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Misinformation research is littered with conflicting findings and scholarly debates: For ex-

ample, do accuracy prompts work equally well for liberals and conservatives? Do certain as-

pects of personality, such as conscientiousness, affect fake news sharing? In the present re-

search, we focus on the causes of these debates and how to resolve them. Moreover, we 

contribute to the specific debate regarding the role of conscientiousness in sharing fake 

news by re-analyzing 12 studies containing a total of 6,790 participants and 143,956 observa-

tions. We highlight how researchers’ methodological choices can lead to different conclu-

sions. We find that conscientiousness moderates the positive effect of some, but not all, 

measures of ideology when predicting fake news sharing. This investigation reveals the im-

portance of factors such as ideology measure, analytical approach, and choice of news stim-

uli in arriving at different conclusions. We thus propose a framework for identifying and mit-

igating the role of these factors to stimulate faster convergence in misinformation research. 

Finally, we demonstrate that a variable does not need to interact with news veracity to be 

important for understanding the proliferation of fake news. In doing so, this work offers a 

novel perspective on conceptualizing possible interventions in misinformation research. 
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1. INTRODUCTION 

Fake news has the potential to disrupt society 

(Ecker et al., 2022) and presents a more serious 

risk than ever with the advent of artificial intel-

ligence, such as large language models (Chen 

& Shu, 2023). Given the gravity of these risks, in-

terest in the psychological foundations of mis-

information has surged since the 2016 United 

States (U.S.) Presidential election. There is a 

wealth of research on the antecedents of shar-

ing fake news. For example, much research has 

concerned itself with the role of cognitive fac-

tors in misinformation sharing such as analyti-

cal thinking (Bago et al., 2020), confidence 

(Gawronski et al., 2023), and linguistic pro-

cessing (Muda et al., 2023), as well as the social 

motivations for the spread of fake news 

(Lawson et al., 2023; Osmundsen et al., 2021; 

Pereira et al., 2023; Ren et al., 2023). This work 

complements other research that focuses 

more closely on news content, types of news 

outlets (e.g., Grinberg et al., 2019; Vosoughi et 

al., 2018), and social media platform properties 

(Allcott & Gentzkow, 2017; Bail, 2022). Overall, 

there is substantial evidence about the role of 

these factors in the spread of misinformation.  

Yet research into misinformation is also littered 

with divergent conclusions. For example, it has 

been suggested that drawing attention to ac-

curacy can reduce the spread of misinfor-

mation (Pennycook et al., 2021). However, this 

claim has sparked debate regarding its robust-

ness across the political spectrum (Pennycook 

& Rand, 2022; Rathje et al., 2022; Roozenbeek et 

al., 2021). A recent adversarial collaboration 

(Martel et al., 2024) suggested that accuracy 

prompts were indeed effective for Republicans 

and those with conservative values, but there 

was still some suggestion that the effective-

ness might be lower for these groups. These di-

vergences may in part be driven by the fact 

that the misinformation landscape is con-

stantly changing: For example, factors such as 

Republican party identification that have con-

sistently predicted sharing fake news (Guess et 

al., 2019; Osmundsen et al., 2021) appear to have 

inconsistent effects in more recent samples 

(e.g., Lin et al., 2023). In addition to this, it is also 

possible that divergences can result from the 

choices made by researchers, such as how to 

operationalize ideology, what news stimuli to 

use, and other frequently unobserved factors. 

Notably, this heterogeneity in approaches 

emerges even in the presence of pre-registra-

tion, and it is possible to reach opposite conclu-

sions from the same data based on these types 

of choices (Breznau et al., 2022; Silberzahn et al., 

2018). 

In another case of disagreement, there is de-

bate regarding the role of personality factors 

such as conscientiousness in the spread of mis-

information. Though Lawson and Kakkar (2021) 

documented a robust effect whereby conscien-

tiousness weakened the positive effect of right-

wing political ideology on the likelihood of shar-

ing fake news, others have suggested that this 

effect is not robust and applies equally to real 

news stories, minimizing its relevance to the 

study of misinformation (Lin et al., 2023). We 

use this example as a case study to demon-

strate the role of methodological choices in the 

study of misinformation, as well as clarifying the 

role conscientiousness plays across datasets, 

both directly as a predictor and indirectly by 

moderating the relationship between 

measures of political ideology and fake news 

sharing.  

The role of personality in misinformation re-

search has several factors that make it attrac-

tive as a case study for this purpose. First, per-

sonality has a proven relationship with a broad 

range of behaviors (Paunonen & Ashton, 2001) 

and so could viably play a key role in the misin-

formation ecosystem (Lawson & Kakkar, 2021). 

Second, despite this, there is limited research 

that examines the relationship between per-

sonality variables and sharing fake news (see 

Calvillo et al., 2024 for a review) and so estab-

lishing further evidence would be particularly 

valuable to the field. There is related meta-ana-

lytic evidence suggesting that the Big Five are 



3 advances.in/psychology 

 

 

Resolving conflicting findings in misinformation research       Lawson & Kakkar, 2024 

not statistically significantly associated with 

beliefs in conspiracy theories (e.g., Goreis & Vo-

racek, 2019), though this evidence focuses on 

beliefs rather than the behavior of sharing. 

Third, there is a specific disagreement concern-

ing the role of conscientiousness in sharing 

fake news (Lawson & Kakkar, 2021; Lin et al., 

2023) that it would be beneficial to resolve, 

which also relates to the uncertain role of ide-

ology and partisanship as with the case of ac-

curacy prompts (Martel et al., 2024). Finally, 

both sets of researchers involved in this disa-

greement pre-registered their studies and 

made their data publicly available yet arrived at 

divergent conclusions. Hence, by re-analyzing 

this data, we aim to reconcile the sources of 

this divergence. 

It is first necessary to clarify the hypothesis pro-

posed by Lawson and Kakkar (2021) as a precur-

sor to examining the support for it. In the origi-

nal article, the authors proposed that higher 

levels of trait conscientiousness would weaken 

the positive association between right wing 

political ideology and the likelihood of sharing 

fake news. Here, we refer to this as the moder-

ation by conscientiousness hypothesis. The 

reasoning behind this proposed interaction is 

as follows: while tendencies such as distrust in 

mainstream media (van der Linden et al., 2020) 

and a heightened need for shared reality (Jost 

et al., 2018) may make political conservatives 

more inclined to share falsehoods, those who 

have higher levels of conscientiousness—char-

acterized by superior orderliness and impulse 

control (Petrocelli et al., 2020; Roberts et al., 

2009)—are expected to suppress these inclina-

tions and reduce the likelihood of such behav-

ior. Importantly, the proposed moderation ef-

fect is that conscientiousness will attenuate 

the positive effect of political ideology, not a 

cross-over interaction (i.e., there is no sugges-

tion that at high levels of conscientiousness, 

conservatives would be less likely than liberals 

to share misinformation). The nature of the 

proposed moderation is very important for the 

following reason: to observe such an 

attenuation moderation, it is necessary to ob-

serve a main effect of political ideology. In other 

words, the adopted measure of political ideol-

ogy must be positively correlated with the like-

lihood of sharing fake news overall. As will be 

shown later, this was not true for the majority of 

the ideology measures utilized in the Lin et al. 

(2023) studies, which has substantial implica-

tions for the resulting conclusions. 

To investigate our research questions concern-

ing the role of personality and the sources of di-

vergent conclusions, we first summarize extant 

evidence for the main effect of personality vari-

ables on sharing fake news before augmenting 

this evidence by re-analyzing 12 experiments 

with a total of 6,790 participants and 143,956 ob-

servations. We next consider the evidence that 

conscientiousness moderates the relationship 

between ideology and sharing misinformation 

and highlight methodological choices that lead 

to the divergences in conclusions observed in 

the literature. Finally, we describe the differ-

ence between the likelihood of sharing fake 

news and what has been called ‘discernment’ 

or ‘susceptibility to fake news sharing’ (Guay et 

al., 2023; Lin et al., 2023). We further discuss how 

to interpret these effects and offer a general 

framework for understanding them. By high-

lighting these factors, we hope to facilitate the 

synthesis of disparate results in the literature, 

allowing for a better understanding of factors 

that should be considered to combat the 

spread of misinformation. 

