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Abstract
We tested whether various established priming methods affected personal values and behavioral choices in two experiments. We also aimed to test whether an activation of values through priming might shed some light on value-behavior linkages. Using a large online sample (pre-registration: https://osf.io/nz8ak/?view_only=b9110537370444d98d2b22dcf5f0774e) and a general population sample (pre-registration: https://osf.io/4juxx/?view_only=a4f0b53183824c56a90310497195d2d7), we did not find strong and consistent priming effects on either values or behavior/behavioral intentions. Nevertheless, in line with previous research, we found that values correlated with behavioral choices. Therefore, our study casts further doubt on the effectiveness of priming for activating social psychological constructs (e.g., values). Our correlational results show that values and behavior are correlated, but in the absence of experimental evidence,  the causal direction of any value-behavior correlations need to be interpreted cautiously because causality (values predicting behavior) cannot be assumed.
Keywords: values, personality, behavior, value-expression, priming



 Introduction
[bookmark: _Hlk515902867]Priming has become a popular experimental technique to momentarily activate psychological variables. Here, we focus on values, which by definition are broad goals that serve as guides for selecting and evaluating behavior (Schwartz & Bilsky, 1987). Previous studies have demonstrated priming effects on values (Oyserman & Lee, 2008), and the ability to experimentally manipulate values would be informative for testing claims about the importance of values for predicting behaviors, attitudes and other beliefs. We use a range of priming tasks to temporarily activate values. We use standardized priming tasks that have been used in previous studies to temporarily activate self-construals, beliefs and values (see the meta-analysis by Oyserman & Lee, 2008). In study 1, we included a large battery of priming tasks and tested their effectiveness in an online sample. In study 2, we tested a single priming task administered in person to an adult non-student sample.  Our findings are therefore important for both current discussion about the validity of priming in social psychology as well as research on the causal directions of value-behavior links.
Our second aim is to examine the differential role of values vs personality traits in their correlation with behavioral intentions or actual behavioral choices. Personality traits are generalized behavioral predispositions that are likely to relate to observable behavior in specific situations (e.g., Baumert et al., 2017; McCrae & Costa, 2003). Even though most of the existing definitions of values (Kluckhohn & Strodtbeck, 1961; Rokeach & McLellan, 1972; S. H. Schwartz, 1992; Vernon & Allport, 1931) imply a connection to behavior, the causality of this direction has been relatively understudied. Both values and personality are important psychological characteristics and serve as conceptual predictors for human behavior (Bilsky & Schwartz, 1987; Pozzebon & Ashton, 2009). However, studies typically use intended, hypothetical or recalls of behavior rather than observed behavior (e.g., Bardi & Schwartz, 2003; Chrystal, Karl, & Fischer, 2019; Pozzebon & Ashton, 2009; Vecchione, Döring, Alessandri, Marsicano, & Bardi, 2016; Verplanken & Holland, 2002). This is problematic, since correlational evidence does not imply causation. For example, people’s intentions do not necessarily equate with their behavior (Rhodes & de Bruijn, 2013; Rhodes & Dickau, 2012) and reports of past behavior can be biased due to memory and other biases; or people may adjust their values after performing some behaviors (Fischer, 2017). Therefore, we aim to test whether temporary activation of values or personality traits is associated with changes in behavioral intentions or behavioral choices. In testing the comparative strengths of the relationships, we follow suggestions by Baumert et al. (2017), Parks-Leduc, Feldman, and Bardi, (2015), and Nilsson (2014) that called for more comprehensive assessment of person-relevant constructs to enhance our understanding of the structure and functioning of human personality in an integrative sense. 
Priming values
There has been a significant interest in experimentally manipulating socially relevant variables that can be used to experimental test theoretical claims. Arguably the simplest and safest option to experimentally test cause-effect relationships (while ruling out potentially confounding variables) is to use priming in an experimental setting, where the salience of a specific value is either temporarily shifted (experimental group) or not (control group).
Priming is described as the unintended or automatic increase in the accessibility of a mental concept occurring as a reaction to the presence of a subtle contextual cue (prime) related to this concept (Bargh & Chartrand, 2000; Nordlund, 2009). Subtle cues in the environment, such as the activation or presence of value-related terms, may impact the accessibility of value-relevant memories which, in turn, affects value-relevant self-perceptions (Nordlund, 2009). Primes may affect value self-reports by making some memories more salient and thereby easier to recall (see biased activation model; Demarre et al., 2005; Wheeler, DeMarree, and Petty, 2014), which then activate related behavioral scripts. If an individual is presented with a relevant behavioral choice, the activated behavioral script should then increase the likelihood to engage in a prime consistent behavioral reaction. 
Priming has a relatively long history, with a large number of experiments reporting changes in self-reports of attitudes and values after priming ( e.g., Brewer & Gardner, 1996; Gardner, Gabriel, & Lee, 1999; Kawakami, Dovidio, & Dijksterhuis, 2003). A number of meta-analyses have suggested that priming is effective in temporarily increasing value ratings (Oyserman & Lee, 2008) and affecting behavior in general (Weingarten et al., 2016). However, there is also a broader discussion about the effectiveness and replicability of priming studies in social psychology (see for example: Klein et al., 2018). 
[bookmark: _Hlk515904183]Personal values
Bilsky and Schwartz (1987) defined values as (1) abstract beliefs that (2) refer to desirable goals or behaviors, (3) transcend specific situations, (4) ordered by relative importance, and (5) guide selection or evaluation of behavior, events and individuals. 
Schwartz (1992) proposed a nearly universal structure of values differentiating motivationally distinct types of values. Motivationally congruent values are placed in proximity to each other in a two-dimensional space, whereas motivationally conflicting values are positioned at opposing ends. The resultant circular structure is organized by two basic underlying conflicts: The first conflict contrasts self-enhancement versus self-transcendence values. Self-enhancement values emphasize the pursuit of self-interest through control over other people and resources (power) and attaining success through socially accepted standards (achievement). In contrast, self-transcendence values emphasize concern for others by caring for close others (benevolence) or acceptance and tolerance for all people (universalism). The second organizing conflict contrasts openness-to-change versus conservation values. Openness-to-change values emphasize openness to new experiences through autonomy of thought and action (self-direction), pursuing novelty and excitement (stimulation), and enjoying pleasures in life (hedonism), whereas conservation values capture a motivation to preserve the status quo by committing to beliefs and customs (tradition), following social norms and expectations (conformity) and preferring stability and safety (security). This structure has been supported in samples in more than 65 cultures (for a general review see Fischer, 2017; Schwartz, 1992, 1994; Schwartz & Boehnke, 2004).
[bookmark: _Hlk515907348]Personality
Personality traits are typically defined as descriptions of people in terms of relatively stable patterns of behavior, thoughts and emotions (e.g. Costa & McCrae, (2006) Even though values and personality traits are important psychological characteristics for describing a person, they are frequently studied separately (Nilsson, 2014a, 2014b). A number of recent meta-analyses have suggested that values and personality traits share substantive overlap (Fischer & Boer, 2015; Parks-Leduc et al., 2015). Hence, we test whether a range of priming tasks specifically activate values and/or related personality trait content. Returning to our second focus on correlations with behavioral intentions or behavioral choices, studies correlating values with behavior often do not control for the covariation with personality traits. Hence, it would be important to test the differential activation and correlation of values vs traits with behaviors. 
Values, traits and behavior 
The Schwartz and Bilsky (1987) definition of values implies that values are related to behaviors because they are central psychological constructs in the evaluation and selection of behaviors. A broader implicit assumption in the value literature is that values are causally involved in the selection and execution of behavior: values guide behaviors that are consciously and purposefully selected and executed. This perspective has motivated a substantive literature (for a recent summary, see Roccas & Sagiv, 2017, for an alternative time sampling approach, see Skimina, Cieciuch, & Strus, 2018). These current assumptions about the causal importance of values for behavior are echoed by in earlier writings (e.g., Allport, 1931; Rohan, 2000; Rokeach, 1973), showing the general appeal and historical base of this implicit assumption. Functionally, acting in line with one’s values may satisfy a person’s need for consistency to avoid cognitive dissonance (Festinger, 1957; Rokeach, 1973), or may be experienced as intrinsically rewarding (Bardi & Schwartz, 2003). Therefore, values have been proposed to influence behavior because: (1) It may be rewarding to act according to one`s values as it decreases cognitive dissonance, (2) values might guide one’s attention and interpretation of situations, and (3) acting in line with one’s values might be intrinsically reward .  In line with these arguments, various studies have demonstrated correlations between values and both self-reported behavior and behavioral intentions across different situations, including consumer behavior (Grunert & Juhl, 1995), choices in social dilemma scenarios (Feather, 1995; Lönnqvist, Verkasalo, Wichardt, & Walkowitz, 2013), conflict resolution and coping styles (Bond, Leung, Au, Tong, & Chemonges-Nielson, 2004), negotiation behaviors (Brett & Okumura, 1998) and environmental behaviors (González López & Amérigo Cuervo-Arango, 2008; Poortinga et al., 2004). Importantly, a series of studies have shown that values correlate even with single behaviors (e.g., Daniel, et al., 2015; Lönnqvist, Verkasalo, Wichardt, & Walkowitz, 2013). A shortcoming of this work is that a significant portion of these studies are correlational and based on self-reported behavior (e.g., Bardi and Schwartz, 2003). 

