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We report �ndings from a meta-analysis on all published and unpublished 
studies from our labs (total N = 9,656) examining the priming effect of the 
American �ag on political attitudes. Our analyses suggest that, consistent 
with the studies we originally published in 2011 (T. J. Carter et al., 2011b), 
American �ag primes did create politically conservative shifts in attitudes 
and beliefs during the initial time period when data were collected (even 
excluding the published studies), but this effect has since declined over time 
to be roughly zero, though we believe that other interpretations, including 
false positives, are plausible. We discuss possible interpretations of this 
decline effect and the importance of considering the historical context in 
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relation to the priming effects of symbols whose meaning is not static over 
time. We also highlight the value of publicly posting data, emptying �le 
drawers, and conducting direct as well as conceptual replications.

Keywords: replication, priming, �ag priming, meta-analysis

How do the symbols of a nation in�uence a citizen’s everyday attitudes and 
behaviors? Despite an extensive literature in the social sciences on how a nation 
might in�uence the citizenry in both subtle and obvious ways (e.g., Billig, 1995; 
Gellner, 2009), there has only recently been empirical psychological work testing 
whether and how that might happen. Using the basic logic of decades of theory on 
cognition (e.g., Schröder & Thagard, 2013), studies have found that subtle expo-
sure to potent national symbols, such as a national �ag, unintentionally activates 
various attitudes, beliefs, and behaviors (Butz, Plant, & Doerr, 2007; Callahan & 
Ledgerwood, 2016; T. J. Carter, Ferguson, & Hassin, 2011a, 2011b, hereafter CFH; 
Chan, 2017; Devos & Banaji, 2005; Devos & Ma, 2008, 2012; Ehrlinger et al., 2011; 
Ferguson & Hassin, 2007; Gangl, Korgler, & Kirchler, 2016; Hassin, Ferguson, Shid-
lovski, & Gross, 2007; Kalmoe & Gross, 2016; Kemmelmeier & Winter, 2008; Ma & 
Devos, 2013; Nosek, 2005; Rydell, Hamilton, & Devos, 2010). 

In 2011, three of the present authors published two experiments in Psychological 

Science demonstrating one such effect of an American �ag prime: a shift toward 
conservative/Republican attitudes and behaviors (T. J. Carter et  al., 2011b). In 
Study 1, conducted around the 2008 American presidential election between 
Republican John McCain and Democrat Barack Obama, relative to control par-
ticipants, participants primed with an American �ag while reporting their voting 
intentions reported more conservative political beliefs, a greater intention to vote 
for—and a greater likelihood of having actually voted for—the Republican can-
didate in the election. Primed participants then expressed less satisfaction with 
Obama’s job performance eight months later. In Study 2, conducted in early 2010, 
those primed with the American �ag immediately expressed more conservative 
political beliefs than participants in the control condition.

Critically, we were not claiming in CFH that, in Study 1, participants’ expo-
sure to the �ag prime directly affected their satisfaction eight months later. We 
assumed there was a psychologically crucial chain of events in the interim. That 
is, the presentation of the �ag prime in�uenced participants’ voting intentions 
(and other attitude and beliefs measures) directly. Those changes in voting inten-
tions subsequently in�uenced their actual vote; indeed, their conscious intentions 
mediated the effect of the prime on the voting behavior. We assumed that par-
ticipants’ reported behavioral intentions and their actual (voting) behavior then 
affected their reported satisfaction eight months later. The notion that declared 
behavioral intentions in the unique setting of an experiment, and then the highly 
salient and unique behavior of voting, could in�uence attitudes eight months later 
is in line with many decades of research on people’s tendency to remain consistent 
with their expressed behavioral intentions and actual behavior (e.g., see review 
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in Gawronski & Strack, 2012). To imagine how this could occur, compare two 
people. One was nudged by priming to say she will vote for McCain. The other, 
identical in every way, was in the control condition, and says she will vote for 
Obama. Having declared those voting intentions, the likelihood they will actually 
vote for McCain and Obama, respectively, increases (Greenwald, Carnot, Beach, 
& Young, 1987). The �rst, having voted for McCain, is less satis�ed with Obama 
eight months later—after all, she did vote for McCain, so she is naturally more 
disappointed. Thus, we interpreted this as the rolling consequences of immediate 
effects, not a priming effect lingering in participants’ heads for a year.

THE CURRENT STUDY

Since 2006, we have conducted many experiments testing the in�uence of Ameri-
can �ag primes on expressions of political beliefs and attitudes. In order to under-
stand and extend the �ndings in CFH (and the exploratory efforts that preceded 
them), we conducted multiple experiments that would be deemed direct or con-
ceptual replications—some of which were reasonably successful replications, and 
some of which were clear failures to replicate—none of which we have attempted 
to publish. 

In the present article, we used all of these data to consider whether the most basic 
claim reported in CFH—that exposure to American �ag primes shifts political atti-
tudes rightward—was generally supported. Given that many of those studies did 
not show this effect, we began with a fairly simple hypothesis: that the effect of 
�ag priming decreased over time. This hypothesis is based on a simple premise 
supported by decades of theory and research in cognitive and social psychology 
(e.g., Schröder & Thagard, 2013): exposure to a stimulus will activate whatever 
idiosyncratic knowledge an individual associates with that stimulus. Culture in 
general, and the political atmosphere in particular, change over time in myriad 
ways, meaning that the associated knowledge—and priming effects—change 
as well. Our initial experiments were run after roughly �ve years of a Republi-
can presidency—one profoundly shaped by the tragic events of September 11th, 
2001 (aka 9/11) and the military and political confrontations that followed. There 
was discussion then of the American �ag being “branded” by Republicans (e.g., 
see Carney, Jost, Gosling, & Potter, 2008), as well as by 9/11 (Landau et al., 2004; 
Skitka, 2005). This formed the basis for our original hypothesis that American �ag 
primes would produce conservative shifts in attitudes and beliefs. 

The election of Democrat Barack Obama in late 2008 seemed to herald a shift 
in the American political winds and culture more widely. The election of the �rst 
African-American president was seen by many as indicating a potentially “post-
racial” era (Steele, 2008), and pundits and politicians expected a new wave of pro-
gressivism (Beinart, 2016). There has been considerable debate over how American 
culture in fact changed over the Obama years, with some pollsters and social sci-
entists reporting signi�cant change in Americans’ racial and other progressive 
attitudes (Beinart, 2016; Devos & Ma, 2012; Dimock, 2017; Ma & Devos, 2013) and 
others suggesting little permanent change on some dimensions (Goldman & Mutz, 
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2014; Schmidt & Nosek, 2010). Although it will doubtless require many years 
for historians and social scientists to fully understand how the country changed 
over the Obama era, there has been suf�cient speculation of cultural and political 
change that we expected that people’s associations with the American �ag might 
have changed over that time. Speci�cally, we predicted that the “Republicanism” 
of the American �ag diminished over Obama’s (Democratic) presidency. 

However, there is a clear alternative hypothesis to consider, namely that those 
initial positive results were �ukes, and any apparent change in the priming effect 
over time is simply a regression toward the true effect size (i.e., zero). We dis-
cuss this possibility at length below, and endeavored to apply various analytical 
approaches to ensure it is considered seriously. As such, we sought to quantify and 
evaluate all of the data we have collected related to American �ag primes on politi-
cal measures using a meta-analytic approach. This article represents an attempt to 
test the decline hypothesis, and to do so as transparently as possible. Crucially, in 

this article we empty our �le drawer completely (see Lane, Luminet, Nave, & Mikolajc-
zak, 2016). In addition, we are making available all of the raw data and the R code 
used to reproduce the analyses reported below.1 

METHOD

STUDY SELECTION

We began by assembling data from all of the studies the original authors have con-
ducted testing the in�uence of American �ag primes on the expression of politi-
cal attitudes along the liberal-conservative continuum. (Based on an exhaustive 
search of our paper and digital �les, we are reasonably con�dent that we found 
every study in our labs on this effect.) We then selected every experiment we con-
ducted that included 1) a manipulation of the presence/absence of an American 
�ag, and 2) measures conceptually related to political ideology (e.g. beliefs about 
speci�c political issues, voting intentions, attitudes towards political candidates, 
etc.). In addition to the two published studies (CFH Studies 1 and 2), we identi�ed 
a total of 33 unpublished studies, the earliest of which was conducted in 2006 and 
the most recent in the fall of 2016. 

