspects of physical pain. In Dissertation Abstracts International, B: Sciences and 

Engineering. 

Vadillo, M. A., Hardwicke, T. E., & Shanks, D. R. (2016). Comment: Selection bias, vote 

counting, and Money-Priming effects: A comment on rohrer, pashler, and harris (2015) and 

vohs (2015). In Journal of Experimental Psychology: General. 

https://doi.org/10.1037/xge0000157 

Valentim, A. (2019). The 7 Deadly Sins of Psychology: A Manifesto for Reforming the Culture 

of Scientific Practice By C. Chambers 2017 Princeton University Press Princeton, NJ 288 

pp. hardcover. ISBN: 9780691158907. The Social Science Journal. 

https://doi.org/10.1016/j.soscij.2019.07.006 



PRIMING BEHAVIOR                                                                                                                 88 

 

Vallacher, R. R., & Wegner, D. M. (1989). Levels of Personal Agency: Individual Variation in 

Action Identification. Journal of Personality and Social Psychology. 

https://doi.org/10.1037/0022-3514.57.4.660 

Van Aert, R. C. M., Wicherts, J. M., & Van Assen, M. A. L. M. (2019). Publication bias 

examined in meta-analyses from psychology and medicine: A meta-meta-analysis. PLoS 

ONE. https://doi.org/10.1371/journal.pone.0215052 

*van Cappellen, P., Corneille, O., Cols, S., & Saroglou, V. (2011). Beyond mere compliance to 

authoritative figures: Religious priming increases conformity to informational influence 

among submissive people. International Journal for the Psychology of Religion. 

https://doi.org/10.1080/10508619.2011.556995 

*van der Laan, L. N., Papies, E. K., Hooge, I. T. C., & Smeets, P. A. M. (2017). Goal-directed 

visual attention drives health goal priming: An eye-tracking experiment. Health Psychology. 

https://doi.org/10.1037/hea0000410 

van Elk, M., Matzke, D., Gronau, Q. F., Guan, M., Vandekerckhove, J., & Wagenmakers, E.-J. 

(2015). Meta-analyses are no substitute for registered replications: a skeptical perspective 

on religious priming. Frontiers in Psychology. https://doi.org/10.3389/fpsyg.2015.01365 

*Van Tongeren, D. R., Hibbard, R., Edwards, M., Johnson, E., Diepholz, K., Newbound, H., 

Shay, A., Houpt, R., Cairo, A., & Green, J. D. (2018). Heroic helping: The effects of 

priming superhero images on prosociality. Frontiers in Psychology. 

https://doi.org/10.3389/fpsyg.2018.02243 

*Van Tongeren, D. R., Stafford, J., Hook, J. N., Green, J. D., Davis, D. E., & Johnson, K. A. 

(2016). Humility attenuates negative attitudes and behaviors toward religious out-group 

members. Journal of Positive Psychology. https://doi.org/10.1080/17439760.2015.1037861 



PRIMING BEHAVIOR                                                                                                                 89 

 

*Veltkamp, M., Aarts, H., & Custers, R. (2008). On the emergence of deprivation-reducing 

behaviors: Subliminal priming of behavior representations turns deprivation into 

motivation. Journal of Experimental Social Psychology. 

https://doi.org/10.1016/j.jesp.2007.08.005 

Veltkamp, M., Custers, R., & Aarts, H. (2011). Motivating consumer behavior by subliminal 

conditioning in the absence of basic needs: Striking even while the iron is cold. Journal of 

Consumer Psychology. https://doi.org/10.1016/j.jcps.2010.09.011 

*Verbruggen, F., & Logan, G. D. (2009). Automaticity of Cognitive Control: Goal Priming in 

Response-Inhibition Paradigms. Journal of Experimental Psychology: Learning Memory 

and Cognition. https://doi.org/10.1037/a0016645 

*Verplanken, B., & Holland, R. W. (2002). Motivated decision making: Effects of activation and 

self-centrality of values on choices and behavior. Journal of Personality and Social 

Psychology. https://doi.org/10.1037/0022-3514.82.3.434 

*Versluis, I., & Papies, E. K. (2016). Eating less from bigger packs: Preventing the pack size 

effect with diet primes. Appetite. https://doi.org/10.1016/j.appet.2016.02.011 

Vevea, J. L., & Woods, C. M. (2005). Publication bias in research synthesis: Sensitivity analysis 

using a priori weight functions. Psychological Methods. https://doi.org/10.1037/1082-

989X.10.4.428 

*Vohs, K. D., Mead, N. L., & Goode, M. R. (2006). The psychological consequences of money. 