Summary and Hypotheses 
We used established priming protocols to temporarily active values (vs personality traits) and then examine whether changes in self-reported values (vs personality traits) correlate with corresponding behaviors. We ask: does priming affect behavior choices via temporal changes in the salience of values? 
Given the current concerns with priming, we took several steps. First, we preregistered our two studies, detailing all the variables and manipulations that we have used in our study. Second, we selected several classic and well-tested priming methods and applied them in our specific context. Furthermore, we were interested in the broader causal relationships, independent of the effectiveness of a singular priming methods. For this reason, we used a battery of priming methods. Importantly, we are interested in the effectiveness of priming values, which implies that the specific method used to induce value salience should be secondary. For this reason, we collapse different value priming methods to test the overall effect of priming on values, but we also report the individual effects of specific priming methods. 
We test the differential effectiveness of possible priming effects on values in comparison to personality traits. Priming might affect personality trait concepts (e.g., recollection of trait terms or typical situations) in addition to - or even instead of - values and thereby influence behavior. For this reason, we include personality traits to examine whether any behavior change is mediated via value or trait ratings. Since our primes are designed to influence motivational goals related to values specifically, we expected stronger value priming effects. 
Summarizing and synthesizing the underlying mechanisms, we propose that: 
H1: Priming value-relevant goals (e.g. goals conceptually related to values such as openness-to-change) leads to an increase of the corresponding higher order value (e.g. openness-to-change value ratings, but not associated personality traits).[footnoteRef:1]  [1:  This hypothesis summarises our pre-registered hypotheses 1,4,6,8 into a single hypothesis to increase ease of reading. The pre-registered hypotheses were 1) “Priming self-enhancement-related goals and cognitions will lead to increase of self-enhancement values.”, 4) “Priming self-transcendence-related goals and cognitions will lead to increase of self-transcendence values.”, 6) “Priming openness to change-related goals and cognitions will lead to increase of openness to change values.”, 8) “Priming conservatism-related goals and cognitions will lead to increase of conservatism values.”] 

H2: Priming a value increases the likelihood of performing corresponding value-expressive behavior.[footnoteRef:2]  [2:  This hypothesis summarises our pre-registered hypotheses 2,3,5,7,9 into a single hypothesis to increase ease of reading. The pre-registered hypotheses were 2) “Increased self-enhancement in the value measure will lead to an increased time spent working on the word puzzle.”, 3) “Increased self-enhancement in the value measure will lead to an increased number of words found in the word puzzle.”, 5) “Increased self-transcendence will lead to an increase of amount of money given away in a dictator game simulation.”, 7) “Increased openness to change values will lead to a preference for a bungee jump voucher compared to a grocery voucher in a lottery simulation.”, 9) “Increased conservatism values will lead to a preference for a majority pen compared to a minority pen in a choice simulation.”] 