In addition, because we are reporting the contents of our own �le drawer, we 
do not include the Many Labs study (Klein et al., 2014) in the analyses by default. 
However, we also conducted the analyses with this study included; its inclusion 
did not change any of the results or conclusions reported below. The data from this 
study are included along with the raw data from all of the other studies to make it 
easy for others to reproduce these analyses. The basic details of each of the studies 
we considered for inclusion can be found in Table 1. 

To be clear, this is not meant to be an exhaustive meta-analysis of all experi-
ments that �t these criteria; we did not put out a general call for such experiments 

1. We also encourage readers to contact us for the survey materials and priming methods used in 
the studies reported here.
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TABLE 1. Attributes of Studies Considered for Inclusion in the Meta-Analysis

Study Date N n Manipulation Format Primary Measure
Design 
changes

Jun 20, 2006 111 0 VGQ Paper/pencil Political Beliefs

Nov 29, 2006 52 0 Subliminal Computer (Lab) Political Beliefs

Feb 4, 2007 130 0 VGQ Paper/pencil Approval

Jan 18, 2008 86 0 Survey Corner Paper/pencil Voting

Feb 24, 2008 49 0 Survey Corner Paper/pencil Voting

CFH Study 1 Oct 11, 2008 183 8 Survey Corner Online Voting

Oct 16, 2008 126 0 Survey Corner Paper/pencil Voting

Jan 31, 2009 80 0 Survey Corner Online Political Beliefs

Mar 13, 2009 95 0 Subliminal Computer (Lab) Political Beliefs CL

CFH Study 2 Apr 1, 2009 70 0 VGQ Paper/pencil Political Beliefs

Dec 7, 2009 46 0 Survey Corner Paper/pencil Approval

Feb 28, 2010 317 0 Survey Corner Online Political Beliefs

Aug 24, 2010 123 0 VGQ Computer (Lab) Political Beliefs DR

Jul 25, 2012 150 5 Survey Corner Online Voting CL

Jul 31, 2012 176 3 Candidate Photo Online Speech CL, DR, CB

Oct 15, 2012 511 4 Candidate Photo Online Voting CL, CB

* Oct 27, 2012 415 4 Survey Corner Online Voting

Nov 3, 2012 121 3 Candidate Photo Online Voting CB

Nov 4, 2012 91 1 Survey Corner Online Voting

Feb 5, 2013 200 1 Survey Corner Online Approval

Feb 19, 2013 200 1 Survey Corner Online Approval

Mar 6, 2013 580 1 Survey Corner Online Approval

Mar 9, 2013 499 2 Candidate Photo Online Approval CB

Mar 16, 2013 652 0 Survey Corner Online Warmth

Mar 26, 2013 299 0 Survey Corner Online Warmth

Apr 23, 2013 451 0 Candidate Photo Online Speech CB

Sep 13, 2013 302 0 Candidate Photo Online Speech CB

Many Labs* Sep 15, 2013 4896 0 VGQ Online Political Beliefs CL

Sep 26, 2013 601 5 Candidate Photo Online Speech CL, CB

Oct 13, 2013 408 2 Survey Corner Online Voting CL

Oct 23, 2013 249 1 Survey Corner Online Voting CL

Dec 20, 2013 801 0 Survey Corner Online Voting

Feb 10, 2014 794 0 Survey Corner Online Political Beliefs

Apr 13, 2014 111 0 Survey Corner Computer (Lab) Political Beliefs

Nov 5, 2016 992 17 Survey Corner Online Political Beliefs

* Nov 11, 2016 76 7 Survey Corner Computer (Lab) Political Beliefs

Note. The date listed is the estimated midpoint of the data collection period for each study. N = total number of participants after 

exclusions; n = number of participants excluded for inattention; VGQ = Visual Geography Quiz; CL = Collapsed across other 

factors (e.g., order, speaker); DR = Dropped priming condition (e.g., UK �ag priming); CB = Combined American �ag priming 

conditions (e.g., lapel pin and photo background American �ag priming conditions).

*Indicates a study that was excluded from the main analyses; including them does not impact the results.
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to other researchers. Rather, it is meant to shed light on our own data collection 
efforts—and to empty our �le drawer—by making the results of unpublished 
studies public. That is, the results of this analysis represent the totality of our own 
empirical investigations on this particular topic, a step we believe is useful for the 
�eld as a whole.

GENERAL ANALYTICAL APPROACH

As is the case in any meta-analysis, we had to make a variety of analytical decisions 
at every stage of the process. In every case, we attempted to choose the approach 
that would produce the most accurate estimate of the effect—without considering 
its impact on the outcome, and always erring on the side of caution, recognizing 
that we might not detect the intrusive in�uence of our own desires or expectations 
on the process (Wilson & Brekke, 1994). By default, we assumed every piece of 
data should be included, with exceptions made only when justi�ed by standard 
practices in the �eld (e.g. excluding participants who failed an attention check). 

In the sections below, we provide a general rationale for how we made decisions 
related to manipulated independent variables, moderators, dependent measures, 
participant exclusions, and study exclusions. A more detailed rationale for the 
speci�c decisions made for each study can be found in the supplemental materi-
als. Ultimately, we believe that the speci�c decisions we made are reasonable and 
represent the most accurate test of the hypotheses being considered. Nevertheless, 
we acknowledge that other reasonable people could disagree. Although our deci-
sions rarely altered the outcome (as reported below), we have made the raw data 
publicly available so that those same reasonable people may test an alternative set 
of decisions for themselves.

Independent Variables. Because this analysis is intended to track the magnitude of 
the effect of an American �ag prime on political attitudes and beliefs over time, it 
is important to use the same baseline of comparison (i.e., a proper control condi-
tion) across all studies: either no prime at all or a purely neutral image in place 
of the �ag. Similarly, to ensure an apples-to-apples comparison, for each study in 
the meta-analysis, we must have a single mean value representing the American 
prime condition and a mean value representing the control condition. However, 
some of the studies we conducted—particularly after the publication of CFH—
involved additional complexity that needed to be simpli�ed in order to achieve 
the crucial comparison of an American �ag condition to a control condition. 

These decisions were typically straightforward. Whenever a factor was simply 
added to the design (e.g. whether the �ag prime was presented alongside a Repub-
lican or a Democratic politician), we simply collapsed across that factor to create a 
two-cell design. Whenever there were multiple conditions involving an American 
�ag (e.g., a �ag lapel pin vs. a free-standing �ag in the background of the image), 
we combined them into a single American �ag condition. There were a few rare 
cases when the decision was not quite as simple—typically when there was a 
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condition that clearly did not involve an American �ag prime, but was not obvi-
ously a neutral control (e.g., United Kingdom �ag priming condition). A condition 
was dropped from the analyses only when it seemed that including participants 
in that condition would be more likely to produce a misleading than an illuminat-
ing effect size estimate. (This applied to only two studies.) All such decisions are 
described in the supplemental materials and summarized in Table 1.

We conducted the analyses only after making these particular decisions. (Read-
ers are free to conduct analyses with an alternative set of decisions, of course.) 
However, we did make at least some attempt to discern whether these decisions 
mattered, after the fact. Each study was classi�ed by whether or not any priming 
conditions were combined, whether or not any priming conditions were dropped 
from the analyses, and whether or not there were any other non-priming factors 
that were collapsed across. Although it is not de�nitive evidence that these deci-
sions were not problematic, we note that none of these classi�cation variables 
moderated the �ndings reported below (all ps > .18). 

Dependent Measures. As described above, the focus of the present analysis is the 
in�uence of American �ag primes on the conceptual dependent variable exam-
ined in CFH: endorsement of political conservatism (broadly construed). All of 
the studies included in this analysis had at least one measure that hewed closely 
to that conceptual variable. Some of the studies also included measures expressly 
intended for projects unrelated to political ideology (e.g., racial attitudes). Any 
measure that was not explicitly related to political ideology was not considered 
for the analysis, but all such measures are described in the supplemental materials 
and included in the available raw data. 