2. METHODS 

As well as reviewing published research, we re-

analyzed data from two sources: seven studies 

from Lawson and Kakkar (2021, L&K) with a total 

of 91,144 observations and five studies from Lin 

et al. (2023, LRP) with a total of 52,812 observa-

tions. All studies had very similar designs, so we 

summarize their samples and materials to-

gether (Table 1). For additional details, refer to 

the published manuscripts, and for the data re-

fer to the OSF links in the authors’ note. Given 

the substantial similarities in design across  
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each stream of studies, we analyzed each 

group together, primarily focusing on what led 

the authors of Lin et al. (2023) to reach diver-

gent conclusions to Lawson and Kakkar (2021). 

2.1 Samples 

All participants were recruited online, with 6/7 

L&K studies and 4/5 LRP studies conducted on 

Amazon’s Mechanical Turk (MTurk). In the L&K 

MTurk studies, participants were required to 

pass a comprehension check, not be using mo-

bile devices, have United States (U.S.) IP ad-

dresses, an acceptance rate of 94% or over on 

MTurk, and to have completed between 50 and 

50,000 HITs on MTurk. Lin et al. (2023) did not 

state whether they required respondents to 

not be using mobile devices, but further ex-

cluded respondents with suspicious IP ad-

dresses (Kennedy et al., 2020) and those who 

failed bot screeners at the beginning of each 

study. The recruitment procedures for the Pro-

lific and Lucid studies were very similar, except 

for the described MTurk-specific conditions. 

2.2 Procedure and Measures 

At the core of each study design was partici-

pants’ responses regarding whether they 

would consider sharing each story in a set of 

stories. Further specifics regarding the number, 

veracity, and content of these stories are availa-

ble in Table 1. Participants saw the real and fake 

stories in a random order, indicating whether 

they would consider sharing them or not from 

the options ‘No,’ ‘Maybe,’ and ‘Yes.’ The latter 

two responses were coded as indicating an 

openness to sharing. In L&K Studies 1-6 and S1, 

participants were also asked to rate the accu-

racy of the stories before indicating their shar-

ing preferences. After responding to the stories, 

participants’ personalities were evaluated us-

ing the BFI-2 Big Five personality inventory 

(Soto & John, 2017) and they further answered 

measures of ideology and demographics. Some 

studies also included additional measures (e.g., 

thinking style), and some counterbalanced the 

order of presentation of the stories and other 

measures. In L&K Study 3, the stories had fact-

check warnings associated with them. In each 

case, these data were then structured to pro-

duce a dataset with intention to share at a 

story-level and personality and ideology at a 

participant-level.  

2.3 Analytical Approach 

In the original Lawson and Kakkar (2021) manu-

script as well as Lin et al. (2023), the primary 

Table 1 
Description of Participants and Materials Across Studies 
Study Participants Materials 
L&K Study 1 488. MTurk. 12 real and 12 fake Covid-19 stories1 

L&K Study 2 484. MTurk. 12 real and 12 fake political stories2 

L&K Study 3 479. MTurk. 12 real and 12 fake Covid-19 stories1 
L&K Study 4 967. MTurk. 12 real and 12 fake Covid-19 stories1 
L&K Study 6 491. MTurk. 12 real and 12 fake Covid-19 stories1 
L&K Study S1 954. Prolific. 12 fake Covid-19 stories1 

L&K Study S2 494. MTurk. 10 fake Covid-19 and 10 non-Covid fake stories3 

LRP Study 1 490. Lucid. 12 real and 12 fake political stories2 
LRP Study 2 484. MTurk. 12 real and 12 fake political stories2 
LRP Study 3 465. MTurk. 12 fake political stories2 
LRP Study 4 495. MTurk. 12 real and 12 fake political stories4 

LRP Study 5 499. MTurk. 12 real and 12 fake Covid-19 stories5 
Total 6,790 participants 5 different sets of stimuli. 
Note. L&K refers to studies from the Lawson and Kakkar (2021) paper; LRP refers to studies from 
the Lin et al. (2023) paper. MTurk refers to Amazon’s Mechanical Turk. L&K Study 5 is not in-
cluded as it did not include any measures for sharing stories. The superscripts featured indicate 
the five different sets of stimuli used across studies. 
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analytical approach involved predicting partic-

ipants’ binary sharing decisions using logistic 

regression for repeated measures, with stand-

ard errors clustered within participants. The 

core model featured in both manuscripts 

tested for a significant negative two-way inter-

action between political ideology and consci-

entiousness with this specification. In the pre-

sent manuscript, we conduct a series of com-

plementary analyses that clarify and extend 

the findings of the two manuscripts, as well as 

reconciling their disparate conclusions. Note 

that we analyze each set of studies together—

the L&K and the LRP studies, respectively—

maintaining the repeated measures approach 

but testing the sensitivity of conclusions to dif-

ferent ways of analyzing the data.  

We start by testing the relationship between 

conscientiousness and the likelihood of shar-

ing fake news, meta-analyzing conscientious-

ness’ zero order correlations with the likelihood 

of sharing fake news across each set of studies. 

We next perform the same process for each of 

the different measures of ideology. This clarifies 

for what measures of ideology it is possible to 

test the moderation by conscientiousness hy-

pothesis by showing which measures of ideol-

ogy display robust relationships with sharing 

fake news. We then identified a wider range of 

possible ideology variables in the LRP studies—

which featured many single item measures of 

ideology—by considering the indices con-

structed by Lin et al. (2023) and conducting fac-

tor analysis on the full set of featured items. For 

all measures of ideology that showed signifi-

cant meta-analytic correlations with sharing, 

we then tested the moderation by conscien-

tiousness hypothesis using specification curve 

analysis. This form of analysis examines the ro-

bustness of conclusions to different specifica-

tions and summarizes the overall nature of an 

effect across a range of possible approaches. 

Specifically, we tested whether there was a sig-

nificant interaction effect between conscien-

tiousness and ideology in predicting the shar-

ing of fake news across seven different 

ideology measures and five different analytical 

approaches, for a total of 35 estimates of the key 

effect. Our set of analytical approaches includes 

both the single specification adopted by Lin et 

al. (2023) post-hoc—i.e., single level logistic re-

gression with standard errors only clustered 

within individuals—as well as methods that ac-

count for the fact that each study varied on di-

mensions such as sample population, stimuli, 

and design. Building on this analysis, we further 

tested for the presence of an interaction effect 

using non-linear models—i.e., Generalized Ad-

ditive Models (GAMs).  

After considering the factors that reconcile the 

disparate conclusions observed across Lawson 

and Kakkar (2021), Lin et al. (2023), and the pre-

sent manuscript, we conduct further analyses 

concerning fake news sharing and fake news 

discernment. In particular, we show that even 

in the absence of a three-way interaction be-

tween ideology, conscientiousness, and news 

veracity, conscientiousness modulates key 

news ecosystem level outcomes such as the 

proportion of shared stories that are fake. We 

complement this analysis with supplementary 

simulations and presentation of descriptive sta-

tistics to provide a more holistic understanding 

of fake news discernment and the role of verac-

ity, before discussing the high-level insights of-

fered by our analyses. 

3. RESULTS 
3.1 Conscientiousness as a Direct Predictor of 

Sharing Fake News 

In a recent review, Calvillo, León, and Rutchick 

(2024) summarized evidence for the relation-

ship between personality factors and the likeli-

hood of sharing misinformation. Notably, three 

additional papers other than Lawson and 

Kakkar (2021) included conscientiousness and 

measures of sharing, all of which found signifi-

cant negative associations (Ahmed & Rasul, 

2022; Ahmed & Tan, 2022; Buchanan, 2023). 