H3: Values, but not personality, mediate the relation between value priming and value-expressive behavior.[footnoteRef:3]  [3:  This hypothesis summarises our pre-registered hypotheses 10 and 11 into a single hypothesis. The pre-registered hypotheses were 10) “Values mediate the association between goal manipulation and behaviour choice and preference.”, 11) “Big five personality traits are not affected by goal priming’s and therefore do not mediate the effect of goal primings on behavioural choices and preferences.”] 

	We tested our hypotheses in both an online and real-world context. The experiments were preregistered and accepted for the preregistration challenge at the Centre of Open Science. We report how we determined our sample size, all data exclusions (if any), all manipulations, and all measures[footnoteRef:4] in the study. [4:  Our study 1 included one additional measure of behavioural approach vs behavioural avoidance motivation. This data was included for exploratory purposes (correlations with both values and personality traits) and has not been analysed yet. ] 

Experiment 1
The first experiment was conducted online. We used three different, but widely used priming paradigms for each higher order value. Participant were randomly assigned to either a prime activating one of the higher order values according to Schwartz (1992) or a control group that involved no priming. Since we are interested in the priming effect, we collapse all priming methods that are used to make one value type more salient (we report the individual priming method effects as additional analyses). After the priming, participants completed a value and a personality questionnaire which allowed us to measure whether the priming activated values (or traits). We then gave participants four different behavioral or choice tasks that have been used in previous research to measure behavioral choices associated with values. This design overall allows us to find out whether commonly used priming manipulations temporarily change value, traits and associated value-expressive behavioral choices. Importantly, a possible causal effect of values on behavioral choices can be detected in this between-subject design through the effect of priming on behavior via changes in the subjectively reported importance of values. A secondary aim of this study was to identify the most effective priming manipulation for personal values. 
Method
Participants and design. Participants were recruited online by distributing an anonymous link via  e-mails, social media and flyers. Participants able to read and understand English and of age 18 or older were eligible to participate. We conducted a power analysis with G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) to determine optimal sample sizes. For the main hypotheses, we estimated the power of detecting a significant difference between the four value primes and the control condition (five groups, power of .80, moderate effect size; p < .05). The estimated sample size was 200 participants, but we decided to oversample. We recruited 394 participants (143 men; 247 women; 4 others; mean age 30.75; SD = 12.57; Mdn = 26.00). In a sensitivity analysis we found that our sample had enough power to detect a critical f = .18 assuming an α error probability of =.05 and a power of .80, N = 394, with 5 groups. 
Procedure. The study had a single-factor between-subject design with five conditions and thirteen factor levels (value primes: three different priming tasks for the four higher order values each, one control condition). The participants conducted a series of tasks online. The first task was always a priming task (or control). We assigned participants randomly to one of the twelve priming manipulations or the control task. Then, all participants completed a value and personality test. Finally, participants were presented with three choice tasks and a persistence task, which captured value-expressive behaviors. The behavioral tasks were always presented in the same order. All participants were debriefed and thanked for participation. The pre-registration protocol is available at https://osf.io/nz8ak/?view_only=b9110537370444d98d2b22dcf5f0774e.