Following standard procedures in the �eld, when a given measure was a com-
posite of multiple responses (e.g., a questionnaire with multiple items assessing 
political beliefs about various issues; warmth ratings towards multiple political 
�gures), these composites contained all relevant responses. All measures were 
scored such that higher numbers indicated greater endorsement of conservatives/
Republicans and lower numbers indicated greater support for liberals/Demo-
crats, either through reverse scoring or by creating difference scores (following the 
procedures used in CFH for structurally similar measures). The precise aggrega-
tion procedures for each measure are described in the supplemental materials and 
can be seen explicitly in the R code used to process each study’s raw data into its 
�nal form.

One particularly important issue is how to treat multiple relevant dependent 
measures from the same study. Considering them as separate effects would give 
studies with multiple measures far too much weight, especially given that mul-
tiple responses from the same participants will almost certainly be positively 
correlated. The standard approaches to dealing with such non-independent 
effect sizes (see Borenstein, Hedges, Higgins, & Rothstein, 2009; Cheung, 2014) 
either involve using a single effect size to represent each study or accounting for 
the non-independence statistically. Because both approaches have strengths and 
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weaknesses, we opted to use a version of each in order to maximize the robust-
ness of the results. Converging evidence would therefore be better than either 
approach alone.

For the �rst approach—a single effect size to represent each study—one option 
is aggregation: simply create an equally weighted average of every measure in a 
given study. This seemed ill suited for the present study for several reasons. In 
many cases, a study included one measure that very directly measured endorse-
ment of conservative/Republican policies over liberal/Democratic policies (e.g., 
voting intentions) and one that was less direct or in a wholly different modality 
(e.g., a measure of implicit attitudes toward particular political �gures). Although 
both are certainly relevant to the conceptual variable, the less direct measures 
may dilute the aggregate’s representation of the conceptual variable. In addition, 
because it is generally assumed that the direct effects of a prime can fade over the 
subsequent couple of minutes (e.g., E. T. Higgins, 1996; Wilson & Capitman, 1982; 
Wyer & Srull, 1986), a measure presented simultaneously with the prime would 
likely show a stronger effect than a measure presented several minutes later. An 
aggregate of both measures would thus be a weaker test than the �rst measure 
alone. Thus, when a study contained more than one relevant dependent mea-
sure, we designated one primary measure to represent that study in the analysis. 
This decision was based �rstly on the degree to which it re�ected endorsement of 
conservative/Republican policies relative to liberal/Democratic policies, second-
arily on its temporal proximity to the prime, and �nally examining the number of 
missing responses from each measure (preferring more data to less). To be clear: 
Which measure was chosen as primary was made prior to conducting the analyses 
reported below, and the magnitude or direction of a measure’s effect size was not 
taken into account.

The major downside to using only one measure from each study is that it neces-
sarily involves a loss of valid information. The second approach is meant to over-
come this particular weakness by making use of all available data and accounting 
for sources of non-independence statistically. Speci�cally, given that we had access 
to all of the raw data, we used linear mixed-effects models to analyze participants’ 
individual responses. By using nested random factors for participant and study, 
we can account for the non-independence of different responses from the same 
participants as well as different participants in the same study. Although it does 
mean using responses to measures that are further from the conceptual variable 
(and temporally further from exposure to the prime), this approach has the bene�t 
of making full use of the available data. Thus, the weaknesses of one approach are 
overcome by the strengths of the other. As the results show, these two approaches 
yielded nearly identical results. 

Measured Moderators. As part of our exploration of the nature of the priming 
effect and its boundary conditions, a number of individual differences measures 
were identi�ed as potential moderating variables. However, in the interest of sim-
plicity and remaining conservative in our analytical approach (i.e., to avoid a �sh-
ing expedition), we did not account for any of these variables in the analyses. They 
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are described in the relevant section for each study in the supplemental materials, 
and they are included in each study’s full data �le.

Study Exclusions. From the 33 unpublished studies identi�ed as being relevant, 
only two stood out as suf�ciently problematic to warrant removal from the main 
analyses. The two studies (dated October 27, 2012, and November 5, 2016) were 
conducted in multiple sessions (similar to CFH Study 1), with baseline measures 
assessed in the �rst session and the priming manipulation administered in a sec-
ond, separate online session. In both cases, random assignment to priming condi-
tion in the second session failed to eliminate differences between conditions on 
important measures taken during the �rst session, such as party af�liation and 
political ideology. With baseline differences between conditions so closely related 
to our dependent measures, we believed that the outcomes from these studies—
even controlling for the baseline differences—were more likely to obscure than 
illuminate the effect of an American �ag prime on political conservatism, thus 
warranting their exclusion from the main analysis.2 It is worth noting that when 
these studies were included in the meta-analyses, both were identi�ed as outliers 
by examining the studentized residuals (ps < .041). Further, including these studies 
does not alter the conclusions of any of the analyses reported below. As mentioned 
above, the raw data are available as part of the supplemental materials.

In addition, because we are reporting the contents of our own �le drawer, we 
do not include the Many Labs study (Klein et al., 2014) in the analyses by default. 
However, it is important to note that we also conducted the analyses with this 
study included; its inclusion did not change any of the results or conclusions 
reported below. The data from this study are included along with the raw data 
from our own studies to make it easy for others to reproduce these analyses.

Participant Exclusions. By default, all valid responses from every participant 
were included in every analysis. Put differently, we did not use missing data from 
a single measure to exclude a participant’s data entirely (though obviously if a 
participant did not respond to a given dependent measure, they would not be part 
of any analysis of that dependent measure). Following standard practices in the 
�eld, there are two potential reasons for excluding a participant’s data entirely: 
lack of attention to the task and suspicion of the prime. In all online studies, which 
includes most of the studies reported here, it is presumed that some participants 
are simply attempting to complete the experiment as quickly as possible in order 
to get paid, and thus are not providing accurate or thoughtful answers to the ques-
tions (see Oppenheimer, Meyvis, & Davidenko, 2009). To ensure that participants 
were putting in some minimal amount of effort—actually reading the questions 
and giving somewhat meaningful responses—some studies included a very sim-
ple attention check question involving easy arithmetic problems (e.g., “What is 
6 + 7?”). As is often done in such experiments, participants who failed to give 

2. Although there were some between-condition differences on party af�liation/political ideology 
in other studies, because those measures were assessed after exposure to the priming manipulation, it 
was impossible to distinguish between legitimate baseline differences and priming effects.
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the correct response to this question were excluded for inattention. For the pub-
lished studies, we followed the same criteria as the original publication when it 
came to excluding inattentive participants. The number of inattentive participants 
excluded from each study can be found in Table 1, and the speci�c criteria used for 
all unpublished studies can be found in the supplemental materials.

Priming studies in particular are vulnerable to participant suspicion (e.g., Klei-
man, Sher, Elster, & Mayo, 2015); if a participant notices the prime and becomes 
suspicious of the researchers’ intentions, she may change her behavior as a result. 
Although the online format limits the effectiveness of suspicion probes, some stud-
ies included general free response questions designed to identify participants who 
noticed the prime and found it odd. However, we decided to retain participants 
who expressed suspicion in the analyses for two reasons. First, based on an infor-
mal examination of participants’ responses to the suspicion probe questions across 
all of the studies in the analysis, the few participants who mentioned noticing the 
�ag prime rarely expressed concern that it might have in�uenced their responses, 
indicating that deliberate shifts in responses due to suspicion were exceedingly 
rare. Second, unlike attention checks, which are designed to have a clear criterion 
for passing or failing, suspicion checks are more subjective—particularly when 
they involve written responses to open-ended questions that differ from study 
to study—making it dif�cult to identify a clear standard for exclusion that could 
be applied consistently across every study. Third, assuming that reactance effects 
would be stronger than demand effects, including suspicious participants should 
only serve to make any observed effect of the �ag prime weaker, making their 
inclusion the more conservative approach. Although we doubt that suspicion had 
any effect on the results, particularly given the low rate of suspicion across studies, 
which remained fairly constant over time, it seems likely that any effect it might 
have had would favor the null hypothesis. 

Thus, the analyses reported below exclude inattentive participants. (The results 
do not change when all participants are included; see supplemental materials.) 