Though this was the most robust personality re-

lationship, there was also some evidence for a 

positive effect of extraversion and neuroticism 

and a negative effect of agreeableness on 



6 advances.in/psychology 

 

 

Resolving conflicting findings in misinformation research       Lawson & Kakkar, 2024 

sharing. We next turn to complementing these 

results with a re-analysis of both the L&K stud-

ies and the LRP studies. 

Across the L&K studies, the meta-analytic cor-

relation between conscientiousness and shar-

ing fake news using a random effects model 

was r = -.22 (95% CI [-.304, -.130], p < .001). Yet 

there was variation across studies, with this 

correlation varying between r = -.01 (Study S1) 

and r = -.35 (Study S2); indeed, the test for het-

erogeneity was significant (Q(6) = 820, p < .001), 

with an I² statistic of 99.1%.  

Moving beyond simple correlations, we wanted 

to examine whether personality predicted the 

sharing of fake news across the L&K studies 

when controlling for additional variables. To do 

so, we estimated a logistic regression model to 

predict the choice of whether a story is shared 

(1) or not (0) with standard errors clustered 

within both individuals (to account for the re-

peated measures design) and studies (to ac-

count for the fact that many factors, such as 

stimuli, samples, and designs changed across 

studies). When controlling for the role of left-

right political ideology as well as the other four 

Big Five factors, age, gender, and education, 

conscientiousness remained a significant neg-

ative predictor (b = -.475, 95% CI [-.692, -.258], p 

< .001). Notably, three out of the other four fac-

ets of the Big Five were also significant predic-

tors, with both openness (b = -.474, 95% CI [-

.629, -.319], p < .001) and agreeableness (b = -.190, 

95% CI [-.300, -.079], p < .001) negatively predict-

ing sharing and extraversion (b = .438, 95% CI 

[.319, .556], p < .001) having a positive effect on 

sharing. Neuroticism had a non-significant 

positive coefficient (b = .057, 95% CI [-.021, .135], 

p = .151). Overall, it appears that personality was 

an important determinant of respondents’ 

sharing behaviors.  

The LRP studies replicated these results, with a 

random-effects meta-analysis finding a nega-

tive correlation between conscientiousness 

and the likelihood of sharing fake stories (r = -

.079, 95% CI [-.135, -.236], p = .005), though it was 

substantially weaker. The correlation varied 

from r = -.01 to r = -.17 across studies, and the test 

for heterogeneity was again significant (Q(4) = 

95.0, p < .001) with an I² statistic of 95.8%. We 

next conducted similar regression analyses to 

those described for the L&K studies. However, 

in the LRP studies the L&K measure of left-right 

ideology was not available across studies. As 

such, to control for the role of political ideology 

and partisanship, we included warmth to Re-

publicans—which captures positive sentiment 

towards members of the Republican party—in 

our regression analyses. In these analyses, con-

scientiousness emerged as a significant nega-

tive predictor (b = -.238, 95% CI [-.368, -.107], p < 

.001). Of the other Big Five, only openness (b = -

.329, 95% CI [-.449, -.209], p < .001) and extraver-

sion (b = .323, 95% CI[.133, .512], p < .001) were sig-

nificant predictors, with the effects of agreea-

bleness (b = -.162, 95% CI [-.340, .015], p = .073), 

and neuroticism (b = .037, 95% CI [-.019, .093], p 

= .193) non-significant but directionally con-

sistent with the findings of L&K.  

In sum, across the 12 studies analyzed, there 

was substantial evidence for the role of person-

ality in sharing fake news. In both the L&K and 

LRP studies, there was a robust negative effect 

of conscientiousness on the likelihood of shar-

ing fake news. That said, in both sets of studies 

there was substantial heterogeneity (Higgins et 

al., 2003), which suggests the importance of 

personality may vary across different experi-

mental designs, necessitating further investi-

gation. Apart from the robust effect that more 

conscientious respondents shared less fake 

news, extraversion positively and openness 

negatively predicted sharing across both 

groups of studies. The extraversion results rep-

licated other findings (Ahmed & Rasul, 2022) 

but the openness result appears to be novel, 

with Ahmed and Rasul (2022) finding that 

openness related positively  to belief in misin-

formation but was not statistically significantly 

correlated with sharing. 
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3.2 Conscientiousness as a Moderator of the 
Positive Effect of Ideology on Fake News 
Sharing 

At the core of their argument, Lawson and 

Kakkar (2021) proposed that higher levels of 

trait conscientiousness will weaken the posi-

tive relationship between right-wing political 

ideology and the likelihood of sharing fake 

news. This hypothesis was supported: the at-

tenuation moderation effect across studies 

was highly significant. Contrastingly, Lin et al. 

(2023) reported that they failed to replicate this 

effect. However, many features varied across 

the two manuscripts’ designs and approaches 

that could explain their divergent conclusions. 

Of note, Lin et al. (2023) i) used a different type 

of stimuli, primarily those associated with polit-

ical themes in 2017 in experiments conducted 

in December 2021, ii) included a range of differ-

ent single-item ideology measures which they 

used to create two indices post-hoc, and iii) 

adopted a different set of choices in the coding 

and analysis of the data. Though the stimuli uti-

lized cannot be changed, we reconcile the two 

sets of findings by considering these latter two 

divergences, both by analyzing the full range of 

ideology measures and by adopting a broader 

analytical approach. To foreshadow our results, 

across analytical approaches the LRP studies 

show substantial support for the moderating 

role of conscientiousness for many but not all 

measures of ideology. 

3.2.1 Ideology Measures and Their Relation-
ship With Sharing 

As highlighted in the introduction, for the hy-

pothesized attenuation interaction to emerge, 

it is first necessary that there be a positive main 

effect of the ideology variable included in the 

interaction. As such, we first meta-analyzed the 

zero-order correlations between each of the 

possible ideology measures and the likelihood 

of sharing fake news in both the L&K and LRP 

studies using a random effects model. In the 

Table 2 
Relationship Between Measures of Ideology and the Likelihood of Sharing Fake News Across Studies 
 Studies r p 95% CI Range Heterogeneity I2 

Left-right  
conservatism 

L&K 
.177 <.001 [.132, .222] [.078, .266] Q(6) = 223, p < .001 96.6% 

Binary  
Republican 
identification 

L&K .097 <.001 [.055, .139] [.024, .201] Q(6) = 138, p < .001 96.0% 

Left-right  
conservatism LRP 

.306 <.001 [.283, .329] - - - 

Binary  
Republican 
identification 

LRP .072 .022 [.011, .133] [-.004, .175] Q(4) = 116, p < .001 96.5% 

Continuous  
Republican 
identification 

LRP .069 .149 [-.025, .162] [-.064, .228] Q(4) = 270, p < .001 98.5% 

Warmth to  
Republicans 

LRP .171 <.001 [.100, .242] [.100, .291] Q(4) = 155, p < .001 97.4% 

Warmth to 
Democrats 

LRP -.016 .761 [-.122, .089] [-.211, .113] Q(4) = 346, p < .001 98.8% 

Social  
conservatism 

LRP .108 .058 [-.004, .219] [-.030, .301] Q(4) = 384, p < .001 98.9% 

Economic  
conservatism 

LRP .070 .117 [-.018, .158] [-.048, .218] Q(4) = 238, p < .001 98.3% 

Belief in a God LRP .123 <.001 [.071, .176] [.070, .222] Q(4) = 84.9, p < .001 95.3% 
Trump 2016 LRP .096 .020 [.015, .178] [.012, .247] Q(4) = 204, p < .001 98.0% 
Trump 2020 LRP .074 .161 [-.030, .178] [-.078, .246] Q(4) = 333, p < .001 98.8% 
Note. L&K refers to studies from the Lawson and Kakkar (2021) paper; LRP refers to studies from the Lin 
et al. (2023) paper. The items associated with these ideology measures are included in Appendix A. r re-
fers to the meta-analytic zero-order correlation between the variable and the likelihood of sharing fake 
news. 95% CI refers to a 95% confidence interval for the value of the meta-analytic correlation coefficient. 
Range refers to the range of zero-order correlations observed across the individual studies. Q indicates 
the Q-Test for heterogeneity, with its degrees of freedom in brackets. The I2 statistic is a measure used to 
quantify the percentage of total variation across studies that is due to heterogeneity rather than chance. 
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other papers measuring conscientiousness 

summarized by Calvillo et al. (2024), there were 

no datasets that were both publicly available 

and contained ideology measures. We note 

that we use the term ‘ideology’ broadly here—

encompassing aspects of political ideology, re-

ligious ideology, and political partisanship. The 

L&K studies contain two possible measures of 

ideology—left-right political ideology (Graham 

et al., 2009) and binary Republican identifica-

tion. Both displayed significant meta-analytic 

correlations with sharing fake news (Table 2). 