Science. https://doi.org/10.1126/science.1132491 

Wegener, D. T., & Petty, R. E. (1995). Flexible correction processes in social judgment - the role 

of naive theories in corrections for perceived bias. Journal of Personality and Social 

Psychology, 68(1), 36–51. https://doi.org/10.1037/0022-3514.68.1.36 



PRIMING BEHAVIOR                                                                                                                 90 

 

Weinberger, J., & Stoycheva, V. (2020). The unconscious: Theory, research, and clinical 

implications. The Unconscious: Theory, Research, and Clinical Implications. 

Weingarten, E., Chen, Q., McAdams, M., Yi, J., Hepler, J., & Albarracín, D. (2016). On priming 

action: Conclusions from a meta-analysis of the behavioral effects of incidentally-presented 

words. In Current Opinion in Psychology (Vol. 12, pp. 53–57). 

https://doi.org/10.1016/j.copsyc.2016.04.015 

Weingarten, E., Chen, Q., McAdams, M., Yi, J., Hepler, J., & Albarracín, D. (2016). From 

primed concepts to action: A meta-analysis of the behavioral effects of incidentally 

presented words. Psychological Bulletin, 142(5), 472–497. 

https://doi.org/10.1037/bul0000030 

*Wellman, J. A., & Geers, A. L. (2009). Rebel without a (conscious) cause: Priming a 

nonconscious goal for psychological reactance. Basic and Applied Social Psychology. 

https://doi.org/10.1080/01973530802659711 

*Welsh, D. T., & Ordóñez, L. D. (2014). Conscience without cognition: The effects of 

subconscious priming on ethical behavior. Academy of Management Journal. 

https://doi.org/10.5465/amj.2011.1009 

*Wheeler, S. C., & Berger, J. (2007). When the same prime leads to different effects. Journal of 

Consumer Research. https://doi.org/10.1086/518547 

*Wheeler, S. C., Jarvis, W. B. G., & Petty, R. E. (2001). Think Unto Others: The Self-

Destructive Impact of Negative Racial Stereotypes. Journal of Experimental Social 

Psychology. https://doi.org/10.1006/jesp.2000.1448 

Wicherts, J. M., Veldkamp, C. L. S., Augusteijn, H. E. M., Bakker, M., van Aert, R. C. M., & 

van Assen, M. A. L. M. (2016). Degrees of freedom in planning, running, analyzing, and 



PRIMING BEHAVIOR                                                                                                                 91 

 

reporting psychological studies: A checklist to avoid P-hacking. In Frontiers in Psychology. 

https://doi.org/10.3389/fpsyg.2016.01832 

*Wieland, A. M., & Burnham, T. A. (2016). Boosting performance on an evaluative math test: 

Goal activation vs self-affirmation. Psychological Reports. 

https://doi.org/10.1177/0033294115625576 

*Wilkins, C. L., Wellman, J. D., Flavin, E. L., & Manrique, J. A. (2018). When men perceive 

anti-male bias: Status-legitimizing beliefs increase discrimination against women. 

Psychology of Men and Masculinity. https://doi.org/10.1037/men0000097 

Wood, R. E., Mento, A. J., & Locke, E. A. (1987). Task Complexity as a Moderator of Goal 

Effects: A Meta-Analysis. Journal of Applied Psychology. https://doi.org/10.1037/0021-

9010.72.3.416 

Wood, W., & Rünger, D. (2016). Psychology of habit. Annual Review of Psychology. 

https://doi.org/10.1146/annurev-psych-122414-033417 

*Wryobeck, J., & Chen, Y. (2003). Using Priming Techniques to Facilitate Health Behaviours. 