ANALYSES

After the study and participant exclusions described above, the main analy-
ses reported below included a total of 33 studies (N = 9,656). All analyses were 
conducted using the statistical software program R (version 3.4.0, R Core Team, 
2017). As mentioned above, we used two different approaches to analyze the 
data in aggregate: meta-analyses and linear mixed-effects models. To reiterate, 
we conducted a meta-analysis of each study’s primary measure, which allows 
a focused analysis on the measures we identi�ed as being the best representa-
tion of the conceptual variable. However, because the other dependent measures 
certainly are relevant to the question at hand, we also analyzed participants’ 
individual responses to every measure using linear mixed-effects models. The 
speci�cs of the meta-analyses and the linear mixed-effects models are described 
in detail below.
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Meta-Analysis. The meta-analyses reported below analyzed the effect size of each 
study’s primary measure. For each study, we calculated the effect size as Hedges g: 
the standardized mean difference (SMD) between the �ag and control conditions 
(Lipsey & Wilson, 2001), with the Hedges (1981) correction for positive bias. Spe-
ci�cally, the following formulas were used (with subscripts f and c referring to the 
Flag and Control conditions, respectively):

g
X X

S n n
f c

pooled f c

1
3

4 9( )

S
n S n S

n n
pooled

f f c c

f c

( ) ( )1 1

2

2 2

Because meta-analyses are typically conducted in order to make broader infer-
ences, �xed-effects models, which limit the inferences to the particular pool of 
studies under consideration, are rarely preferred over random-effects models 
(see Hunter & Schmidt, 2000). Given that our stated intention is to analyze the 
results of our own data-collection efforts, a �xed-effects approach might actually 
be appropriate in this case. However, given the heterogeneity in our methods, 
coupled with our assumption that there is considerable heterogeneity in the effect 
size over time, it seemed best not to assume that the true effect size is the same 
across all studies. Thus, we used a random-effects model to estimate the overall 
effect size. As is typical, the analysis weights each study’s observed effect size by 
the precision of the measure (the inverse of the sampling variance). Thus, more 
reliable studies—typically those with the largest sample sizes—are weighted more 
heavily in the effect size estimation. 

The meta-analyses were conducted in R using the metafor package (version 
1.9–9; Viechtbauer, 2010). We used restricted maximum likelihood (REML) to esti-
mate residual heterogeneity (τ2), which is the default estimator in metafor, and 
which is appropriate here as it is an approximately unbiased estimator of the SMD 
(Viechtbauer, 2005). To account for any uncertainty in the estimated heterogeneity, 
we also applied the Knapp and Hartung correction (Knapp & Hartung, 2003; see 
Viechtbauer, López-López, Sánchez-Meca, & Marín-Martinez, 2015), which bases 
its estimates on a t distribution with k – j degrees of freedom (where k is the number 
of studies and j is the number of coef�cients in the model, including the intercept), 
rather than a normal distribution. For the mixed-effects analyses, the omnibus test 
of the moderators is based on an F distribution with i and k – j degrees of freedom 
(where i is the number of coef�cients in the model).3

3. This was intended to be the more conservative approach. Indeed, when estimates are made 
without the Knapp-Hartung correction (i.e., assuming a normal distribution), the results are actually 
somewhat stronger.
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For each of the random and mixed-effects meta-analyses reported below, we 
followed the standard practice of testing whether any studies in each analysis 
would be considered outliers or highly in�uential (Viechtbauer, 2010; Viechtbauer 
& Cheung, 2010). In the interest of completeness, we report the results of those 
tests as well as the results of versions of that same analysis with outlier and highly 
in�uential studies excluded. However, in the interest of remaining as conservative 
as possible, because there are no ironclad exclusion criteria for outliers or in�u-
ence, we believe that the full version of each analysis should be considered the 
most valid one. 

Linear Mixed-Effects Models. We tested for the effect of the prime on participants’ 
individual responses using linear mixed-effects models with the Ime4 package 
(version 1.1–13; Bates, Mächler, Bolker, & Walker, 2015). We used the ImerTest 
package (version 2.0–33; Kuznetsova, Brockhoff, & Christensen, 2018) to calcu-
late p values for signi�cance tests (using Satterthwaite’s approximations for the 
degrees of freedom) and the Ismeans package (version 2.26–33; Lenth, 2016) to 
estimate cell means and to perform any post hoc or pairwise comparisons.

The �xed effect of prime condition was treated in the analysis as a factor using 
deviation contrasts (Control  =  –0.5, Flag  =  +0.5), and participants’ individual 
responses were converted to z-scores (separately for each measure within each 
study) to ensure that all responses were on the same scale. For the random effects 
structure, we started with a maximal model (Barr, Levy, Scheepers, & Tily, 2013) 
and then followed procedures described by Bates and colleagues (Bates, Kliegl, 
Vasishth, & Baayen, 2018) whereby random-effects parameters were removed 
until the model was identi�able and reliably converged with valid random-effects 
parameters (see supplemental materials). The resulting random-effects structure, 
used for all models, included by-study random intercepts and slopes, and random 
intercepts for participants (nested within study), without allowing for correlated 
random intercepts and slopes. For instance, the model testing for the overall effect 
of the prime was as follows:

Y
ijk

 = β0 + β1 Prime
jk
 + Study0k

 + Study1k
 × Prime

jk
 + Participant0jk

 + ε
ijk

Study Study0 1
00
2

11
2

0
0

0
k k

N

Participant0jk
 ~ N(0, ω2)

ε
ijk

 ~ N(0, σ2)

where Y
ijk

 is the ith response of the jth participant in the kth study, β0 is the �xed-
effect intercept, β1 is the slope of the �xed-effect of priming condition (Prime

jk
), 

Study
0k

 and S
1k

 are the random intercept and slope for Study (with variances  
τ2

00
 and τ2

11
), respectively, P

0jk
 is the random intercept for Participant (with variance 
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ω2), and ε
ijk

 is the residual error (with variance σ2). Models testing study-level mod-
erators used the same random effects structure and added �xed effects for the 
main effect of that moderator (β2×Mod

k
) and its interaction with priming condition 

(β3×Mod
k
×Prime

jk
). It should be noted that because responses for each measure 

within a given study were converted to z-scores (i.e., each individual measure had 
M = 0 and SD = 1), it was not strictly necessary to include by-study random inter-
cepts. They were nonetheless included in order to account for random variability 
of the priming effect (i.e., random slopes for priming condition) within each study. 
(This fact may also explain why models that allowed for correlated random slopes 
and intercepts often failed to converge.)

THE EFFECT OF TIME

Our primary hypothesis was testing for a decline of the �ag-priming effect over 
time. In order to test for a decline effect—that is, to look at the passage of time as 
a potential moderator as part of a meta-analysis—it was necessary to use a single 
date to represent each study. Because most studies were carried out over a period 
of several weeks, this was, by necessity, an approximation in many cases. To arrive 
at a single representative date, we attempted to determine the start and end dates 
of data collection for each study, and we used the midpoint of those two dates. 
Whenever possible, we determined a study’s start and end dates via date and 
time stamps associated with participants’ responses. When that information was 
not available, such as for paper and pencil studies, we estimated the dates using 
all available information (e.g., creation/modi�cation dates of the digital versions 
of the study materials and data �les). Although there are undoubtedly errors in 
these estimates, our digital forensics were generally fairly successful, allowing 
us to narrow the start and end dates to within 1−2 weeks in all but a few cases. 
Because the broader timeframe of our investigation is measured in years, it seems 
unlikely that these minor discrepancies would substantially reduce the accuracy 
of our conclusions.4 

Of great concern—given that our primary hypothesis concerns the effect of an 
exogenous variable like Time acting as a moderator in a meta-analysis—is that any 
observed decline effect is spurious (i.e., due to a confound). In other words, there 
is some explanation for why the earlier studies tended to show positive effects and 
later studies did not, other than a decline in the actual effectiveness of the prime 
over time. We discuss several such possibilities below.