The LRP studies contained eleven items cap-

turing different variables across studies and 

left-right political ideology in just one study 

where it displayed a significant positive corre-

lation. The wording of and possible responses 

to these eleven items are included in Appendix 

A. Of the eleven items, nine appeared to consti-

tute ideology measures, with risk tolerance and 

trust also captured by a single item each. Of 

these nine ideology measures featured 

throughout the LRP studies, only four dis-

played significant meta-analytic correlations 

with the likelihood of sharing—binary Republi-

can identification, Warmth to Republicans, be-

lief in a God, and support for Donald Trump in 

the 2016 election. Notably, risk tolerance also 

displayed a significant meta-analytic correla-

tion with the likelihood of sharing fake news; 

refer to the Supplementary Information for fur-

ther details. 

The results from the LRP studies were some-

what surprising. For example, given the vast 

emphasis on partisanship in the misinfor-

mation literature (e.g., Osmundsen et al., 2021), 

it was surprising that continuous Republican 

identification and support for Donald Trump in 

2020 did not display significant effects, 

whereas the effects appeared to be more con-

sistent for aspects of ideology that are not fre-

quently discussed in the literature, such as be-

lief in a God. Another notable point also 

emerges: For all measures in both sets of stud-

ies, there was significant heterogeneity across 

studies (Table 2). Further work is required to 

unpack why ideology had different relation-

ships with sharing fake news across studies. If 

this was driven by aspects of the designs (e.g., 

changing stimuli, sample populations), then 

these factors must be subsumed into a theory 

of the overarching role of ideology.  

In sum, one remarkable takeaway from Table 2 

is the weakness of the correlations between 

most aspects of ideology and sharing fake news 

in the LRP studies. This could suggest that cer-

tain facets of ideology may have become less 

important for sharing fake news, which in turn 

has implications for other hypotheses, such as 

the moderation by conscientiousness hypothe-

sis (Lawson & Kakkar, 2021) and whether accu-

racy prompts are effective across the range of 

political ideology (Martel et al., 2024). Alterna-

tively, it is possible that these data exhibit non-

standard characteristics, a point we address in 

the following section. Overall, from the nine ide-

ology items included in the LRP studies, four 

emerge as candidates whose positive effects 

might be attenuated by conscientiousness. We 

next turn to considering the possibility of con-

structing further ideology measures from indi-

ces of these constituent items for the broadest 

possible analysis. 

3.2.2 Testing More Reliable Measures of Ideol-
ogy 

Lin et al. (2023) analyzed three primary 

measures of ideology: continuous Republican 

identification and two indices that were con-

structed post-hoc. These indices were a general 

measure of conservatism, computed by aver-

aging respondents’ social and economic con-

servatism, and a general measure of warmth, 

computed by averaging respondents’ Warmth 

to Republicans and Warmth to Democrats, 

with the latter item reverse coded (see Lin et 

al.’s (2023) online supplement). Across all obser-

vations combined, the former had an internal 

reliability of .86, indicating acceptable reliabil-

ity, and the latter had a reliability of .52, falling 

beneath traditional standards for reliability 

(Cronbach, 1951; Nunnally & Bernstein, 1994). We 

next tested whether these variables showed 

https://osf.io/4mnhs/
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significant zero-order meta-analytic correla-

tions with sharing fake news using a random 

effects model. Though general warmth did (r = 

.117, 95% CI [.016, .217], p = .023), general conserv-

atism did not (r = .095, 95% CI [-.011, .202], p = 

.080), nor did continuous Republican identifi-

cation, as mentioned previously (Table 2). As 

such, none of the measures included by Lin et 

al. (2023) were both internally reliable and sig-

nificantly related to the likelihood of sharing 

fake news. Despite this, we continue to con-

sider general warmth as a measure of ideology 

due to its demonstrated relationship with shar-

ing behavior and its relevance to the analysis 

conducted by Lin et al. (2023), even though it 

exhibits inconsistent effects. 

In addition to the indices computed in Lin et al. 

(2023), given the limited reliability of any indi-

vidual item, a natural step was to conduct fac-

tor analysis on the 11 items included across the 

LRP studies to extract any ideology factors. We 

estimated an exploratory factor analysis model 

with a single factor (for further details, refer to 

the Supplementary Information). All individual 

measures positively loaded onto this factor ex-

cept ‘warmth to Democrats,’ which had a neg-

ative weight, and ‘trust’ and ‘risk,’ which did not 

load onto the factor, supporting the idea that 

these latter two items should not be consid-

ered as measures of ideology. The alpha of the 

remaining nine items was .91, indicating ac-

ceptable reliability. We then computed this 

factor in two ways: i) using the weights ex-

tracted from the factor analysis and ii) using 

equal weighting as one might do with scale 

items after verifying their factor structure. Both 

the factor weighted (r = .112, 95% CI [.041, .220], p 

= .041) and simple weighted (r = .117, 95% CI 

[.009, .225], p = .034) general ideology measures 

displayed significant meta-analytic correla-

tions with the likelihood of sharing using a ran-

dom effects model. 

In sum, from the raw ideology items included 

in the LRP studies, the indices computed by Lin 

et al. (2023), and factor analysis of the nine 

constituent ideology items, seven possible ide-

ology measures emerged that were appropri-

ate for testing whether conscientiousness at-

tenuated the positive effect of measures of ide-

ology. By testing the hypothesis across all 

seven, this broader analysis responds to a high-

lighted shortcoming in the original Lawson and 

Kakkar (2021, p.20-21) manuscript, in that it pre-

sents a more comprehensive analysis of the 

role of conscientiousness in sharing fake news 

across measures of ideology. 

3.2.3 Specification Curve Analysis of the Mod-
eration by Conscientiousness Hypothe-
sis 

To present the most comprehensive view of the 

data, we conducted specification curve analysis 

using multiple analytical approaches as well as 

multiple measures of ideology. Specifically, we 

estimated the following models to predict 

whether respondents shared each fake news 

story: i) single level logistic regression models 

that cluster standard errors only by participant, 

ii) single level logistic regression models that 

cluster standard errors by both study and par-

ticipant, iii) single level probit regression mod-

els that cluster standard errors by both study 

and participant, iv) multilevel logistic regres-

sion models with random intercepts nested 

within study and participant, and v) multilevel 

logistic regression models with random inter-

cepts and random slopes for conscientious-

ness, ideology, and their two-way interaction 

nested within study. In the next section we also 

test the moderation hypothesis using a non-lin-

ear model, but we separate this analysis from 

the specification curve because it yields differ-

ent coefficients and statistics that are not di-

rectly comparable. 