Clinical Psychologist. https://doi.org/10.1080/13284200410001707553 

*Wyer, N. A., & Calvini, G. (2011). Don’t sit so close to me: Unconsciously elicited affect 

automatically provokes social avoidance. Emotion. https://doi.org/10.1037/a0023981 

*Wyer, N. A., Calvini, G., Nash, A., & Miles, N. (2010). Priming in interpersonal contexts: 

Implications for affect and behavior. Personality and Social Psychology Bulletin. 

https://doi.org/10.1177/0146167210386968 

*Wyer, N. A., Neilens, H., Perfect, T. J., & Mazzoni, G. (2011). Automatic and ironic behavior 

are both mediated by changes in the self-concept. Journal of Experimental Social 

Psychology. https://doi.org/10.1016/j.jesp.2011.05.008 



PRIMING BEHAVIOR                                                                                                                 92 

 

*Zabelina, D. L., Felps, D., & Blanton, H. (2013). The motivational influence of self-guides on 

creative pursuits. Psychology of Aesthetics, Creativity, and the Arts. 

https://doi.org/10.1037/a0030464 

Zanna, M. P., Olson, J. M., & Fazio, R. H. (1980). Attitude-behavior consistency: An individual 

difference perspective. Journal of Personality and Social Psychology, 38(3), 432–440. 

https://doi.org/10.1037/0022-3514.38.3.432 

*Zaval, L., Markowitz, E. M., & Weber, E. U. (2015). How Will I Be Remembered? Conserving 

the Environment for the Sake of One’s Legacy. Psychological Science. 

https://doi.org/10.1177/0956797614561266 

*Zdaniuk, A., & Bobocel, D. R. (2013). The automatic activation of (un)fairness behavior in 

organizations. Human Resource Management Review. 

https://doi.org/10.1016/j.hrmr.2012.12.006 

*Zhong, C. B., & DeVoe, S. E. (2010). You are how you eat: Fast food and impatience. 

Psychological Science. https://doi.org/10.1177/0956797610366090 

Zhong, C.-B., & Liljenquist, K. (2006). Washing Away Your Sins : Threatened. Science. 

*Zhu, Y. (2012). Two Systems of Justice Judgment in Action. In ProQuest Dissertations and 

Theses. 

Zogmaister, C., Arcuri, L., Castelli, L., & Smith, E. R. (2008). The impact of loyalty and 

equality on implicit ingroup favoritism. Group Processes and Intergroup Relations. 

https://doi.org/10.1177/1368430208095402 

 

 



PRIMING BEHAVIOR                                                                                                                                                                            93                                              

 

Table 1 

Summary of Existing Meta-Analyses of Priming Effects 

 

Short Reference Type of 

Priming 

Type of Behavioral 

Outcome 

Mean effect 

Size (95 % 

CI) 

k Heterogeneity 

Indices  

Findings and Conclusions 

about Publication bias 

DeCoster 
and 
Claypool 
(2004) 

Trait priming Impression formation Assimilation:  

d = 0.35 

(0.30, 0.41) 

Anchoring:  

d = -0.51 

(-0.63, -0.39) 

Correction:  

d = -0.68 

(-0.82, -0.55) 

45 

 

 

11 

 

 

9 

Assimilation:  

Qw = 81.07 

(p < .001) 

Anchoring:  

Qw = 29.14 

(p = .001) 

Correction:  

Qw = 33.18 

(p < .001) 

Not assessed 

 

Van den 
Bussche et 
al. (2009) 

Semantic 

priming 

Semantic 

interpretation 

d = 0.80 

(0.60, 1.00) 

88 Var(between-

study) = 0.15 

Var(between-

condition)=0.10 

Nonsignificant correlation 

between sample size 

and effect size 

Shariff et 
al. (2016) 

Religious 

priming 

Prosocial behavior d = 0.40 

(0.34, 0.46) 

92 Qb(df = 24) = 

74.42 

Trim-and-fill and p-curve 

reflected significant religious 

priming after adjustment.  

Lodder et 
al. (2019) 

Money 

priming 

Prosocial behavior, 

performance, 

persistence, etc. 

d = 0.31 

(0.26, 0.36) 

24

6 

I2=81.3%, 

τ2=0.117 

Significant effects for published 

and unpublished reports but not 

pre-registered ones 

Weingarte
n et al. 
(2016) 

Behavioral 

priming 

Performance, food 

consumption, enacted 

choice of product, etc. 

d = 0.35 

(0.29, 0.41) 

35

2 

I2=62.5% 

 

Trim-and-fill and p-curve 

reflected true effects of 

behavioral priming. 