Value priming. The experimental manipulations were adapted for our online context from established value (Oyserman & Lee, 2007), benevolence (Ben-Ner, Kramer, & Levy, 2008), and achievement (Bargh & Chartrand, 2000; Bargh, Gollwitzer, Lee-Chai, Barndollar, & Trötschel, 2001; Galinsky, Gruenfeld, & Magee, 2003) manipulations. We used word search puzzle and sentence scrambling task for all four value types (exchanging the relevant value primes), but autobiographical recall tasks and similarity and differences with family and friends tasks were only used for priming specific values. Specifically, we used the autobiographical recall task to prime self-transcendence and self-enhancement values, and the similarity and differences with family and friends task to prime openness to change and conservatism values. 
Autobiographical recall task. The autobiographical recall task asked the participants to recall and describe a value-relevant incident in detail (Galinsky et al., 2003; Smith & Trope, 2006). In the self-enhancement condition, the participants were asked about a situation in which they had power over another individual, while in the self-transcendence condition, the participants were asked about a situation in which they had been charitable to someone else. 
Similarity and differences with family and friends task (SDFF). The SDFF asked the participants to compare themselves to their family and friends (Holland, Roeder, Rick B.van, Brandt, & Hannover, 2004; Kühnen, Hannover, & Schubert, 2001; Trafimow, Triandis, & Goto, 1991). In the openness-to-change condition the participants were asked to think of what makes them different from their family and friends. In the conservatism condition the participants were asked to think of what they have in common with family and friends.
Scrambled sentences task (SST). The scrambled sentence task consisted of fourteen scrambled sentences of which eight include words associated with the relevant higher order value (e.g., Bargh & Chartrand, 2000; Bargh et al., 2001; Kühnen et al., 2001; Srull & Wyer, 1979; van Baaren, Maddux, Chartrand, de Bouter, & van Knippenberg, 2003). The other six sentences were filler sentences without specific targets that were repeated in all conditions. This task was used for all value types.
Word search puzzle (WSP). The WSP was a puzzle of thirteen rows and columns (Bargh & Chartrand, 2000; Bargh et al., 2001). The sixteen target words hidden in the puzzle were presented next to the letters. Participants indicated the way each word was hidden in the puzzle (forward, backward, top-to-bottom, bottom-to-top, diagonal-up or diagonal-down). Nine of the sixteen words were associated with one of the four higher order values and seven were filler words (building, forest, location, staple, turtle, wander, yellow). This task was used for all value types. 
Control condition. In the control condition participants were presented with a word search puzzle similar to the manipulation activation puzzle that was filled with sixteen words unrelated to values or personality. 
Values. Personal values were measured with the Portrait Value Questionnaire (PVQ; Schwartz, 2012). The questionnaire consists of 57 descriptions of people in terms of values, such as “It is important to him/her to form his/her views independently” or “It is important to him/her to be humble”. For each of the statements, the participants are asked to indicate how much the person described is similar to themselves on a 6-point Likert state ranging from 1 (not like me at all) to 6 (very much like me). Reliability coefficients were similar to previous findings (see e.g.Schwartz2005): Self-Enhancement α = .82 [.80, .85], ωtotal = .83 [.80, .85]; Self-Transcendence α = .87 [.86, .89], ωtotal = .87 [.86, .89]; Openness α = .82 [.80, .85], ωtotal = .83[.80, .85]; Conservation α = .86 [.84, .88], ωtotal = .85 [.83, .87]
Personality. Personality traits were measured with the International Personality Item Pool (IPIP; Goldberg et al., 2006). The questionnaire includes 50 items that present the Big five personality traits with ten positively and negatively phrased statements each (“I am the life of the party”, “I am not interested in others”). The items were measured on a 5-point response scale (1 indicates “very inaccurate” and 5 indicates “very accurate”). Reliability coefficients were acceptable to good: Extraversion α = .90 [.89, .92], ωtotal = .90 [.89, .92]; Agreeableness α = .85 [.83, .87], ωtotal = .85 [.83, .87]; Conscientiousness α = .79 [.76, .82], ωtotal = .79 [.76, .82]; Intellect α = .79 [.76, .82], ωtotal = .79 [.76, .82]; Neuroticism α = .90 [.88, .91], ωtotal = .90 [.88, .91].
Behavioral measures. Four behaviors were selected to represent one of each higher order values (self-enhancement, self-transcendence, openness-to-change, conservation). 
[bookmark: _Hlk534239851]Conservation measure. Higher order value conservation was measured with a version of the choice of pen paradigm (Kim and Markus, 1999); Yamagishi, Hashimoto, and Schug, 2008)). Participants were presented with a picture of five pens of two different colors (yellow and green, ratio 2:3). They were asked to imagine these pens to be a gratification for participating in the study and indicate their pen of choice. The picture showed pens of the same brands used in the original study by Kim and Markus, (1999, Nocks Ball Pen by SAKURA). In line with  the original study (Kim & Markus, 1999), choice of the majority pen was counted as measure for high conservation values. 
Openness-to-change measure. Participants were asked to imagine going into a voucher draw as token of appreciation for partaking in the study. They were given the option of either a bungee jump voucher or a grocery voucher of similar value. Choice of the bungee jump voucher represented high stimulation seeking, which is one element of the higher order value openness-to-change (see for example the representative value items in the revised PVQ scale: ‘take risks to make life exciting’ ‘to have all sorts of new experiences’, Schwartz, et al., 2012). In contrast, choice of the grocery voucher represented low stimulation seeking and high security values (e.g., securing one’s survival and safety; providing for loved ones). 
Self-transcendence measure. We used an simplified version of the dictator game (adapted from Ben-Ner et al., 2008) to measure benevolence, which is part of the higher order value self-transcendence and these behavioral choices have been shown to consistently relate to self-transcendence values (see Lonnqvist et al., 2013). Individuals were requested to imagine receiving $10, of which they can give any amount they want to another person. They were asked to indicate how much money they would give away and how much they would keep to themselves. The amount of money given away (0-10$) served as a continuous indicator for self-transcendence values, with high amounts of money given away as indicator for high self-transcendence.
Self-enhancement measure. We used achievement motivation as measurement for the higher order value self-enhancement. Achievement motivation was measured with persistence tasks  (e.g., Bargh et al., 2001). Participants were asked to complete another word puzzle which  consisted of eighteen rows and columns with 29 hidden words (only forward, backwards, top-to-bottom and bottom-to-top, no diagonally reading). The words were not presented next to the text and a text box was provided underneath the puzzle. Participants were asked to note all the words they could find and proceed to the next task when they are done. The time the participants spent on this task as well as the number of words found were used as measures for achievement motivation (see Bargh et al., 2001). 
Results 
Hypothesis 1: Priming value-relevant goals leads to an increase of the corresponding higher order value (e.g. openness-to-change value ratings). 
We first tested the overall effect of the priming condition (IV, collapsed across specific priming tasks) on participants’ value ratings (DV). Using MANOVA, there was no significant difference in value ratings across the four priming conditions and the control condition, F (4, 389) = .77, p = .72; Pillai's Trace = .03, η2 = .01. This result did not support our first hypothesis, which predicted a significant effect of priming on value ratings. 
In this first analysis, we collapsed all conceptually related priming conditions to focus on the overall value being activated. It might be that some priming tasks are more effective than others. Therefore, an exploratory aspect of our analysis was to examine whether primes are differentially effective (e.g., is one priming task more effective or stronger in eliciting motivational mindsets as indicated by value scores compared to the control condition). To examine this, we ran the analysis again using t-test with Welch’s correction for unequal variances, but this time separating the specific priming tasks. 
For self-transcendence, we found no significant difference between the control (M = 4.69, SD = .57) and the recall prime (M = 4.30, SD = .95, t(27.24) = 1.82, p = .08, d = .56[.08, 1.04]), the scrambled sentence prime (M = 4.75, SD = .62, t(38.98) = -.47, p = .64, d = -.11[-.58, .35]), or the word-search prime (M = 4.64, SD = .74, t(36.33) = .28, p = .78, d = .07[-.38, .53][footnoteRef:5]). [5:  All results, where appropriate, are reported with 95% confidence intervals] 