We estimated these five possible models with 

each of the seven possible measures of ideol-

ogy. Across the 35 estimates, 21 ideology-con-

scientiousness interactions achieved statistical 

significance at p < .05, 16 at p < .01, and 15 at p < 

.001 (Figure 1). For three of the ideology 

measures, the conclusions did not depend on 

the analytical approach: support for Trump in 
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2016 and Warmth to Republicans consistently 

displayed significant negative interaction ef-

fects in support of the moderation by consci-

entiousness hypothesis, and belief in a God 

never showed an interaction effect. For the 

other four ideology variables (the two factor 

ideology variables, binary Republican identifi-

cation, and general warmth), the effects varied 

by analytical approach. All four displayed signif-

icant interaction effects in models ii) and iii) 

that clustered observations within studies and 

participants; yet when not accounting for dif-

ferences across studies (i.e., model i, the analyt-

ical approach adopted by Lin et al. (2023)), only 

the simple weighted factor displayed a signifi-

cant effect. In the multilevel model with ran-

dom intercepts and slopes nested within study 

(model v), both factor ideology variables dis-

played significant interactions; in the random 

intercept model (model iv), there were no sig-

nificant interaction effects for these four ideol-

ogy measures. Finally, we note that the positive 

effect of risk tolerance was moderated by con-

scientiousness across all specified models, 

highlighting an interesting future direction for 

research into the role of conscientiousness in 

misinformation sharing (refer to the Supple-

mentary Information for further details). 

In sum, we found robust evidence for the mod-

eration by conscientiousness hypothesis for 

two ideology measures—support for Trump in 

2016 and Warmth to Republicans—as well as 

that conscientiousness moderated the rela-

tionship between an ideology factor and shar-

ing in the majority of analytical approaches. 

There was no evidence that conscientiousness 

moderated the relationship between belief in a 

God and sharing, which presents an important 

boundary condition of the effect, in that it ap-

pears to apply to measures of partisanship, but 

not religious ideology. We further found that 

the effect of risk tolerance on sharing false-

hoods was moderated by conscientiousness, 

highlighting an area for future research in the 

space. 

3.2.4 Non-Linear Models of Interaction Effects 

In our specification curve analysis, we tested 

the moderation by conscientiousness hypothe-

sis across five different models. As is standard in 

psychology, the relationship between political 

ideology, conscientiousness, and the likelihood 

of sharing fake news was modeled linearly, as it 

was in both Lawson and Kakkar (2021) and Lin 

et al. (2023). This assumes that these variables—

and their two-way interaction—are linearly re-

lated to the likelihood of sharing. However, 

many times, this assumption is violated. In re-

sponse to violations of this assumption, some 

have proposed (Simonsohn, 2024) using non-

linear models (e.g., Generalized Additive Mod-

els, GAMs) to test and interpret interactions. We 

respond to this call here and highlight the im-

plication of using such models for our results. 

It was possible to estimate GAMs with a bino-

mial link function for 4/7 of the ideology 

measures—the two binary measures (Republi-

can identification and support for Donald 

Trump in 2016) and the belief in a God variable 

did not have enough unique combinations 

with conscientiousness to estimate the model. 

All four of the ideology measures displayed sig-

nificant interaction effects between conscien-

tiousness and the measure of ideology (ps < 

.001, refer to the Supplementary Information 

for further details). As a demonstrative exam-

ple, we plot the predicted values across the 

range of the factor-weighted ideology measure 

at high and low levels of conscientiousness first 

using a single level logistic regression with 

standard errors clustered by respondent and 

study, and then using a GAM. With both the lo-

gistic regression (b = -.050, 95% CI [-.067, -.033], 

p < .001) and a GAM (edf = 12.0, χ2 = 117.8, p < .001), 

we find evidence for a significant interaction 

term (see the prediction plot in Figure 2). 

Though using a GAM replicated the significant 

interaction, the interpretation of the overall 

pattern is somewhat different.  

It appears here that the interaction is driven by 

the fact that conscientiousness plays no role at 
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Figure 1 

Results of Specification Curve Analysis. 

 

 
Note. The first panel plots the regression coefficients extracted using one of seven ideology measures and estimating 

its interactive effect with Conscientiousness across five modelling approaches. All models controlled for Openness, Ex-

traversion, Agreeableness, Neuroticism, Age, Gender, and Education. The points of the graph are colored based on what 

modelling approach was used, with descriptions of these models in the legend. 4/5 modelling approaches used a logit 

transformation and so the effect sizes are comparable in log odds space. The coefficients for the probit models are not 

directly comparable in terms of strength. The plotted intervals represent 95% confidence intervals. The second panel 

plots the p-values associated with the 35 different models, ordered by size in ascending order. The three horizontal lines 

in this second panel represent p = .05, .01, and .001, respectively.  
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low levels of the ideology factor but has a large 

simple effect for moderate to high levels, with-

out showing a clear divergence between the 

two from moderate to high levels, without 

showing a clear divergence from moderate to 

high levels. This highlights an additional nu-

ance that it is important to consider in misin-

formation research: If effects are non-linear, 

modelling them linearly could lead to mischar-

acterizations that may impede progress. In Fig-

ures S2-S5, we compare the nature of the inter-

action effects for the other four tested variables 

across linear models and GAMs. There are cases 

where the assumption of linearity appears to 

be reasonable, and other cases where there is 

a divergence across the two models that 

prompts the need for further investigation and 

displays the utility of this analytical approach. 

3.3  Reconciling Divergent Conclusions 

Our analyses found substantial agreement in 

the results across the L&K and LRP studies, yet 

the published manuscripts made quite differ-

ent claims. So, what explains these discrepant 

conclusions between Lawson and Kakkar (2021) 

and Lin et al. (2023)? In the next section, we 

consider three factors that differ between the 

two sets of studies—ideology measures, analyt-

ical approaches, and time and news stories—

that may explain the opposing takeaways. 

3.3.1 Ideology Measures 

There are many different ways to operationalize 

ideology (Martel et al., 2024). As such, it could be 

the case that different tests of the moderation 

by conscientiousness hypothesis will produce 

different results as a consequence of differ-

ences in the behavior of ideology. Importantly, 

both the ideology measures and news stimuli 

used in a study affect the strength of the rela-

tionship between the two and potentially the 

mechanism for such a relationship. We exam-

ine two important dimensions of the choice of 

Figure 2 

Estimating the Interaction Effect Using Logistic Regression Versus GAMs. 

 
Note. The plotted points and bands constitute regression predictions from two models: in the first panel, a logistic 

regression model predicting the likelihood of sharing fake news with the ideology factor, Conscientiousness, and their 

two-way interaction, with standard errors clustered within participant and study. The second panel plots the corre-

sponding predictions for a model with the same variables estimated using Generalized Additive Models (GAMs). Both 

models controlled for Openness, Extraversion, Agreeableness, Neuroticism, Age, Gender, and Education. C stands for 

Conscientiousness. High C is one SD (standard deviation) above mean; low C is one SD beneath. The ideology factor is 

also standardized such that the x-axis captures SD movements. The 10th percentile of the ideology factor variable is  

-1.14 and the 90th percentile is 1.59. The error bands represent 95% confidence intervals (CIs). 
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ideology measure below. 

Critically, given that Lawson and Kakkar (2021) 

hypothesized an attenuation interaction, a sig-

nificant positive main effect of ideology is re-

quired to test the hypothesis. In Lin et al.’s 

(2023) analyses, two-out-of-three primary ide-

ology measures did not display significant 

meta-analytic correlations with sharing. This 

contributes to the differing conclusions: By fo-

cusing on ideology relationships with incon-

sistent relationships with sharing, Lin et al. 

(2023) reduced the likelihood of detecting at-

tenuation moderation effects. In practice, this 

is not a binary distinction: The effects of the two 

ideology measures used by Lin et al. (2023) that 

were not significant were somewhat close to 

significant (p = .149, p = .080). The overall takea-

way is that it may be more likely to see a signif-

icant moderation effect in cases where the 

main effect of the ideology measure is 

stronger. In the LRP studies, the only ideology 

measure that exhibited a similar strength of re-

lationship with sharing as left-right conserva-

tism in the L&K studies was warmth to Repub-

licans. The effect of this variable on sharing was 

consistently moderated by conscientiousness. 