Chen 
et al. 
(2020
) 

Achievement 

priming 

Performance, 

persistence, creativity, 

(un)ethical behavior 

d = 0.44 

(0.36, 0.52) 

34 Not reported Not assessed 
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Note. d = Cohen’s d; k = Number of effect sizes included; CI = Confidence interval; Qw = Within-factor homogeneity; p = Statistical 

significance; Var = Estimation of variance; Qb= Between-factor heterogeneity. 
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Table 2  

Descriptive Statistics 

 

Variable Type of Statistic         Summary Statistics 

Descriptive Characteristics 

   

Year (α = 1) M (SD)            2009.88 (6.32) 
 Mdn                           2010 

 

Country (κ = 1) 

 

US Count (%) 

                 

                458 (53.69) 
 Non-US Count (%)                 395 (46.31) 

 

Publication Status (κ = 1) 

 

Published Count (%) 

                 

                657 (77.02) 
 Unpublished Count (%)                 196 (22.98) 

   

Theoretical Moderators 

   

Type of Priming (κ = 0.80) Behavioral Count (%)                 501 (58.73) 
 Nonbehavioral Count (%)                 352 (41.27) 

   

Goal Value (κ = 1) Nonmanipulated Count (%)                 768 (90.03) 
 Lower Count (%)                       6 (0.70) 
 Higher Count (%)                     79 (9.27)  
   

Goal Expectancy (κ = 1) Nonmanipulated Count (%)                 779 (91.32) 
 Lower Count (%)                     33 (3.87) 
 Higher Count (%)                     41 (4.81) 

 

Delay / Satisfaction (κ = 1) 

 

No Delay Count (%) 

                

           697 (81.71) 

 Delay Without Satisfaction 

Count (%) 
                126 (14.77) 

 Delay with Satisfaction  

Count (%) 
                    30 (3.52) 

 

Prime Characteristics  
 

Proportion of Prime (α = 1) Mean (SD)                  0.84 (0.22) 
 Median                                 1 

 

Modality of Priming (κ = 1) 

 

Verbal Priming Count (%) 

                 

                650 (76.20) 
 Visual Priming Count (%)                 203 (23.80) 

 

Content of Prime (κ = 1) 

 

Achievement, intelligence, 

or efficacy Count (%) 

                 

                241 (28.25) 



PRIMING BEHAVIOR                                                                                                              96 

Variable Type of Statistic         Summary Statistics 

 Common behaviors Count 

(%) 
                211 (24.74) 

 Money, marketing, or 

finance Count (%) 
                    69 (8.08) 

 Morality, God, or 

prosociality Count (%) 
                119 (13.95) 

 Motivation Count (%)                     59 (6.92) 

 Sex, gender, or romantic 

behavior Count (%) 
                    39 (4.57) 

 Stereotype Count (%)                 115 (13.49) 

   

 

Liminality (κ = 1) 
Subliminal Count (%)                 141 (16.53) 

 Supraliminal Count (%)                 712 (83.47) 

 

Task Characteristics 

 

Social Desirability (κ = 0.65) 

 

Neutral Count (%) 

                 

                 587 (68.82) 
 Negative Count (%)                     34 (3.97) 
 Positive Count (%)                 232 (27.21) 

 

Dependent Measure (κ = 1) 

 

Performance Count (%) 

                 

                306 (35.87) 
 Other Count (%)                 547 (64.13) 

   

Other Design Features 

 

Control Type (κ = 1) 

 

Neutral Word Count (%) 

                 

                476 (55.80) 
 Other Count (%)                 377 (44.20) 

 

Funneled Debriefing (κ = 0.72) 

 

Absent Count (%) 

                 

                539 (63.19) 
 Present Count (%)                 314 (36.81) 

 

Task Before Priming (κ = 1) 

 

Absent Count (%) 

                 

                596 (69.87) 
 Present Count (%)                 257 (30.13) 

Note. α = Cronbach's Alpha; κ = Cohen’s Kappa 
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Table 3 

Mean Effect Size Estimators and Heterogeneity Indices 

 

 CHE under RVE   CE under  

RVE 

 MLM CHE under RVE 

(Including outliers as 

sensitivity analyses) 

Weighted mean effect 
and 95% CI 

        0.380 

      [0.345, 0.414] 

         0.425 

[0.388, 0.462] 

        0.380 

      [0.346, 0.415] 

   0.408 

 [0.367, 0.448] 

     

Number of Studies         359          359         359    361 

Number of Samples         526         526         526    531 

Number of Effects         853          853         853    867 

 

Heterogeneity indices 

    

I2        76.9%        63.6%        65.2%    81.8% 

τ2        <.001           .110       .008        <.001    

σ2 (effect level) .130                                      .066    .208 

σ2 (sample level)        .021        .043    .035 

σ2 (study level)         <.001        .008    <.001 

Note. CHE: Correlated and Hierarchical Effects Model; RVE: Robust variance estimation; CE: Correlated Effects Model; MLM: 