For self-enhancement, we found no significant difference between the control (M = 3.00, SD = .77) and the recall prime (M = 3.27, SD = 1, t(31.07) = -1.18,p = .25, d = -.32[-.80, .16]), the scrambled sentence prime (M = 2.87, SD = .75, t(82.96) = .89, p = .38, d = .17[-.21, .57]), or the word-search prime (M = 3.03, SD = .88,t(37.79) = -.12, p = .91, d = -.03[-.49, .43]).
For conservation, we found no significant difference between the control (M = 3.56, SD = .86) and the recall prime (M = 3.59, SD = .75, t(47.96) = -.13, p = .89, d = -.03[-.49, .43]), the scrambled sentence prime (M = 3.43, SD = .67, t(78.26) = .86, p = .40, d = -.03[-.45, .39]), or the word-search prime (M = 3.59, SD = .61, t(55.80) = -.18, p = .86, d = -.27[-.75, .20]).
For openness-to-change, we found no significant difference between the control (M = 4.41, SD = .59) and the recall prime (M = 4.49, SD = .74, t(37.35) = -.54, p = .59, d = -.14[-.59, .32]) or the word-search prime (M = 4.50, SD = .61, t(43.71) = -.66, p = .52, d = -.15[-.61, .30]). We found a significant difference between the control and the scrambled sentence prime (M = 4.76, SD = .65, t(43.37) = -2.45, p = .02, d = -.58[-1.03, -.12])
We repeated the same analyses at the level of the individual prime for the five trait dimensions. Out of the 60 comparisons (12 priming tasks x 5 traits), 4 comparisons were significant at levels of p < .05; which is one more significant result than expected by chance. We computed all tests (in comparison to values where we only tested the effects of primes matched to value content). Specifically, the Conservatism recall prime resulted in significantly increased Extraversion ratings: t(40.95) = -2.80, p = .0077, d = -.66 (Mean control = 2.72; Mean prime = 3.31). The Openness to change scramble prime increased Extraversion: t(49.92) = -2.07, p =.04, d = -.45 (Mean control = 2.72; Mean prime = 3.11). A similar increase was observed for the Openness to change word search on Extraversion: t(41.42) = -2.03, p = .049, d = -.48 (Mean control = 2.72; Mean prime = 3.15). Therefore, two of the effects were in line with conceptual relations between openness and Extraversion (Fischer & Boer, 2015), one was in the opposing direction from what might be expected. The fourth effect that was significant was an effect of the Self-Enhancement word search on Conscientiousness: t(45.35) = 2.05, p = .045, d = .46 (Mean control = 3.43; mean prime = 3.12). Therefore, the priming effect was significant but in the opposite direction of what might be expected based on previous value-personality correlations. The absolute average effects (in terms of effect sizes d) were .33 for Extraversion, .18 both for Openness and Neuroticism, .16 for Conscientiousness and .13 for Agreeableness. Therefore, the priming effects on personality were within the levels expected by chance, the direction of observed effects was equivocal in relation to previous value-trait associations described in the literature and effect sizes were of mainly small magnitude. Overall, we did not find strong evidence of priming effects on personality trait descriptions. Full results are available on the OSF.
Hypothesis 2: Priming a value increases the likelihood of performing the corresponding value-expressive behavior.
Next, we examined the effect of priming specific values on value congruent behavior. First, we examined if participants selected a majority pen if they were primed with a conservation prime. We found the choice of pen to be independent of value prime: Χ2(4, N = 394) = 4.34, p =.36. 
Next, we examined the effect of priming openness on participant choice between a bungee jumping and a grocery voucher. We found this choice to be independent of primed values: Χ2(4, N = 394) = 1.52, p =.82. 
Third, we examined whether priming participants with self-transcendence values would increase the amount they donate in a hypothetical dictator game. We found that the value primes had no significantly different effect on the amount of money donated: F(4, 389) = 0.46, p =.77, η2 = .005[-.006, .036]. 
Finally, we examined whether participants that were primed with self-enhancement values spent more time on a word-search and found more words. We did not find a significant effect of value prime on time spent solving the word puzzle: F(4,389) = 1.45, p = .22, η2 = .015 [.002, .043], or words found: F(4,388) = .20, p = .94, η2 = .002 [-.005 .029]. 
These findings did not support our second hypothesis in which we predicted that priming values would significantly increase value congruent behavior.
Hypothesis 3: Values, but not personality, mediate the relation between value priming and value-expressive behavior.
Our hypothesis predicted that priming would affect behaviors through increased values, but not through personality. To test this, we fitted bootstrapped mediation models for each of the value primes, comparing the value prime versus control prime effect on value congruent behavior, mediated by the corresponding value and the five factors of personality. Similar to the results reported above, we did not find any significant indirect effects of priming on behavior via values, while controlling for personality. The full results are available from the authors and on the OSF. 
Exploratory Analysis
We examined the correlations of the value and personality measures with the different outcome variables. As can be seen in Table 1, participants endorsing openness values and participants high on extraversion traits were more likely to choose the adrenaline forest voucher, participants endorsing conservation values were more likely to choose the grocery store voucher. Participants endorsing self-transcendence values, conservation values, agreeableness traits, and conscientiousness traits donated more money, whereas participants endorsing self-enhancement values donated less money. These patterns are in line with previous research in the literature. Unexpectedly, participants endorsing self-enhancement values found less words in the puzzle, whereas participants high in openness to new experiences and conscientiousness traits found more words in the puzzle. None of the correlations were significant for pen choice. 
–TABLE 1 ABOUT HERE–
Discussion
	We did not find strong evidence that priming activated values or behavioral choices in an online setting, but we found correlations between both values and traits and corresponding behavioral measures, which were largely in line with previous studies. The causal direction remains unclear since priming effects were not significant. We used well-established priming tasks that have been reported in previous meta-analyses (e.g., Oyserman & Lee, 2008). The failure of our priming tasks may have several reasons. One issue is that the study was conducted online and therefore, as experimenters we had little influence over the specific conditions. This is a common problem of online studies such as the much-used MTurk studies. Furthermore, previous studies reporting positive effects of priming on values (see Oyserman & Lee, 2008) used short measures that may either be less reliable or capture more temporary, state-like effects. We used the portrait value questionnaire  (Schwartz et al., 2012) which is conceptually more similar to personality traits (see Fischer, 2017). Therefore, it may have captured more stable trait-like value orientations. It would be useful to test the effects with more direct value-importance ratings (Schwartz, 1992). 
We found one significant priming effect that we had predicted (d = -.58). Therefore, we decided to run a second study with the successful scrambled sentences task for activating openness-to-change values. We also used a more direct measure of values (a short version of the Schwartz Value Survey, Lindeman & Verkasalo, 2005).
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Experiment 2
	The second experiment extends the previous study in several ways. Firstly, the experiment was conducted with non-student adult samples and we used actual behavior. We decided to use a field setting and non-student participants to overcome the reliance on student samples in psychology. Secondly, we simplified the design by choosing  only one of the primes used in the first experiment (scrambled sentences task) and focused on the manipulation of one higher order value (openness-to-change) in comparison to a control group. We also used a direct measure of values. We included a range of behavioral tasks to test the specificity of priming and value ratings on behavioral choices. Our hypotheses were conceptually identical to study 1: 
H1: Goal manipulation via the Scrambled Sentence Test will lead to an increase of Openness to Change values.
Hypothesis 2: Goal manipulation of the Openness to change value via the Scrambled Sentence Test will lead to a decrease of the Conservation values.
Hypothesis 3: Priming openness to change will increase the likelihood of performing openness to change relevant behaviors and decrease the likelihood of performing conservation value related behaviors.[footnoteRef:6] [6:  This hypothesis summarises our pre-registered hypothesis 3) “The manipulation towards openness to change will increase the likelihood of choosing the adrenalin forest voucher compared to the grocery voucher.” and 4) “The manipulation towards openness to change will decrease the likelihood of choosing the minority pen compared to the majority pen.”] 