Moreover, as seen in Table 2, all measures of 

ideology showed heterogeneous effects across 

studies, which suggests that additional fea-

tures of experimental designs may influence 

the expected effects of such ideology 

measures, necessitating further research to 

understand the changing and varied role of 

ideology. 

Second, Lawson and Kakkar (2021) theorized 

that conscientiousness would attenuate the 

relationship between left-right political ideol-

ogy and sharing fake news due to the superior 

diligence and prudence of conscientious indi-

viduals, leading to greater responsibility in 

sharing decisions. Yet it could be the case that 

some measures of ideology influence sharing 

via different pathways, and thus, conscien-

tiousness will not affect such relations. For ex-

ample, we saw that conscientiousness did not 

statistically significantly moderate the effect of 

belief in a God on sharing, which could suggest 

that this facet of ideology influences sharing 

decisions differently compared to other 

measures of ideology. In cases where this is 

true, one would not expect the moderation by 

conscientiousness hypothesis to apply.  

Finally, we note that in the supplementary ma-

terials, Lin et al. (2023) reported a broader anal-

ysis across most of the other ideology measures 

but still reached an overall conclusion of failing 

to find negative interactions across studies. We 

next describe the reasons that we believe drove 

this divergent conclusion. 

3.3.2 Analytical Approach 

As well as the choice of ideology variables, 

many analytical choices contributed to the dis-

crepant conclusions across research teams. For 

example, the specification curve analysis of the 

LRP studies featured here reached a different 

conclusion to the supplemental analysis in Lin 

et al. (2023) because we used multiple analyti-

cal approaches rather than solely logistic re-

gressions with standard errors clustered only at 

a participant level. The Lin et al. (2023) analytical 

approach led to significant interactions for 3/7 

of the ideology measures, whereas clustering 

standard errors by both participant and study 

increased this to 6/7. Given that in the LRP stud-

ies, the researchers “varied the study character-

istics along several dimensions” (Lin et al., 2023, 

p. 3280), clustering at a study level appears to 

be necessary as it accounts for unobserved var-

iation across studies. If one does not use this 

level of clustering, large differences in behavior 

across studies (e.g., those associated with differ-

ent rates of sharing of different sets of stories) 

will be associated with the error terms. This will 

reduce statistical power, meaning that equiva-

lent-sized effects will be less likely to be statisti-

cally significant, which could lead to an in-

creased rate of Type II errors.   

That said, one could take many different ap-

proaches when analyzing the type of repeated 

measures data frequently seen in 
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misinformation research—for example, one 

could use multilevel models with random ef-

fects rather than single-level models with clus-

tered standard errors. Yet this invites still fur-

ther degrees of freedom: When estimating 

multilevel logistic regression models with ran-

dom intercepts nested within participants and 

studies, only 2/7 ideology measures displayed 

significant interaction patterns, compared to 

4/7 when estimating models with random in-

tercepts and slopes nested within studies. In 

sum, the choice between various models that 

at face value all seem reasonable for analyzing 

repeated measures data may lead to discrep-

ant conclusions, though, as described, signifi-

cant interaction effects emerged in all specifi-

cations for two of the ideology measures, 

showing the robustness of the moderation by 

conscientiousness hypothesis to these choices. 

Finally, there are other choices that affect the 

likelihood of detecting effects. These include 

approaches to interpretation that tend to favor 

the null hypothesis (e.g., Bayes factors, see Si-

monsohn, 2019), which could disparage the 

possibility of effects where more traditional fre-

quentist methods might find effects, but also 

several other aspects. Estimating many higher 

order terms at once (e.g., 10 three-way interac-

tions as in Lin et al. (2023)) can also dilute focal 

effect sizes, as well as reducing degrees of free-

dom and running the risk of overfitting. Finally, 

in samples that are very noisy due to inatten-

tion or low-quality data (e.g., in Lin et al. (2023)’s 

Study 1, only 35% of participants passed all four 

attention checks – compared to 87-91% for the 

other studies), larger samples will be required 

to study equivalent sized effects. Researchers 

need to consider all these factors when formu-

lating what is the optimal design. 

3.3.3 Time and Stimuli 

So far, we have identified how selecting partic-

ular ideology variables and analytical methods 

post-hoc contributed to Lin et al.’s (2023) dis-

crepant conclusions that are not supported by 

the broader specification curve analysis in Fig-

ure 1. In addition to these points about how to 

treat the data, there are differences in how the 

data were produced which contribute to the 

different sets of conclusions. 

One aspect that varied across the L&K and LRP 

studies was time. The L&K Studies 1-6 were con-

ducted between 2nd March 2020 and 21st April 

2020 (Study S1 was added in September 2020 

and Study S2 in April 2021), primarily using stim-

uli related to the Covid-19 pandemic except for 

Study 2. Three out of five LRP studies used the 

same political stories as L&K Study 2 but were 

conducted during December 6-13, 2021. The 

cultural connotations of these stories had 

changed significantly in the meantime. For ex-

ample, they featured a reference to Donald 

Trump being President of the U.S., though dur-

ing the time between the studies, there was a 

general election in which Joe Biden became 

President, as well as the Jan 6 Capitol riot. In a 

starker case, one fake conservative-leaning 

story in these stimuli was a story that Ruth Ba-

der Ginsburg (RBG) had been rushed to hospi-

tal. When the LRP studies were conducted, 

RBG had, in fact, died over a year ago. Differ-

ences in the contextual relevance of stimuli 

could be one potential explanation for the 

weaker correlations between ideology 

measures and sharing in the LRP studies rela-

tive to in L&K, as it is unclear how ideology 

should determine one’s response to stimuli 

that are clearly false ex-post. This could also ex-

plain why particular facets of ideology (e.g., be-

lief in a God) appeared to be more relevant de-

terminants of sharing falsehoods in the LRP 

data than more established facets (e.g., contin-

uous Republican party identification). Finally, 

the correlation between conscientiousness and 

sharing was also weaker in the LRP studies, 

which could reflect the idiosyncrasies of using 

out-of-date stimuli. Weakening the main ef-

fects associated with an interaction will reduce 

the likelihood of detecting an interaction effect, 

all else equal. 

More broadly, the changing political landscape 

poses a quandary for misinformation research 
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as the field consolidates its findings over time, 

given that stimuli and effects are more closely 

embedded in societal contexts than other, 

more politically neutral content (e.g., decision-

making under uncertainty). Though many of 

the most well-known studies in the literature 

were conducted in the period after the 2016 

U.S. general election (e.g., Allcott & Gentzkow, 

2017), the cultural context has undoubtedly 

changed in many ways since then. So, it could 

well be that such effects would not be repli-

cated. Nevertheless, this is clearly a different 

type of non-replication to studies based on 

Type I errors. In any case, as shown above, it is 

necessary that replications are conceptual ra-

ther than literal and should aim to use stimuli 

that have similar connotations in the contem-

porary cultural context. However, this intro-

duces researcher degrees of freedom, and so 

we propose best practices for alleviating such 

concerns at the end of this manuscript. 

3.4 Fake News Sharing and Fake News Dis-
cernment 

So far, our analyses have concerned individuals’ 

propensity to share fake news, but what about 

real news? The original Lawson and Kakkar 

(2021) analyses included both real and fake sto-

ries, and some researchers have argued that 

the key effect to consider is fake news discern-

ment (Guay et al., 2023; Lin et al., 2023). This is 

defined as a significant interaction between a 

focal variable and the veracity of the news, re-

quiring analysis of the two types of news to-

gether. The basic logic goes that for a factor to 

be relevant specifically to fake news, it must 

have a stronger effect when news is fake than 

when it is real, as quantified by a significant in-

teraction with news veracity. This seems rea-

sonable, but further consideration is required 

before accepting this definition. We investi-

gate the question of what effects are relevant 

to misinformation research next. 