Multi-level modeling; I2 = Overall amount of heterogeneity / Overall amount of variance; τ2 = Estimation of true amount of between-

study heterogeneity; CI = Confidence Interval; σ2 = Estimation of between-factor heterogeneity. 
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Table 4 

Estimation of Mean Effect Size Adjusted by Different Publication Bias Methods 
 

     Dataset            Published Versus Nonpublished Effects Year of 

Report 
Unadjusted 

(With CE under 

RVE)  

   

Adjusted by 

Selection 

Methods 

(Assuming 

severe two-

tail biases) 

Adjusted by 

Selection 

Methods 

(Assuming 

severe one-tail 

biases) 

Published 

d [95% CI] 

Unpublished 

d [95% CI] 

    

    Qb 

    

 B(SE) 

 

d [95% CI] 

 

d 

   

       d  

All Effects 
(k = 853) 

0.40 

[0.37, 0.44] 

0.29 

[0.21, 0.38] 

 

6.65** 

-0.007* 

(0.003) 

0.43 

[0.39, 0.46] 

0.27      0.06 

Behavioral 

Primes 
(k = 501) 

0.41 

[0.35, 0.46] 

0.27 

[0.16, 0.37] 

  

7.31* 

 -0.006 

(0.004) 

0.41 

[0.36, 0.46] 

0.26      0.04 

        

Nonbehavioral 

Primes 
(k = 352) 

0.39 

[0.34, 0.45] 

0.35 

[0.22, 0.49] 

  0.36 -0.010** 

(0.004) 

0.44 

[0.39, 0.50] 

0.28      0.09 

Note. ** p < .01 * p <.05; k = Number of effects; d = Cohen’s d; CI = Confidence interval; Qb= Heterogeneity between groups; B = 

Unstandardized regression coefficient; SE = Standard error; CE: Correlated Effects Model; RVE = Robust variance estimation. Due to 

the small value of the Bs and SEs for analyses on year of report, we reported three digits after decimal point.  

 

 

 

 

 

 

 

 

 

 



PRIMING BEHAVIOR                                                                                                                99                                                                                                                                         

 

Table 5 

Estimation of Mean Effect Size Adjusted by Mathur and VanderWeele's (2020) Sensitivity 

Analyses (Two-Tailed) 

 

Assuming Different Bias Severity 

       η = 2      η = 5           η = 100 η = 10000 

Dataset d [95% CI] d [95% CI] d [95% CI] d [95% CI] 

All Effects 

(k = 853) 

0.29 

[0.26, 0.32] 

0.22 

[0.20, 0.25] 

0.17 

[0.14, 0.19] 

0.17 

[0.14, 0.19] 

Behavioral 
Primes 

(k = 501) 

0.28 

[0.23, 0.32] 

0.21 

[0.18, 0.25] 

0.16 

[0.13, 0.20] 

0.16 

[0.12, 0.19] 

Nonbehavioral 
Primes 

(k = 352) 

0.30 

[0.26, 0.34] 

0.24 

[0.20, 0.27] 

0.18 

[0.15, 0.22] 

0.18 

[0.14, 0.21] 

Note. η = The number of times more likely an affirmative study is to be published than a 

nonaffirmative study; k = Number of effects; d = Cohen’s d; CI = Confidence interval.
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Table 6  

Exploratory Moderator Analyses 

 

Moderators   d [CI]         Qb   k I2 τ2 

Descriptive Statistics      

   Country               3.29 853 64.9% 0.006 

      United States  
0.35 

[0.30, 0.40] 
 458 

  

      Non-U.S. 
0.41 

[0.34, 0.48] 
 395 

  

Prime Characteristics      

   Proportion of Prime                         1.39 853 65.1% 0.008 

      

   Priming Modality               3.75^ 853 64.3% 0.006 

      Verbal 
0.36  

    [0.32, 0.40] 
 650 

  

      Visual 
0.44  

[0.36, 0.52] 
 203 

  

      

   Content of Prime                7.11 853 63.0% 0.009 

      Achievement, Intelligence, or Efficacy 
0.31a  

    [0.24, 0.38] 
 241 

  

      Common Behavior 
0.40  

[0.31, 0.59] 
 211 

  

      Money, Marketing, or Finance 
0.41  

    [0.29, 0.54] 
   69 

  