Hypothesis 4: Priming openness to change will not significantly increase the likelihood of performing behaviors not related to openness to change.[footnoteRef:7] [7:  This hypothesis summarises our pre-registered hypothesis 5) “The manipulation towards openness to change will not influence/increase the choice of the achievement game (puzzle) over a game of chances (dice).” and 4) “The manipulation towards openness to change will not influence/decrease the helping behaviour (picking up the pen)”] 

Hypothesis 5: Values, but not personality traits will mediate the effect of priming openness to change values on openness to change relevant behavior.[footnoteRef:8]  [8:  This hypothesis clarifies our pre-registered hypothesis 7) “Big five personality traits will not be affected by the goal priming and therefore do not mediate the effect of goal priming on behavioural choice and preference.”] 

Hypothesis 6: Big five personality traits will correlate less strongly than openness to change or not at all with the behavioral choices and preferences.
Methods
Participants and design. The sample comprised 130 adults, 66 men, 62 women, and 2 participants that did not specify their sex, aged 18 – 76 (M = 32.51; SD = 12.49). This study had a single-factor between subject design with two factor levels (value prime: present vs. absent). Based on a power analysis (using the meta-analytic effect size from Oyserman and Lee, 2008; a two-factor design with a power of .80 and a p-value of .05), we aimed to recruit 128 individuals. We sampled 63 participants in the control condition and 67 in the priming condition. Due to an administrative error, we wrongly assigned one participant to the priming instead of the control condition and two extra individuals were included in the priming condition. These errors were only noted after data collection was concluded. In a sensitivity analysis we found that our study powered at .80, α error probability = .05 had sufficient power to detect an effect of δ = .50.
	Procedure. Participants were approached individually in public spaces and invited to participate in the study. Participants who were able to read and understand English, were aged eighteen or older and provided an e-mail address or a telephone number for payout of the behavioral choices were eligible to participate. Those willing to participate were given a booklet containing the priming manipulation and the rating scales. After completing the booklet, participants were given a number of behavioral choices and tasks (behavioral dependent variables). In the end, participants received a debrief sheet and were able to ask questions about the study. No individual reported suspicion about the procedures or purpose of our study. The pre-registration protocol and material is available at https://osf.io/nz8ak/?view_only=b9110537370444d98d2b22dcf5f0774e.
The value priming. The value activation manipulation was a scrambled sentences task (e.g., Bargh & Chartrand, 2000; Srull & Wyer, 1979; Verplanken & Holland, 2002) with fifteen sentences serving as a supraliminal prime. Participants were presented with fifteen sets of five words, which they had to use to create a grammatically correct four-word sentence. In the priming condition, twelve of the fifteen sentences consisted of words regarding openness to change values, specifically stimulation and self-direction values (distinct, different, competitive, unique, independently, alone, apart, solitude, detached, autonomy, mine, individual), the other three-word sets were filler sentences without specific value content. In the control condition, all word sets were unrelated to the primed value. 
[bookmark: _Hlk525331516]Values and personality traits measures. Personal values were measured with an adapted version of the Short Schwartz Values Survey (SSVS, Lindeman & Verkasalo, 2005b), which contained thirteen items assessing the higher order values self-enhancement, self-transcendence, openness-to-change and conservation. The values were presented by the main value labels (e.g., for openness-to-change: “a varied life”), followed by a brief explanation (e.g., “filled with challenge, novelty and change”). The items were measured on a 9-point response scale ranging from -1 (“Opposed to my values”) over 0 (“Not very important”) to 7 (“Of supreme importance”). Four values tapped endorsement of self-enhancement (authority, influence, self-discipline, wealth; ωtot = .66 [.57, .76];  α = .65 [.55, .75]), three measured self-transcendence (protecting the environment, equality, social justice; ωtot = .73 [.65, .81]; α = .73 [.65, .81]), three measured openness-to-change (a varied life, an exciting life, curiosity; ωtot = .73 [.65, .81]; α = .72 [.64, .80]) and three measured conservation (honoring of parents and elders, a world at peace, family security; ωtot = .50 [.37, .64]; α = .50 [.36, .64]). 
Personality traits were measured with an adapted version of the Mini-International Personality Item Pool (IPIP; Donnellan, Oswald, Baird, & Lucas, 2006). Each trait was presented by five positively and negatively phrased statements each (“I am the life of the party”, “I am not interested in others”). The items were measured on a 7-point response scale (1 indicates “very inaccurate” and 7 indicates “very accurate”). The internal consistencies were overall satisfactory: extraversion: ωtot = .83 [.71, .83], α = .83 [.71, .83]; agreeableness: ωtot = .70 [.62, .78], α = .69 [.61, .78]; intellect: ωtot = .69 [.61, .78], α = .68 [.60, .77]; conscientiousness: ωtot = .71 [.63, .79], α = .71 [.63, .79]; neuroticism: ωtot = .70 [.61, .78], α = 70 [.61, .78].
Behavioral measures. Four distinct behaviors or behavioral choices were selected to capture the four higher order values, in line with previous applications to measure value-relevant behaviors ( Abbate, Ruggieri, & Boca, 2013; Bargh & Chartrand, 2000; Bargh et al., 2001; Galinsky et al., 2003; Kim & Markus, 1999). We decided on single item behavioral measures to allow for accurate scoring in a field setting and to keep the experiment brief enough to be conducted with participants in a public space. Our approach, using one type of behavior per value, is similar to approaches taken in a laboratory environment (e.g., for a meta-analyses that examined values and economic game choices, see Lönnqvist, Verkasalo, Wichardt, & Walkowitz, 2013). 
Our focal behavioral measure is related to openness-to-change values, the other behavioral measures were included for discriminant validity reasons. 
Openness-to-change. As in study 1, participants could choose between a lottery ticket for a grocery voucher (50$ at a large NZ supermarket chain) or an adrenalin forest voucher (which involves rope climbing and abseiling in the forest canopy). The choice of the adrenalin forest voucher indicated openness to change values (especially stimulation values, see measurement of stimulation values as risk taking, excitement seeking). In our study 1, this behavior choice correlated as predicted with value ratings. 
Self-enhancement. After deciding for one of the vouchers, participants were invited to increase their chances of winning their preferred voucher by playing another game. If they won this game, their contact detail would be added twice into the voucher draw increasing their chances of being drawn. For the game, participants were offered to choose between a game that was won by chance and a game won by performance. For the chance game participants had three tries to roll a double with two dices (there was no opportunity to cheat). For the performance game, participants had to solve three puzzles. We coded the choice for the performance game as indicating higher achievement (self-enhancement) values. 
Conservation. They were offered to pick one out of five pens which were identical except for their color (Green and Red; Artline Flow, STAPLES; ratio 1:4 or 2:3; see Kim & Markus, 1999). The choice of the majority pen indicated more conservatism (traditional) values. 
Self-transcendence. While shaking the pens out of their box, the experimenter dropped the pens accidentally. We measured whether participants helped to pick up the pens or not (Abbate et al., 2013), with helping indicating higher self-transcendence values. 
Results and Discussion
Hypothesis 1: Goal manipulation via the Scrambled Sentence Test will lead to an increase of Openness to Change values.
We did not find a significant difference between the control (M = 5.30, SD = 1.17) and the priming group (M = 5.27, SD = 1.16); t(127.36) = .16, p = .87. Cohen’s d indicated a negligible effect size d = -.03[-.38, .32]. This did not support our first hypothesis.
Hypothesis 2: Goal manipulation of the Openness to change value via the Scrambled Sentence Test will lead to a decrease of the Conservation values.
We did not find a significant difference between the control (M = 5.84) and the priming group (M = 5.58); t(123.41) = 1.52, p = .13, but the effect was in the expected direction. Cohen’s d indicated a small effect size d = -.27[-.62, .08]. 
Exploratory analyses of the other value types showed no effect of the scrambled sentence task on either self-transcendence t(123.87) = .60, p = .55, Cohen’s d = -.10[-.45,.24] or self-enhancement t(122.09) = 1.08, p = .28, Cohen’s d = -.19[-.54,.16]. This indicates that the scrambled sentence task did not significantly impact any of the value dimensions compared to the control.
Hypothesis 3: Priming openness to change will increase the likelihood of performing openness to change relevant behaviors and decrease the likelihood of performing conservation value related behaviors.[footnoteRef:9] [9:  We specified in the pre-registration that we would run a t-test to examine the effect of the manipulation on choice of vouchers, but because both IV and DV are dichotomous we decided to run a chi-square test of independence to examine whether priming affected behaviours. This applies to hypotheses 3-6. ] 