3.4.1 Is an Interaction With News Veracity 
Necessary to be Studying Fake News? 

There is little evidence for a substantial three-

way ideology-conscientiousness-veracity 

interaction (Lawson & Kakkar, 2021; Lin et al., 

2023). What is the implication for the modera-

tion by conscientiousness hypothesis? It is first 

important to note that the number of observa-

tions required to detect such an effect with a 

reasonable degree of power would be enor-

mous, and so it is possible that such an effect 

may still exist. For example, a 50% moderation 

effect (a two-way interaction) requires 16x the 

number of observations than those that are re-

quired to detect its associated main effect (Gel-

man et al., 2021). Thus, with the weakening 

main effects of ideology (e.g., Lin et al., 2023) 

and this effect of interest being a three-way in-

teraction, detecting such an effect with ade-

quate power would require an astronomical 

number of observations. Yet, critically, rather 

than focusing on a three-way interaction as 

others have proposed (Guay et al., 2023), we 

consider what dynamics can emerge in the ab-

sence of a three-way interaction. Specifically, 

we consider two key questions in misinfor-

mation research: 

i) Who shares fake news? 

ii) What determines measures of discern-

ment (e.g., the proportion of shared sto-

ries that are fake)? 

Let us consider the first question of who shares 

fake news. People who actually share fake news 

are quite rare—1% of individuals account for 

80% of fake news exposures (Grinberg et al., 

2019), and the majority of social media users 

have never shared fake news. As such, it is prac-

tically important to understand the psycholog-

ical profiles of those who are at risk of sharing 

fake news to inform the question of where in-

terventions should be targeted.  

In the data from the L&K studies, the three-way 

interaction between political ideology, consci-

entiousness, and news veracity was not close to 

being significant (Lawson & Kakkar, 2021). Yet, 

low conscientiousness conservatives (LCCs) 

were responsible for 34.9% of the times that 

fake news was shared despite being only 16.8% 
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of respondents.1 Every other group (e.g., high 

conscientiousness conservatives, HCCs) was 

underrepresented in terms of fake news 

shared relative to their proportion of the popu-

lation. In the LRP studies, 34.5% of the times 

fake news was shared it was by LCCs, despite 

them only constituting 23.4% of the respond-

ents. In other words, when fake news was 

shared, it tended to be by LCC respondents. 

This is not coincidental to these specific sam-

ples: A broader simulation analysis further cor-

roborated that the number of LCCs in a sample 

was a key determinant of how much fake news 

was shared (refer to the Supplementary Infor-

mation for further details). In sum, despite the 

absence of a three-way interaction with verac-

ity, the combination of ideology and conscien-

tiousness was a key element of the psycholog-

ical profile of those sharing fake news. 

Despite the clear relevance of conscientious-

ness and political ideology in determining who 

shares fake news, one possible critique is the 

following: If this psychological profile also ap-

plies to those who share real news, reducing 

this group’s sharing could have a negative im-

pact on the overall quality of the media ecosys-

tem. There are at least two pushbacks to this 

critique: i) having identified who shares fake 

news, presumably interventions should then 

aim to reduce their sharing of specifically fake 

news rather than all news, and ii) when consid-

ering the entire news ecosystem, the effect of 

one variable (e.g., conscientiousness) is also de-

termined by the effects of other variables that 

it interacts with (in this case, ideology and news 

veracity). We expand on what we mean by this 

next. 

We will use an example to demonstrate why a 

three-way interaction with news veracity is not 

required for a focal variable to be important 

specifically for misinformation research. 

           
1 LCCs were defined as those with below median conscientiousness and above median left-right 
political ideology in the L&K studies; for the LRP studies we used the ideology factor as the ideol-
ogy variable to median split on. We use median splits for simplicity of exposition; the full statistical 
analyses of conscientiousness’ role are presented in the previous sections. 

 

Suppose that we knew the data generating 

process that determined the likelihood of shar-

ing real and fake news and that it could be 

modeled by a logistic regression model involv-

ing an effect of political ideology (as captured 

by the ideology factor from the LRP studies), 

conscientiousness, and news veracity, a two-

way ideology-conscientiousness interaction, 

but no three-way ideology-conscientiousness-

veracity interaction. We will examine what dy-

namics can emerge in the absence of a three-

way interaction. We plot the resulting pre-

dicted likelihoods of sharing in log odds space 

in Figure 3, Panel A. These are the actual empir-

ical relationships from the LRP studies, but as 

we are assuming that the data generating pro-

cess is known, they do not have error bars.  

As can be seen in Figure 3, Panel A, higher ide-

ology scores are associated with a greater like-

lihood of sharing in all cases, but especially so 

for low conscientiousness respondents. This is 

true for both real and fake news. The absence of 

a three-way interaction with news veracity 

translates to the difference between the slopes 

of the high and low conscientiousness predic-

tions across the range of ideology being the 

same in log odds space for both real and fake 

news. The logit link function then translates 

these log odds non-linearly onto a probability 

scale, though if effects are modestly sized the 

resulting function is typically close to linear. The 

critical point to note is that, in the data, fake sto-

ries are shared at a lower rate overall. This 

means that an equivalently large effect for fake 

and real stories—when fake stories are shared 

more rarely—translates to a proportionally 

much more important effect on fake news 

sharing. For a simple example, consider if peo-

ple shared 10% of fake stories and 30% of real 

stories. Reducing sharing of both types of news 

by 5 percentage points would change the  
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Figure 3 

Demonstrating the Effect of Ideology and Conscientiousness on the Media Ecosystem in the Absence of an Interaction 

with Veracity. 

 

Panel A: Regression predictions in log 
odds space. 

Panel B: Proportion of fake stories in 
the ecosystem. 

Panel C: Difference between the 
probability of sharing real and fake 
stories. 
 

 

 
 

 

 
 

 

 

 

Note. In the first panel, the plotted points constitute regression predictions from a logistic regression model predicting the likelihood of sharing real and fake news 

with the veracity of the news, the ideology factor, Conscientiousness, and the two-way ideology-conscientiousness interaction, also controlling for Openness, Extra-

version, Agreeableness, Neuroticism, Age, Gender, and Education. C stands for conscientiousness. High C is one standard deviation (SD) above mean; low C is one SD 

beneath. The ideology factor is standardized such that the x-axis captures SD movements. The second and third panels transform these regression predictions into 

the implied proportion of stories shared that are fake and the difference in probability of sharing real and fake stories, respectively. 
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proportion of fake stories from 10/40 = 0.25 to 

5/30 = .17—a 33% reduction.  

We demonstrate this in Figure 3, Panels B and 

C: conscientiousness and ideology clearly inter-

actively affect key ecosystem-level outcomes—

such as the overall proportion of shared stories 

that are fake or the difference in the likelihood 

of sharing real and fake stories—despite the 

absence of any three-way interaction with 

news veracity. In short, no interaction with ve-

racity is required for an effect to be vital to mis-

information research or the media ecosystem 

(refer to the Supplementary Information for 

the results of a further simulation). Given that 

fake news is in fact shared much less com-

monly than real news, equivalent sized abso-

lute effects for real and fake news will be even 

more relatively important in the field. In the 

next section, we discuss this result and its im-

plications for misinformation research. 

3.4.2 Holistic Understanding of News Verac-
ity Interaction Effects in Misinformation 
Research 

Recently, Guay et al. (2023) argued that inter-

ventions should only be considered effective if 

they decrease belief in or sharing of false news 

more than they decrease belief in or sharing of 

true news. We argue that whether this is true 

or not depends on the outcome of interest. As 

was shown in the previous section, when this 

condition is not met, variables such as consci-

entiousness can still play key roles in determin-

ing important ecosystem level outcomes such 

as the proportion of shared stories that are 

fake. 