      Morality, God, or Prosociality 
0.38b  

[0.27, 0.49] 
 119 

  

      Motivation 
0.41  

[0.26, 0.55] 
   59 

  

      Sex, Gender, or Romantic Behavior 
0.42  

    [0.24, 0.59] 
   39 

  

      Stereotype 0.44b   115   
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Moderators   d [CI]         Qb   k I2 τ2 

[0.33, 0.56] 

   Liminality               1.50 853 64.6% 0.007 

      Subliminal 
0.43  

    [0.34, 0.51] 
 141 

  

      Supraliminal 
0.37  

[0.28, 0.46] 
 712 

  

Task Characteristics      

   Social Desirability of Outcome               6.92* 853 63.7% 0.010 

      Neutral 
0.35a  

    [0.31, 0.39] 
 587 

  

      Socially Undesirable 
0.49b 

    [0.32, 0.66] 
   34 

  

      Socially Desirable 
0.44b  

    [0.36, 0.52] 
 232 

  

   Dependent Measure Category               0.32 853 64.0% 0.008 

      Task Performance  
0.39 

    [0.34, 0.45] 
 306 

  

      Others 
0.37 

    [0.30, 0.44] 
 547 

  

Other Design Features      

   Neutral Word Control               3.58^ 853 64.7% 0.007 

      Yes 
  0.35 

[0.30, 0.40] 
 476 

  

      No 
  0.42 

[0.35, 0.48] 
 377   

  

   Control Type (Specific)               9.59^ 853 62.3% 0.007 

      Neutral Words 
  0.35a 

[0.30, 0.40] 
 476 

  

      Nonsense Words 
  0.58b 

[0.39, 0.77] 
   29   

  

      No Task  
  0.41 

[0.30, 0.52] 
   96 
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Moderators   d [CI]         Qb   k I2 τ2 

      Neutral Reading or Imagination 
  0.51b 

[0.36, 0.67] 
   45   

  

      Priming an Unrelated Goal 
  0.36 

[0.24, 0.48] 
   75 

  

      Others 
  0.39 

[0.29, 0.48] 
 132   

  

   Funneled Debriefing               0.22 853 64.3% 0.008 

      Yes 
0.37 

[0.33, 0.42] 
 539 

  

      No 
0.39 

    [0.32, 0.46] 
 314 

  

   Task Prior to the Priming               3.40^ 853 64.9% 0.008 

      Yes 
0.33 

    [0.26, 0.41] 
 257 

  

      No 
0.40  

    [0.36, 0.44] 
 596 

  

Note. * p <.05 ^ p <.10; d = Cohen’s d; CI = 95% Confidence interval; Qb= Heterogeneity between groups; k = Number of effect sizes 

included; I2 = Overall amount of heterogeneity / Overall amount of variance; τ2 = Estimation of true amount of between-study 

heterogeneity. Within each moderator, ds that have different subscripts are statistically significantly (p <.05) different from each other 

(e.g., d with subscript a is statistically significantly different from d with subscript b) 
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Table 7 

Additional Moderator Analyses for Assessing Study Qualities 

 

Moderators   d [CI]       Qb   k I2 τ2 

   Pre-registration               10.42** 853 64.6% 0.002 

      Yes  
0.02 

    [-0.21, 0.24] 
  13 

  

      No 
0.38 

[0.35, 0.42] 
 840 

  

   Including covariates               0.45 853 64.4% 0.008 

      Yes 
0.40  

     [0.32, 0.47] 
 284 

  

      No 
0.37  

    [0.33, 0.41] 
 569 

  

   Excluding participants               0.72 853 64.7% 0.008 

      Yes 
0.41  

    [0.32, 0.51] 
 129 

  

      No 
0.37  

[0.34, 0.41] 
 724 

  

Note. ** p <.001 ; d = Cohen’s d; CI = 95% Confidence interval; Qb= Heterogeneity between groups; k = Number of effect sizes 

included; I2 = Overall amount of heterogeneity / Overall amount of variance; τ2 = Estimation of true amount of between-study 

heterogeneity. Within each moderator, ds that have different subscripts are statistically significantly (p <.05) different from each other 

(e.g., d with subscript a is statistically significantly different from d with subscript b) 
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Table 8 

Theoretical Moderator Analyses Controlling for Control Factors (Mean Estimates Obtained from No-Intercept Models) 

 