Focusing on the choice of vouchers, we did not find a significant difference Χ2(1) = 2.01, p = .16. However, the effect was in the expected direction: in the control condition 22.95% of participants chose the adrenaline voucher, in the priming condition 34.33% chose this voucher. Cramer’s ϕ’ = .13 indicated a small effect size. This did not statistically support our third hypothesis.
Concerning the choice of minority vs majority pens, we found no significant difference between the conditions: Χ2(1) = .75, p = .39. The pattern was in the opposite direction of what we had expected: in the control condition 47.62% of participants chose the minority pen, in the priming condition 40.0% chose this pen. Cramer’s ϕ’ = .08 indicated a negligible effect size. This did not support our third hypothesis.
Hypothesis 4: Priming openness to change will not significantly increase the likelihood of performing behaviors not related to openness to change.
We did not find a significant difference between conditions for the choice of a chance or performance game to increase the chances of winning: Χ2(1) = .03, p = .85. In the control condition 40.68% of participants chose the puzzle, in the priming condition 39.06% chose this game. Cramer’s ϕ’ = .02 indicated a negligible effect size. We also did not find a reliable difference for helping behavior: Χ2(1) = .55, p = .46. In the control condition 55.00% of participants helped the experimenter, in the priming condition 61.54% helped. Cramer’s ϕ’ = .07 indicated a negligible effect size. 
Hypothesis 5: Values, but not personality traits will mediate the effect of priming openness to change values on openness to change relevant behavior.
We ran a path model that included voucher choice as outcome, the individual personality dimensions and openness-to-change as mediators, and priming versus control as predictor. All results are reported with bootstrapped 95% confidence intervals based on 5000 bootstraps (Seed: 2711). 
We did not find a significant indirect effect of priming through either openness-to-change values (β = .00[-.03, .04], p = .77), openness-to-experiences (β = .00[-.03, .03], p = .96), extraversion (β = .00[-.02, .02], p = .80), agreeableness (β = .00[-.03 .02], p = .82), conscientiousness (β = .00[-.04, .03], p = .91), or neuroticism (β = .00[-.02, .02], p = .88). This did not support our hypothesis, indicating that neither openness-to-change values or personality mediated the effect of priming on voucher choice.
Hypothesis 6: Big five personality traits will correlate less strongly than openness to change or not at all with the behavioral choices and preferences.
We found two significant correlations with values and behaviors, but only one significant correlation with traits. Individuals endorsing self-transcendence values were more likely to help. Individuals higher in self-enhancement traits were more likely to choose a grocery voucher. Individuals higher in openness traits were more likely to choose a puzzle instead of a lottery voucher (see Table 2).
–TABLE 2 ABOUT HERE–
When examining whether the correlations between values and behavior were significantly different from the correlations between the motivationally corresponding personality traits with behavior (see Fischer & Boer, 2013), we found that compared to openness to change values, we did not find any significant differences in the strength of correlation between values and the relevant value-expressive behavior compared to the matching trait-behavior correlations. The details are available from the authors and on the OSF. These findings did not support our final hypothesis: values and traits are correlated to similar degrees with behavioral choices. 