4. In the context of a linear mixed-effects analysis, it would be possible to use participants’ 
individual participation date as the moderating variable. However, because we did not have 
participant-level date information for every study, that approach may be somewhat problematic. 
Doing so would require using the date associated with the overall study, effectively making Time 
a study-level variable for some studies and a participant-level variable for others. Given that most 
studies were completed within a few months, it seemed the more conservative approach to simply 
consider Time a study-level variable. (Indeed, the results do in fact grow stronger when Time is 
treated as a participant-level variable.)
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Study Properties. One possibility is that there were changes in the study method-
ology that led the initially observed effects to grow smaller over time. It is worth 
noting that this explanation logically implies that the priming effect is indeed real 
(rather than spurious), even if it is highly contextual. We address this by consider-
ing properties of the studies that could act as potential moderators instead of time: 
priming manipulation, study format, and the type of dependent measure. (Infor-
mation about the study properties is summarized in Table 1.) 

Priming manipulation. This set of studies used slight variations on one of four 
basic approaches to the priming manipulation. The most common method (k = 22 
studies) was manipulating the presence or absence of a small American �ag in the 
top left corner of a survey (“Survey Corner”). The next most common (k = 7 stud-
ies) was presenting photographs of American politicians—typically presidential 
candidates — with an American �ag digitally added/removed from the photograph 
(“Candidate Photo”). This approach was actually two different manipulations 
being tested as boundary conditions: the �ag prime appeared either as a pin on 
the lapel of the politician or in the background of the photograph. Because these 
two manipulations always appeared as different conditions in the same study and 
were always combined into a single �ag prime condition, they are not distinguish-
able here. The next most common method (k = 4 studies) involved a bogus task 
involving photographs of places that included an American �ag or had the �ag 
digitally removed (“Visual Geography Quiz”5). The least common method (k = 2 
studies) involved a bogus computerized categorization task that presented the 
American �ag or a control stimulus subliminally. The variations of the different 
techniques used by each study are described in the supplemental materials. 

<D>Study format. The studies also varied considerably in how participants pro-
vided their responses. The majority of studies (k  =  24 studies) were conducted 
online, typically (though not always) recruiting participants from Amazon’s 
Mechanical Turk. The next most common format (k = 7 studies) was a simple paper 
and pencil survey. Finally, some studies (k = 5 studies) were conducted in a con-
trolled laboratory environment, collecting responses via a laboratory computer. 
It was not entirely clear how best to create distinct categories, made even more 
dif�cult because we lack complete information about precisely how the paper and 
pencil studies were administered. That is, some paper and pencil studies were 
conducted in public spaces around a college campus; some were given to partici-
pants as an interim task during an unrelated study in the laboratory; and some 
studies used a combination of the two approaches with no way to distinguish 
which participants received which administration. Ultimately, we settled on two 
different categorization schemes; studies were categorized as being conducted 
online vs. in person (paper/pencil or in the lab), and as being computer-based vs. 
paper and pencil–based. Both of these possibilities are tested below. The online 

5. In some studies, the bogus task was a “visual geography quiz,” which involved guessing in 
which city the photo had been taken. In other studies (e.g., CFH Study 2), the bogus task involved 
estimating the time of day the photo had been taken, and it was presented to participants as a 
“daylight estimation quiz.”
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vs. in-person categorization also neatly divides studies by the population being 
sampled (Mechanical Turk worker vs. college student), allowing it to serve a dual 
purpose.

One caveat is important to keep in mind, however: the format of the study is 
somewhat confounded with the date the study was conducted, with paper and 
pencil surveys being used early on, then phased out in favor of online studies, 
primarily in order to recruit considerably larger samples. 

Dependent measures. There are many ways to measure political beliefs and atti-
tudes, and although they should all be conceptually related, it is possible that some 
measures will be more closely associated with the construct(s) being primed, and 
therefore more strongly affected by the priming manipulation. We attempted to 
create a categorization scheme that acknowledged conceptual differences between 
measures without being overly cumbersome and reducing the power to detect 
these differences. We settled on �ve categories: 1) expressions of the intention to 
vote for a Republican candidate over a Democratic candidate (Voting); 2) expres-
sions of (dis)agreement with statements about speci�c political issues (Political 
Beliefs); 3) expressions of (dis)approval with the job performance of a politician or 
political party (Approval); 4) ratings of warmth or positivity/negativity toward 
politicians and/or political parties (Warmth); and 5) expressions of support for a 
speci�c policy after reading the transcript of a speech delivered by a Republican or 
Democratic politician advocating that policy (Speech). 

As was the case for study format, the type of dependent measure used was also 
somewhat confounded with time. The speech evaluation measures, for instance, 
were not used until roughly 2012, whereas the political beliefs and voting mea-
sures were mostly used very early on. We address this issue in the Results.

False Positives. As discussed above, it is possible that, rather than a real prim-
ing effect being moderated by some other factor(s), any positive results (including 
CHF, 2011) are spurious, attributable to issues with methodology. We address sev-
eral speci�c versions of this hypothesis in the following sections. 

p-hacking. One version of the false-positive hypothesis is that the apparent 
decline is due to various forms of p-hacking in the data analysis and reporting. 
That is, the main researcher degrees of freedom that can be exploited (see Wicherts 
et al., 2016) include choosing advantageous exclusion criteria, not reporting addi-
tional dependent variables or experimental conditions, and selective reporting 
of signi�cant analyses. Thus, a version of this concern would be that we chose 
the analytical approach that yielded positive results in the early studies, but later 
results were constrained by those choices and were thus more likely to produce a 
(true) null effect. This particular concern seems not to apply in this case, because 
we are applying the same conservative analytical approach to every study. (And 
in any case, the results hold regardless of the speci�c set of decisions we made.) As 
described above and in the supplemental materials, we attempted to make analyti-
cal decisions—including participant and study exclusion criteria, the aggregation 
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or exclusion of conditions, and the selection of the primary measure—that were 
reasonable, consistent, and conservative, and all such decisions were made a pri-
ori. Most importantly, we are being completely transparent with these decisions, 
and the results of alternative analyses indicate that the particular set of decisions 
we made do not affect the results. By making available the raw data and the code 
used to produce the results reported below, we are trying to make it as easy as pos-
sible for other researchers to conduct alternative analyses using different assump-
tions or alternative criteria, thereby directly evaluating the impact of our decisions 
on the outcome. 

Small-sample bias. Relatedly, we must also contend with the possibility that the 
observed decline effect is due to the fact that the early studies generally used much 
smaller samples than later studies. That is, larger studies tend to more accurately 
estimate the true effect size of a given phenomenon, and the smaller early studies 
were simply less precise than later studies. (It is worth reiterating that, in the meta-
analysis, each study’s effect size is weighted by its precision, a function of the 
study’s sample size, ensuring that smaller studies do not exert an undue in�uence 
on the outcomes. In the linear mixed-effects models, the individual participant is 
the unit of analysis, which applies equally across time.) However, this possibility 
is not suf�cient on its own; there still must be some reason why the early studies 
tended to show positive results, and later studies did not. 

In a typical meta-analysis, the concern about small studies relates to publication 
bias: Null or negative results are systematically censored from the set of studies 
being considered, thus in�ating the estimated effect size. In the present analysis, 
because the set of studies under consideration is entirely those with which we 
were directly involved, we can be con�dent that we are not systematically exclud-
ing null or negative results. It is also worth noting that, based on our usual lab 
record-keeping practices (i.e., to keep digital records of the full materials from 
every study), we have no reason to believe that our search would have been 
biased against null results. Further, although we are con�dent that publication 
bias is not an issue in this case, in the interest of being both thorough and prudent, 
we endeavored to use all of the means at our disposal to test for this and other 
potential sources of bias. A lengthy discussion of our approach to this issue, along 
with the results of several empirical tests for publication bias, can be found in the 
supplementary materials. In short, we believe the results of these tests support 
the conclusion that the results we report below are not compromised by publica-
tion bias.