Predictor     B(SE)   k              K        I2       τ2 

Goal Value and Prime Type Interactions   853  359  58.7%        <.001 

    Priming Behavioral Concepts When Goal Value Is Lower  -0.55 (0.23)*    

    Priming Behavioral Concepts When Goal Value Is Unchanged  0.39 (0.02)***    

    Priming Behavioral Concepts When Goal Value Is Higher  0.39 (0.06)***    

    Priming Nonbehavioral Concepts When Goal Value Is Lower  0.45 (0.29)    

    Priming Nonbehavioral Concepts When Goal Value Is Unchanged  0.37 (0.03)***    

    Priming Nonbehavioral Concepts When Goal Value Is Higher  0.30 (0.11)**    

Control Factors     

    Priming Modality (Verbal or Visual)  0.12 (0.05)*    

    Source (Journal Article or Others) -0.14 (0.05)**    

    Year of Report (1983 to 2020) -0.01 (<0.01)***    

    Country (U.S. or Others)  0.06 (0.04)^    

    Proportion of Prime (0 to 1) -0.01 (0.08)    

    Priming Concept (Achievement or Others)  0.09 (0.05)*    

    Liminality (Subliminal or Supraliminal) -0.02 (0.05)    

    Social Desirability of Outcomes (Desirable or Undesirable)  0.05 (0.02)**    

    Dependent Variable Category (Performance or Others) -0.08 (0.04)*    

    Control Type (Neutral Control or Others)  0.03 (0.04)    

    Presence of Funneled Debriefing (Present or Not)  0.07 (0.04)^    

    Task Prior to Priming (Yes or No) -0.06 (0.04)^    

Note. *** p < .001 ** p < .01 * p <.05 ^ p <.10; B = Unstandardized regression coefficient; SE = Standard error; k = Number of effect 

sizes included; K= Number of studies included; I2 = Overall amount of heterogeneity / Overall amount of variance; τ2 = Estimation of 

true amount of between-study heterogeneity. This no-intercept model simultaneously entered the interaction term between goal value 

and prime type, as well as mean-centered priming modality, publication status, year of report, country, proportion of prime, content of 

prime, liminality, social desirability of outcome, type of dependent variable, type of control, presence of funneled debriefing, and 

presence of task prior to priming as covariates. The regression coefficient for each combination of level of goal value and prime type 

should be interpreted as an estimated mean effect size for that combination level when all other covariates were at their mean level. 
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Table 9 

Theoretical Moderator Analyses Controlling for Additional Control Factors (Mean Estimates Obtained from No-Intercept Models) 

 

Predictor     B(SE)   k              K        I2       τ2 

Goal Value and Prime Type Interactions   853           359 58.9%    <.001 

    Priming Behavioral Concepts When Goal Value Is Lower  -0.55 (0.23)*    

    Priming Behavioral Concepts When Goal Value Is Unchanged  0.40 (0.02)***    

    Priming Behavioral Concepts When Goal Value Is Higher  0.39 (0.06)***    

    Priming Nonbehavioral Concepts When Goal Value Is Lower  0.50 (0.29)^    

    Priming Nonbehavioral Concepts When Goal Value Is Unchanged  0.37 (0.03)***    

    Priming Nonbehavioral Concepts When Goal Value Is Higher  0.30 (0.11)**    

Control Factors     

    Priming Modality (Verbal or Visual)  0.11 (0.05)*    

    Source (Journal Article or Others) -0.15 (0.05)***    

    Year of Report (1983 to 2020) -0.01 (<0.01)***    

    Country (U.S. or Others)  0.04 (0.04)    

    Proportion of Prime (0 to 1) -0.04 (0.08)    

    Priming Concept (Achievement or Others)  0.11 (0.05)*    

    Liminality (Subliminal or Supraliminal) -0.02 (0.05)    

    Social Desirability of Outcomes (Desirable or Undesirable)  0.04 (0.02)*    

    Dependent Variable Category (Performance or Others) -0.08 (0.04)^    

    Control Type (Neutral Control or Others)  0.03 (0.04)    

    Presence of Funneled Debriefing (Present or Not)  0.07 (0.04)^    

    Task Prior to Priming (Yes or No) -0.07 (0.04)^    

    Pre-registration Status (Yes or No) -0.24 (0.12)*    

    Inclusion of Covariates (Yes or No)  0.04 (0.04)    

    Exclusion of Participants (Yes or No)  0.01 (0.05)    