[bookmark: _Hlk485366759]General Discussion
	Across two studies, our priming tasks showed no consistent effects on values, personality or behavior. One possibility is that the specific priming tasks that were applied in studies 1 and 2 were not effective. Yet, the scrambled sentence task for example is one of the most common priming tasks that was successfully applied in numerous studies in order to prime self-direction related values (see Oyserman & Lee, 2008). Our patterns fit with an increasingly larger body of literature that critically examines the effectiveness of priming. Furthermore, we found individual trends in line with the previous literature, but the effect sizes were substantively smaller. 
	 Focusing on the cross-sectional correlational patterns, our studies show that values are correlated with behavior, but that these relationships are weak at best and no causal direction can be assumed based on these cross-sectional associations. Values may only distally be related to behavior (Ajzen & Fishbein, 1977), therefore future research may want to examine intermediate constructs that could uncover how values and behavior are linked. Early research had found empirical evidence that behavioral changes can be brought about by manipulating core values (Rokeach & McLellan, 1972). The widespread reports of value-behavior correlations (e.g., Bardi & Schwartz, 2003; Roccas & Sagiv, 2017;  Schwartz, 1996), need to be evaluated more cautiously. We did find some significant correlations between values and behavioral choices in both studies, mostly in line with previous research.  The full data for both studies is available for future meta-analyses and reviews for interested readers on the OSF.
	More broadly, values and behavior ratings are frequently studied together and even though most existing definitions of values imply a connection to behavior, few studies have experimentally manipulated the salience of values to determine the causal relationship with behavior. Our results indicate that there is a correlational link between values and behavior, but since the priming manipulation did not show significant effects on values (or behavior), the causality of this association remains uncertain. In summary, our pre-registered studies did not find evidence that priming activated values and consequently causal interpretations of value-behavior correlations need to be made cautiously. 
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Open Practices
Both studies were pre-registered on the OSF and data, as well as materials are provided on the OSF (Study 1: https://osf.io/nz8ak/?view_only=b9110537370444d98d2b22dcf5f0774e; Study 2: https://osf.io/4juxx/?view_only=a4f0b53183824c56a90310497195d2d7). 
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	[bookmark: _Hlk523412342]Table 1. 
Exploratory correlation between values, personality, and outcomes in experiment 1

	
	Pen Choice
	Voucher Choice
	Donation Choice
	Puzzle Time
	Puzzle Words

	Self-Transcendence
	-.04[-.14 ,.06]
	.01[-.09 ,.11]
	.25[.16 ,.34]***
	.03[-.07 ,.12]
	.04[-.06 ,.13]

	Self-Enhancement
	-.04[-.14 ,.06]
	-.04[-.13 ,.06]
	-.18[-.27 ,-.08]***
	-.08[-.18 ,.02]
	-.20[-.29 ,-.10]***

	Openness to Change
	.03[-.07 ,.13]
	-.19[-.29 ,-.10]***
	-.05[-.14 ,.05]
	.00[-.10 ,.09]
	-.02[-.12 ,.08]

	Conservation
	.03[-.07 ,.13]
	.16[.06 ,.25]***
	.12[.02 ,.22]*
	.08[-.02 ,.18]
	.00[-.10 ,0.10]

	Extraversion
	.06[-.04 ,.16]
	-.11[-.21 ,-.01]*
	.07[-.03 ,.17]
	-.03[-.13 ,.07]
	.00[-.10 ,.10]

	Agreeableness
	-.02[-.12 ,.08]
	.03[-.07 ,.12]
	.28[.19 ,.37]***
	.07[-.03 ,.17]
	.03[-.07 ,.13]

	Openness to new Experiences
	.09[.00 ,.19]
	.07[-.03 ,.17]
	.02[-.08 ,.12]
	-.08[-.18 ,.02]
	.11[.01 ,.21]*

	Conscientiousness 
	.01[-.09 ,.11]
	.05[-.05 ,.15]
	.11[.01 ,.20]*
	.05[-.05 ,.15]
	.13[.03 ,.23]*

	Neuroticism
	-.08[-.17 ,.02]
	.01[.00 ,.19]
	-.08[-.18 ,.02]
	.01[-.08 ,.11]
	-.04[-.13 ,.06]

	Notes. p < .001 = ***, p < .01 = **, p < .05 = *




	Table 2. 
Exploratory correlation between values, personality, and outcomes in experiment 2

	
	Voucher Choice
	Helping Behavior
	Game Choice
	Pen Choice

	Self-Transcendence
	-.05[-.23, .12]
	-.21[-.37, -.03]*
	.13[-.05, .30]
	.15[-.02, .32]

	Self-Enhancement
	.20[.02, .36]*
	.01[-.17, .18]
	-.05[-.22, .13]
	.02[-.16, .19]

	Openness to Change
	-.16[-.33, .01]
	.01[-.17, .19]
	.00[-.17, .18]
	.00[-.18, .17]

	Conservation
	.04[-.13, .21]
	-.04[-.21, .14]
	.06[-.17, .19]
	.17[.00, .34]

	Extraversion
	-.01[-.18, .17]
	.09[-.09, .26]
	.01[-.17, .19]
	-.13[-.29, .05]

	Agreeableness
	-.03[-.20, .14]
	-.08[-.26, .09]
	.03[-.15, .20]
	.15[-.02, .31]

	Openness to New Experiences
	-.04[-.22, .13]
	-.05[-.22, .13]
	-.25[-.40, -.07]**
	.02[-.15, .19]

	Conscientiousness 
	.03[-.15, .20]
	.10[-.07, .27]
	-.09[-.26, .09]
	.03[-.14, .21]

	Neuroticism
	.06[-.12, .23]
	-.14[-.31, .04]
	-.07[-.24, .11]
	-.01[-.18, .16]

	Notes. p < .001 = ***, p < .01 = **, p < .05 = *