Selective stopping. There is, however, another possible explanation for why the 
early studies tended to show positive results. The concern is a form of  p-hacking 
during data collection known as selective stopping: frequently checking the 
results during data collection and selectively continuing or ceasing data collection 
based on whether the results are signi�cant. Thus, the issue would be that selective 
stopping was more likely to be applied in the early studies than the later stud-
ies. Although we did not engage in the more extreme forms of selective stopping, 
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we did not employ a unilateral stopping rule for all of the studies reported 
here— particularly for those conducted before the importance of such rules was 
made apparent (i.e.,  around the time of the publication of Simmons, Nelson, & 
Simonsohn, 2011). To ensure that even a minor amount of selective stopping could 
not account for the present results, we conducted a series of simulations. The 
results of these simulations, which are fully reported in the supplemental materi-
als, clearly demonstrate that even if it were a concern, selective stopping alone is 
not suf�cient to produce a false positive. Only in combination with a high degree 
of publication bias did it lead to faulty conclusions. As stated above, it seems very 
unlikely that even a small amount of publication bias is present, thus minimizing 
concerns that selective stopping can explain the observed results. 

RESULTS

For each hypothesis test we report below, we tested the priming effect using the 
two different analytical approaches described above: meta-analysis of study-level 
effect sizes using each study’s primary measure and linear mixed-effects mod-
els examining individual participants’ responses. If both approaches produce 
the same results, we can be con�dent that the conclusions do not depend on the 
strengths or weaknesses in either approach. 

Before we turn to the main analyses of interest—the effect of �ag priming over 
time—we present an assessment of the overall evidence for a priming effect. We 
later turn to the potential moderating role played by properties of the studies 
themselves. 

OVERALL PRIMING EFFECT 

We �rst wished to characterize the overall priming effect. In each of the analy-
ses reported below, we used the study and participant exclusion criteria de�ned 
above, analyzing the two published studies (CFH Studies 1 and 2) and 31 unpub-
lished studies (excluding only the studies speci�ed above), for a total of k = 33 
studies (N = 9,656 participants).

Random-Effects Meta-Analysis. As can be seen in Table 2, the basic random-effects 
meta-analysis of each study’s primary dependent measure estimated an overall 
priming effect that was not signi�cantly different from zero (ḡ = 0.038, p = .145). 
Examining the studentized residuals revealed only one study (dated March 6, 
2013) to be an outlier (z = −2.19, p = .029). With this outlier removed from the anal-
ysis, the estimated effect size grows only slightly (ḡ = .046), though it does become 
marginally signi�cant (p =  .067). Following the procedures described by Viecht-
bauer and Cheung (2010), no studies were identi�ed as being highly in�uential. 
Although we present the full description of our efforts to assess publication bias in 
the supplemental materials, as is customary when presenting the results of a meta-
analysis, we present a funnel plot (Figure 1), and include the results after applying 
the trim and �ll procedure (Duval & Tweedie, 2000) in Table 2. (It is worth noting 
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that, despite its ubiquity, there are serious concerns about the validity of inferences 
made on the trim and �ll procedure, as discussed in the supplemental materials; 
see also E. C. Carter, Schönbrodt, Gervais, & Hilgard, 2019; Terrin, Schmid, Lau, & 
Olkin, 2003.)

Linear Mixed-Effects Analysis. The detailed results of the linear mixed-effects anal-
ysis of the overall effect of the prime on individual participant responses can be 
found in Table 3. Consistent with the meta-analysis, this analysis found no overall 
priming effect (b = 0.041, p = .132). 

MAIN ANALYSES: TESTING FOR A DECLINE EFFECT

As described above, our main analysis is to test the a priori hypothesis that the 
effect of the �ag prime on expressions of political conservatism changed over 
time.6 Using each study’s representative date, we calculated the amount of time (in 

6. Although the basic random-effects model did not show evidence of a large amount of 
residual heterogeneity, as indicated by the non-signi�cant Cochran’s Q statistic and the relatively 
low I2 statistic (an estimate of the amount of observed heterogeneity not due to random error), we 
nonetheless proceeded with the planned analysis for several reasons. First, Cochran’s Q suffers from 
low power (e.g., Hardy & Thompson, 1998). Second, there is also quite a bit of uncertainty about the 
I2 statistic as well (Huedo-Medina, Sánchez-Meca, Marín-Martinez, & Botella, 2006). Indeed, although 
the point estimate for the I2 statistic was roughly in the range for very mild heterogeneity (< 25%; 
(J. P. T. Higgins & Thompson, 2002), the wide con�dence intervals, which included values that would 
be categorized as moderate or large, indicate that these results cannot con�dently be interpreted as 
lacking residual heterogeneity (Ioannidis, 2008; Ioannidis, Patsopoulos, & Evangelou, 2007). Third, 
particularly when there is uncertainty in the estimates of heterogeneity, prior beliefs can serve to 
guide interpretation of the statistical tests (Pereira, Patsopoulos, Salanti, & Ioannidis, 2010).

FIGURE 1. Funnel plot of the observed effect sizes (solid circles) of the primary measures in the 
main meta-analysis (left panel), and including �lled-in studies (empty circles) resulting from the 
trim and �ll procedure (right panel).
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years) that had elapsed since the earliest date in the analysis (i.e., the zero point) 
and treated it as a continuous predictor.

Mixed-Effects Meta-Analysis. We �tted a mixed-effects meta-regression model to 
test the hypothesized decline in the effect size over time. As can be seen in Table 4, 
the analysis produced a signi�cant intercept (b = 0.203, p = .006), as well as a sig-
ni�cant effect for time (b  =  −0.027, p  =  .014). This can be interpreted as a rela-
tively small but positive �ag priming effect when data collection began, which has 
declined by 0.027 in each year since (see Figure 2). The same results obtain when 
excluding the one study identi�ed as an outlier (dated March 6, 2013, z = −2.46, 
p = .014) or when excluding the one study identi�ed as highly in�uential (dated 
November 5, 2016).

Although none of the other study-attribute variables tested showed potential 
as moderators (as described below), as a check on robustness, we tested whether 
this decline effect would remain when controlling for other study variables in a 
separate meta-regression controlling for each moderator. In only one case, when 
controlling for study format (online vs. in-person studies), did the effect of time 
drop to marginal signi�cance (p = .099). Importantly, the effect of the study format 
moderator was itself not signi�cant (p =  .694). The fact that study format offers 
virtually no predictive power in a model with time strongly indicates that the mar-
ginally signi�cant result for study format observed above is simply due to it being 
confounded with time, and the slight drop in the signi�cance of time as a modera-
tor is therefore not surprising. 

There are two points that we �nd important to highlight here. First, as Figure 2 
clearly shows, study size is confounded with time. That is, sample sizes were 
smaller in earlier than later studies. It is critical therefore to note that the meta-
analytic approach we adopted addresses this directly by taking sample size into 
account (via its weighting procedure). However, one could be concerned that the 
larger studies conducted later are nonetheless “tipping the scales” to produce a 

TABLE 2. Random-Effects Meta-Analysis of Primary Measures

Effect size estimate Residual heterogeneity

k N ḡ t p τ̂2 Q
e

p I2

Primary 
measures

33 9,656 0.038

[–0.014, 0.089]

1.50 .145 0.005

[0.000, 0.022]

41.78 .115 25.32%

[0.00, 60.78]

Excluding 
outliers

32 9,076 0.046

[–0.003, 0.095]

1.90 .067 0.003

[0.000, 0.019]

35.65 .259 15.29%

[0.00, 56.16]

Trim and �ll 41 - –0.001

[–0.053, 0.051]

–0.04 .967 0.009

[0.002, 0.045]

66.19 .006 34.90%

[11.57, 73.66]

Note. The Trim and �ll model is the model based on the estimated 8 (SE = 3.79) missing studies being included with the rest of 

the data. For the effect size estimate (), the estimated amount of residual heterogeneity (), and the percentage of variability due 

to heterogeneity (I2), 95% con�dence intervals are reported in brackets. 



508 CARTER ET AL.

decline despite no initial effect. Importantly, when examining just the early stud-
ies (i.e., prior to 2011, when a gap in data collection occurred), which ensures that 
the analysis is unaffected by the larger studies conducted later, there is indeed a 
signi�cant overall effect (ḡ = 0.142, p = .011). This indicates that there was indeed 
an initial positive effect from which to decline.