Note. *** p < .001 ** p < .01 * p <.05 ^ p <.10; B = Unstandardized regression coefficient; SE = Standard error; k = Number of effect 

sizes included; K = Number of studies included; I2 = Overall amount of heterogeneity / Overall amount of variance; τ2 = Estimation of 

true amount of between-study heterogeneity. This no-intercept model simultaneously entered the interaction term between goal value 

and prime type, as well as mean-centered priming modality, publication status, year of report, country, proportion of prime, content of 

prime, liminality, social desirability of outcome, type of dependent variable, type of control, presence of funneled debriefing, presence 

of task prior to priming, pre-registration status, inclusion of covariates, and exclusion of participants as covariates. The regression 
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coefficient for each combination of level of goal value and prime type should be interpreted as an estimated mean effect size for that 

combination level when all other covariates were at their mean level.  
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Figure 1.  

An Example of A Biased Funnel Plot 
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Figure 2.  

Flow of Reports in This Systematic Review8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10602 abstracts screened in total 
• The article is about biology, chemistry, 

neuroscience, animals, or cognitive psychology. 

(4983*) 

• The article is about semantic priming, evaluative 

priming, structural priming or affective priming. 

(875*) 

• The article is a review, a meta-analysis, or a 

suggestive article with no actual studies. (954*) 

 

3790* abstracts screened with scrutiny 

842* full-texts screened in total 

(decision was unsure based on abstracts) 

6812* reports excluded due to listed reasons 

 

2948* reports excluded due to listed reasons 

 

693* reports excluded due to listed reasons 

 

149 reports left from literature search 

230 reports included in the current meta-analyses 

81 reports from Weingarten et al. (2016) 

 

• The study does not involve random assignment. 

(547*) 

• The study gives overt behavioral instructions 

instead of using priming. (110*) 

• The priming is through embodiment. (274*) 

• The priming is through smell. (138*) 

• The dependent variable is measurement of 

accessibility of concept. (411*) 

• The dependent variable is measurement of 

attitude, belief, knowledge, or behavioral 

intention. (1612*) 

• There is no control group. (83*) 

• The control group involves priming an opposite 

concept to the primed concept (e.g. action vs. 

inaction prime) (466*) 

• The report lacks sufficient statistics for calculating 

the effect sizes and the authors cannot be reached. 

(0*) 
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Figure 3.  

Funnel Plot of All Effects (d < Absolute 2.5) 
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Figure 4.  

Funnel Plots of Subsets of Different Prime Type (d < Absolute 2.5) 
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Footnotes 

 
1 A list of included articles and effect sizes can be found in supplementary materials. Fourteen  

outliers (d > absolute 2.5) were removed from all analyses and were therefore not included in 

this summary as well. 

2 Zogmaister et al. (2008) and Aarts et al. (2007) were excluded because of nonbehavioral 

outcomes. Veltkamp et al. (2011) was excluded because of non-opposite control group.  

3 According to Landis and Koch (1977), κ above 0.6 is considered substantial agreement and κ 

between .41 and .60 is considered moderate agreement. 

4 In the pre-registration, we mentioned that we might not control for the prime content in our 

analyses because we were concerned that it might overlap with the prime type. However, we still 

decided to control for the prime content in our final analyses because we believed that it might 

explain for a lot of the variances observed in the dataset. We coded it as a binary variable in this 

case (i.e., whether the primed concept was achievement, intelligence or efficacy, or not) to 

reduce its overlap with the prime type. 

5 The publication bias analyses for verbal and visual priming can be seen in Supplementary 

Table 2.  

6 The funnel plots for verbal and visual priming can be seen in Supplementary Figure 1. 

7 We also ran all exploratory and theoretical moderator analyses including standard error in the 

model. There were no changes in the main findings, including the significance of the interaction 

between goal value and prime type and the significance of social desirability as an exploratory 

moderator. These additional analyses showed that our main moderators remain while controlling 

for potential publication bias. 
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8 During the initial screening process, we did not record the specific reason of exclusion for each 

article. Therefore, we did not have the exact count of number of articles excluded during each 

phase or for each reason. To obtain the best estimation we could, we later rescreened a 

subsample of 400 articles from Jan 2017 to Sep 2017 and recorded the specific reason of 

exclusion for this subsample. In the current flow chart, all the numbers with an asterisk (*) are 

estimated counts made based on the percentage of articles excluded due to each reason in the 

400-article subsample.   
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