Crucially, if one is concerned that the CFH studies were a �uke, then including 
them in the meta-analysis (and especially in the previous analysis) may bias the 
results. (Note, of course, that the logic of meta-analyses suggests that all studies 
should be included, including �ukes.) However, to be conservative, we examined 
the decline effect without the two studies from CFH (i.e., just the unpublished 
data), and indeed, it is signi�cant even without them (b

intercept
  =  0.164, p  =  .032; 

b
time

 = –0.022, p = .049; see Table 4).

Linear Mixed-Effects Analysis. As mentioned above, Time was treated as a study-
level variable, using the same basic approach as the other moderator tests: Prime, 
Time, and the Prime × Time interaction as �xed effects, with by-study random 
intercepts and slopes, and random intercepts for participants (nested within 
study). The results of this analysis correspond closely to the results of the meta-
analysis (see Table 5). Indeed, the parameter estimates for the main effect for Prime 
(b = 0.194, p = .008), as well the Prime × Time interaction (b = –0.025, p = .023), are 
very similar to the intercept and Time parameters from the mixed-effects meta-
analysis above. In models controlling for the other study-level moderators tested 
below (whether any priming conditions were combined or dropped; whether any 
independent variables were included; type of manipulation; online vs. in person; 
paper/pencil vs. computer; type of dependent measure), the main effect for Prime 
remained signi�cant in all cases (all ps < .019) though the Prime × Time interac-
tion dropped to non-signi�cance when controlling for study format (online vs. in 

TABLE 3. Overall Priming Effect: Linear Mixed-Effects Model

Effect SD b t df p

Random effects

Study 

Intercept 0.000 [0.000, 0.020]

Prime 0.083 [0.000, 0.143]

Participant ( 
in Study)

Intercept 0.820 [0.803, 0.836]

Residual 0.569 [0.559, 0.580]

Fixed effects

Intercept –0.000 [–0.020, 0.019] –0.05 9175.95 .963

Prime 0.041 [–0.011, 0.098] 1.56 23.94 .132

Note. The results of the linear mixed-effects models predicting participants’ individual responses on all dependent 

measures (N = 9,656). Numbers in brackets are 95% con�dence intervals.
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person; p = .152), and to marginal signi�cance in two other cases (ps < .075). How-
ever, because none of the moderators’ main effects showed any evidence of having 
predictive power (all ps > .83), nor did they interact with Prime (all ps > .21), we 
believe these models should be interpreted cautiously, and do not detract from the 
conclusion that the priming effect declined over time.

Considering the consistency of the results from both approaches, the decline 
result seems to be reasonably robust, though we discuss other interpretations 
below.

MODERATOR ANALYSES: STUDY ATTRIBUTES

Next, we report the planned tests of whether properties of the studies themselves 
serve as potential moderators, as described above. 

Mixed-Effects Meta-Analysis. As can be seen in Table 6, the overall moderator 
tests (Q

m
) for type of priming manipulation, study format (in person vs. online, 

and paper and pencil vs. computer), and type of dependent measure were non- 
signi�cant (all ps  >  .065), although some of the individual parameter estimates 
were signi�cant or marginally signi�cant. When the analyses were conducted 
without studies identi�ed as outliers or highly in�uential, some of the individual 
model parameters became signi�cant, though not the overall test of moderators. 
As mentioned above, we consider the �rst analysis (including outlying or in�uen-
tial studies) to be the more valid result. 

TABLE 5. Time as a Moderator: Linear Mixed-Effects Model

Model and effects SD b t df p

Random effects

Study 

Intercept 0.000 [0.000, 0.020]

Prime 0.064 [0.000, 0.120]

Participant (in Study)

Intercept 0.820 [0.803, 0.836]

Residual 0.569 [0.559, 0.580]

Fixed effects

Intercept 0.002 [–0.059, 0.062] 0.06 8250.35 .950

Prime 0.194 [0.057, 0.332] 2.75 51.40 .008

Time –0.000 [–0.009, 0.008] –0.08 7920.20 .938

Prime × Time –0.025 [–0.046, –0.005] –2.39 29.76 .023

Note. Results of linear mixed-effects model testing decline effect (N = 9,656). Numbers in brackets are 95% con�dence 

intervals.
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Linear Mixed-Effects Analysis. For each of the moderators described above, we 
conducted a linear mixed-effects analysis predicting participants’ individual 
responses using Prime condition, the moderating variable (with one level serving 
as the reference level), and their interaction as �xed effects, with random intercepts 
for Study and for Participant nested within Study. The results of these analyses 
(see Table 7) largely adhere to the corresponding meta-analyses. Although some 
of the individual parameter estimates were signi�cant, none of the overall tests of 
the moderator were signi�cant, indicating that those results should be interpreted 
with caution.

Overall, there does not seem to be strong evidence that variability in how the 
study was conducted made a substantial difference in the magnitude of the prim-
ing effect.

GENERAL DISCUSSION

The present study was designed to attempt to clarify the nature of the earlier pub-
lished �ndings (CFH) showing that American �ag primes produced conservative 
shifts in political beliefs and values. We hypothesized that exposure to an Ameri-
can �ag produced conservative shifts for several years after we began collecting 
data in 2006, but this effect then declined to be indistinguishable from zero in the 
following years. 

There is, of course, an obvious alternative hypothesis: that the initially observed 
effect was spurious, and any apparent decline was simply coincidental with meth-
odological changes or artifacts. We endeavored to make sure this alternative was 
fairly considered in our analyses, and, based on these analyses, we conclude that 
it is not the best explanation for our data. We do maintain, though, that it remains 
a plausible explanation of the results, and that reasonable people might prefer 
this explanation. To be sure, the evidence in favor of a real effect that has since 
declined is probabilistic and incomplete. Although we think it unlikely, we cannot 
rule out the possibility that despite our practice of documenting and preserving 
every study we conduct and our best efforts to be exhaustive in our search, an 
early study might not have been properly documented and failed to show up in 
our search. If we had had the foresight to realize we were studying a dynamic phe-
nomenon, our approach would have been more systematic (not leaving large gaps 
between periods of data collection, more consistent use of measures and priming 
methodologies, etc.), which would have allowed a more de�nitive test. Unfortu-
nately, it is also not possible for us to follow the prescribed approach: conduct a 
direct replication circa 2008. 

Still, we believe that the evidence we have gathered here broadly supports the 
conclusion that the effect was real and then declined over time. Why would this 
be the case? To be clear, we are not contending that it is time per se that caused the 
decline; time is merely an index of change in some other psychological variable(s). 
The objective of the present article is to document the decline effect while we con-
tinue working to understand the underlying mechanism. However, we can offer 
some speculation about plausible mechanisms.



TABLE 7. Study Attributes as Moderators: Linear Mixed-Effects Models

Moderator and effects b t F df p

Manipulation 

Parameter estimates

Intercept 0.001 [–0.041, 0.044] 0.05 17132.01 .958

Prime (Corner of survey) 0.058 [–0.042, 0.155] 1.14 92.07 .257

Candidate Photo 0.005 [–0.097, 0.106] 0.09 16917.43 .926

Subliminal –0.000 [–0.244, 0.244] –0.00 17248.37 1.000

VGQ –0.001 [–0.094, 0.092] –0.02 17111.98 .983

Prime × Candidate Photo –0.118 [–0.363, 0.127] –0.91 51.55 .365

Prime × Subliminal 0.141 [–0.382, 0.671] 0.51 189.75 .607

Prime × VGQ 0.063 [–0.214, 0.339] 0.43 31.53 .667

Overall tests

Manipulation 0.01 3, 16126.9 .998

Prime × Manipulation 0.47 3, 31.6 .704

In person vs. Online 

Parameter estimates

Intercept 0.001 [–0.031, 0.033] 0.05 9914.97 .960

Prime (In person) 0.085 [0.015, 0.154] 2.39 104.76 .019

Online –0.002 [–0.066, 0.061] –0.07 9914.97 .945

Prime × Online –0.132 [–0.271, 0.007] –1.86 104.76 .066

Paper vs. Computer 

Parameter estimates

Intercept –0.001 [–0.040, 0.039] –0.03 9541.08 .980

Prime (Paper) 0.087 [0.001, 0.172] 1.98 118.36 .050

Computer 0.001 [–0.078, 0.079] 0.01 9541.08 .989

Prime × Computer –0.116 [–0.287, 0.055] –1.33 118.36 .187

Dependent measure 

Parameter estimates

Intercept 0.001 [–0.024, 0.025] 0.06 15383.94 .954

Prime (Political Beliefs) 0.036 [–0.023, 0.097] 1.22 43.54 .230

IAT –0.019 [–0.172, 0.133] –0.25 6251.98 .802

Approval 0.002 [–0.054, 0.058] 0.06 8669.08 .950

Speech 0.033 [–0.062, 0.127] 0.68 15077.74 .499

Voting –0.012 [–0.067, 0.044] –0.41 10574.03 .681

Warmth 0.000 [–0.054, 0.054] 0.00 9003.35 .997

Prime × IAT 0.078 [–0.227, 0.385] 0.50 5567.70 .619

Prime × Approval 0.027 [–0.091, 0.142] 0.46 694.31 .646

Prime × Speech –0.255 [–0.477, –0.033] –2.23 50.80 .030

Prime × Voting 0.048 [–0.071, 0.165] 0.79 334.55 .429

Prime × Warmth 0.052 [–0.063, 0.164] 0.90 521.91 .370

Overall tests

Dependent measure 0.13 5, 9638.2 .987

Prime × Dependent measure 1.09 5, 253.0 .369

Note. Results of the �xed-effects terms from the linear mixed-effects analysis testing properties of the study as moderating variables 

(see supplemental materials for details on the random effects). The number of studies and participants was the same for all models 

(k = 33; N = 9,656). The parameter estimate for the main effect of Prime is equivalent to the priming effect at the reference level of 

the moderating variable (given in parentheses). For moderators with more than two levels, an overall main effect of the moderator 

and its interaction with prime are also provided. Numbers in brackets are 95% con�dence intervals.
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Although the rationale we developed above is possible (i.e., a decline effect due 
to changes in the meaning of the stimulus), in the end what we document here is 
a change over time that correlates with duration of a Democratic administration. 
Like every correlation, there may be other explanations. 

As we argued above, the purported historical changes in social and political cul-
ture that occurred during this decade of research may have changed the meaning 
of the �ag, and thus the knowledge associated with it. Although we can offer no 
direct evidence in support of this idea (which is beyond the scope of the present 
article), the logic is fairly straightforward, and supported by theory (e.g., Schröder 
& Thagard, 2013). Because exposure to a stimulus activates the information asso-
ciated with it, if those associations change, so will any priming effects produced 
by that stimulus. The election of Democrat Barack Obama in late 2008 was widely 
seen as a historical change to political culture in America. This leads to an obvious 
question, which we attempted to address in CFH Study 2: Could American �ag-
priming effects be a re�ection of the political views of the party currently occupy-
ing the White House, rather than being inherently tied to the Republican party and 
political conservatism? The current analysis suggests that the “Republicanism” of 
the American �ag did indeed diminish over Obama’s presidency. This interpreta-
tion is supported by other �ndings showing that implicit associations with U.S. 
symbols have changed over this approximate time period (Devos & Ma, 2012; Ma 
& Devos, 2013). 

Thus, given the amount of data we collected initially and the robustness of the 
effects of �ag priming in other countries (Gangl et al., 2016; Hassin et al., 2007, 
2009; Kardosh, Carter, Ferguson, & Hassin, 2017; Sibley, Hoverd, & Duckitt, 2011), 
as well as �ag priming effects in the United States on other dependent variables 
(Callahan & Ledgerwood, 2016; Chan, 2017; Kalmoe & Gross, 2016), the phenom-
enon of �ag priming seems to be real, though inconsistent and something of a 
moving target. Indeed, the outcome of the 2016 American presidential election—a 
shift in power toward the Republican Party after eight years of a Democratic presi-
dential administration, coupled with near-unprecedented backlash from progres-
sives and Democrats—may indicate that the target has moved yet again. 

To be sure, the fact that the effect was indistinguishable from zero in the latest 
studies in our analysis is not necessarily an indication that the �ag has taken on a 
neutral/moderate association. It is also possible that some unmeasured modera-
tor is creating a polarizing effect such that the prime pushes people in opposite 
directions, which are cancelling each other out. We note that other researchers 
have identi�ed moderators for the effect of the American �ag on Republicanism. 
Kalmoe and Gross (2016) conducted three experiments surrounding the 2012 and 
2016 American presidential elections. Across all three experiments, they found 
evidence of a modest advantage for Republican candidates among �ag-primed 
participants high in symbolic patriotism, racial prejudice, and Republican af�lia-
tion. Another recent paper (Chan, 2017) reports a polarizing effect: When primed 
with an American �ag, compared with a control condition, Democrats more 
strongly endorsed Democratic values, and Republicans more strongly endorsed 
Republican values. Both of these papers indicate idiosyncrasies in how American 
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�ag primes in�uenced participants’ attitudes and beliefs. Learning more about 
those idiosyncrasies is crucial to reconciling the �ndings in America from our own 
lab as well as these completely independent labs, and with the different �ndings 
that have emerged in other countries. It does seem plausible that, with a com-
plete model of how priming effects work in their proper historical and cultural 
 context—with good measures of the relevant moderators—it would be possible to 
detect the effects of American �ag primes more accurately. That work is ongoing.

The American �ag is surely one of the most culturally, historically, and socially 
rich symbols, and one toward which people feel strongly. There are laws govern-
ing its handling, and people risk their lives to preserve its honor. Understanding 
the effects of such a psychologically powerful symbol on the citizenry remains a 
central question in our ongoing research, and we remain open to whatever the 
evidence indicates about whether, when, and how this symbol affects people’s 
attitudes and behavior.

On the Authors’ Decisions. Readers may wonder about our decision to selectively 
submit for publication (for the CFH paper) only two of the studies we had con-
ducted. On the one hand, we note that norms surrounding best practices were con-
siderably different then. On the other hand, we did not believe at the time that we 
were ignoring a �le drawer problem. We had both successful as well as unsuccess-
ful studies at the time we submitted the two experiments that became CFH, with 
the belief that these other studies would form the basis for new lines of research 
exploring mediators and moderators of our effects. Although we are undoubtedly 
guilty of the same sort of wishful thinking that plagues many researchers—inter-
preting successful studies as obviously valid while scrutinizing the faults of null 
results—a continuously cumulative meta-analysis (CCMA; see Braver, Thoemmes, 
& Rosenthal, 2014) on all studies up through the publication of CFH shows a con-
sistently positive effect (see supplemental materials). Even if we omit CFH Study 2, 
the CCMA estimates a positive overall effect for studies conducted up until Febru-
ary 2013 (p = .013). Thus, regardless of our motivations, even according to contem-
porary best practices, the balance of evidence favored the existence of the priming 
effect when we submitted the manuscript. We fully acknowledge that our reasons 
for including only these two studies were likely buttressed by our motivated cogni-
tion, and that we would not make the same decision today.

CONCLUSION

Overall, we believe that the best interpretation of our results is that the effects of 
�ag priming documented in CFH have declined over time, though we maintain 
that other interpretations, including the possibility that the effects are spurious, are 
plausible. Regardless of one’s views of the current data, we believe that any prim-
ing effects that involve social, cultural, or political knowledge must be assessed 
within a speci�c historical context. Others have recently argued for the importance 
of moderators of priming effects (Cesario, 2014; McGuire, 2013), though it is clearly 
important to do more than speculate about hidden or unknown moderators (cf. 
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Van Bavel, Mende-Siedlecki, Brady, & Reinero, 2016). We view the current work 
as an illustrative case study about the critical importance of the historical context 
(time) as a moderator for symbols that are inextricably linked with a dynamic 
culture, and we believe that the present data offer evidence that this is more than 
speculation—even if the insights are incomplete. In addition, we view the empty-
ing of one’s own �le drawer as an increasingly important step toward fully under-
standing the range and robustness of an effect. We welcome and strongly support 
the revolution in best practices in the contemporary literature on open science—
publicly sharing data, materials, analyses, and unpublished papers—and believe 
that this will lead to more robust �ndings going forward. Of course, the same logic 
applies retroactively; the future of our science also requires efforts like this one, 
shining disinfecting sunlight on the pre-revolutionary past. 
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