In general, we propose that the impact of an ef-

fect cannot be quantified solely by a single co-

efficient (e.g., the interaction between a focal 

variable and news veracity). Rather, it is neces-

sary to consider the full pattern of effects to un-

derstand the implications of a variable. This is 

even more relevant when considering higher-

order effects (e.g., the ideology-conscientious-

ness interaction pattern documented by Law-

son and Kakkar, 2021). As such, research that 

focuses on a single coefficient as indicative of 

an effect may reach erroneous conclusions re-

garding the relevance of variables to misinfor-

mation specifically.  

To alleviate this concern, in the previous sec-

tion, we demonstrated one possible approach 

that we summarize here in the following steps: 

i) estimate the appropriate statistical model, 

noting which effects are statistically significant 

and which are not, ii) reduce the model to the 

statistically significant relationships and as-

sume that this is the data generating process, 

iii) simulate regression predictions over the 

range of values of independent variables ob-

served in the data, and iv) use these predictions 

to visualize key ecosystem level outcomes such 

as the proportion of stories shared that are fake. 

In Figure 3, we provide an example of how to 

use this approach to understand how the ideol-

ogy-conscientiousness interaction impacts 

outcomes of interest, but this approach can be 

applied more broadly. We argue that simula-

tions and visualizations are a key complement 

to statistical analyses in accurately represent-

ing effects with fidelity. The focus on single co-

efficients could be one reason why meta-anal-

yses have struggled to find agreement on im-

portant topics, such as the relationship be-

tween ideology and accuracy prompts (Penny-

cook & Rand, 2022; Rathje et al., 2022), as other 

relevant effects (e.g., the effect of ideology, the 

effect of news veracity on the likelihood of shar-

ing, the efficacy of accuracy prompts in a par-

ticular design) may be playing roles that are dif-

ficult to comprehend without attempts at sim-

ulation and visualization. We conclude by dis-

cussing some general best practices to avoid 

potential confusions in misinformation re-

search. 

4. GENERAL DISCUSSION 

In this article, we sought to clarify the role of 

conscientiousness in the spread of misinfor-

mation while simultaneously highlighting key 

elements of research design and analysis that 

can help to reconcile divergent conclusions in 
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misinformation research. Across studies, more 

conscientious respondents were less likely to 

share fake news, and conscientiousness weak-

ened the relationship between some, but not 

all, measures of ideology and sharing false-

hoods. This latter point still requires further in-

vestigation: For what types of stimuli and 

measures of ideology is conscientiousness 

more or less important? What are the specific 

mechanisms by which it moderates these rela-

tions? In the present research, we uncovered 

one further nuance—that conscientiousness’ 

moderating effect appears to be limited to po-

litical ideology and partisanship, and does not 

extend to religious beliefs—but understanding 

the role of each type of belief’s impact across 

situations remains a question that requires fur-

ther research. Notably, risk tolerance also 

emerged as a significant positive predictor of 

sharing fake news whose positive effect was 

moderated by conscientiousness. Further, we 

replicated the positive effect of extraversion on 

sharing fake news (Ahmed & Rasul, 2022) and 

observed a robust negative effect of openness 

on misinformation sharing. 

In the process of uncovering these results that 

advance our understanding of the role of per-

sonality in misinformation research, several im-

portant factors emerged that explain the on-

going debate in the literature regarding the 

moderating role of conscientiousness (Lawson 

& Kakkar, 2021; Lin et al., 2023). Most notably , 

we highlight the significance of: i) the selection 

of an appropriate measure of ideology that 

positively predicts sharing to test the modera-

tion by conscientiousness hypothesis, ii) the 

implications of different analytical choices and 

their need for justification, iii) the role of stimuli 

and the need to ensure that news content is 

relevant in the contemporary socio-political 

context, and iv) the need to appropriately de-

fine the outcomes of interest. These first three 

points are directly relevant to discerning the 

strength of evidence for the moderation by 

conscientiousness hypothesis, whereas the 

fourth point has broader implications which 

we further comment on shortly. 

How strong is the support for the hypothesis 

that conscientiousness moderates the positive 

effect of ideology on the likelihood of sharing 

fake news? Lawson and Kakkar (2021) found 

consistent evidence that conscientiousness 

moderated the effect of left-right political ide-

ology on sharing. These studies used a single 

primary measure of ideology and a single ana-

lytical approach. The data from Lin et al. (2023) 

show support for this effect across all five differ-

ent analytical approaches for two out of seven 

viable ideology measures—covering a much 

broader array of facets of ideology and prefer-

ences, also finding a significant moderation ef-

fect for risk tolerance as well as measures of po-

litical partisanship. As such, the overall support 

for the presence of an effect is substantially 

strengthened by this evidence. That said, some 

boundary conditions also emerge. In particular, 

the hypothesis did not apply to the facet of reli-

gious ideology, and for some measures of ide-

ology—such as a factor ideology variable ex-

tracted from the individual items in the LRP 

studies—the conclusions depended on analyti-

cal approach. In particular, modelling re-

sponses using single level logistic regression 

models that did not cluster standard errors 

within study or multilevel logistic regression 

models with random intercepts nested in par-

ticipants and studies tended to result in lower 

support for the hypothesis, with some margin-

ally significant or insignificant effects. In addi-

tion to these design choices, the differences in 

overall support between the L&K and LRP stud-

ies may in part be explained by the weaker pre-

dictive power of most measures of ideology in 

the LRP studies: For the only ideology measure 

that showed a similar strength of effect to left-

right ideology in the L&K studies—warmth to 

Republicans—robust interaction effects 

emerged. Regardless, further work is required 

to fully understand the interactive roles of stim-

uli, ideology, and personality in determining re-

spondents’ willingness to share falsehoods. 
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Table 3  

Best Practices for Misinformation Research. 

 
Topic Explanation 

1. Systematically 
sample stimuli 

Stimuli are much more heterogeneous in misinformation research—news 
articles with near-infinite dimensions—than in many other research top-
ics. Though pre-testing stimuli for some features of the news is common, 
there are many other possible confounds, particularly when concerned 
with the role of ideology, which may interact with specific content fea-
tures. Recent research (Simonsohn et al., 2024) has proposed a systematic 
process for generating and studying individual stimuli that can identify 
and test moderators. The widespread adoption of such frameworks could 
help to add transparency to misinformation research and provide a 
greater understanding of the complex relationships at play. More broadly, 
the application of principles from psychometrics is key in ensuring that 
misinformation research adopts valid measures capable of producing cu-
mulative knowledge (e.g., see Maertens et al., 2024). 
 

2. Ensure construct 
validity 

Many complicated hypotheses are tested in the domain of misinfor-
mation research, yet less emphasis is placed on the construct validity of 
independent and dependent variables. We recommend using multiple 
items and factor analysis to ensure that independent variables represent 
latent variables coherently and clearer definitions of stimuli to represent 
effects accurately. For example, when testing whether respondents share 
Republican and Democratic content, is a difference across the two ex-
pected? Why, or why not? If a research team does not have an answer to 
such a question, it is unclear what is being tested when models predicting 
sharing decisions across different types of content are estimated. Moreo-
ver, complete patterns of relationships must be examined to understand 
the effects. This could involve running pilot studies to test whether varia-
bles have the expected zero-order relationship with outcome variables 
before further developing a research design.  
 

3. Justify and vary 
analytical approach 

Simple analytical choices such as whether to use clustered standard er-
rors or hierarchical models and defining the groups for each of these ap-
proaches can lead to large divergences in researchers’ conclusions. As 
such, these choices should have substantial theoretical support and 
should not solely be justified by their pre-registration. In cases where con-
clusions diverge across teams or clear theoretical rationales are not pre-
sent, multiverse analyses (Steegen et al., 2016) can be used to represent 
effects more broadly, though it may be the case that not all approaches 
are equally appropriate for testing a hypothesis. We propose replicating 
key models across multiple specifications and summarizing the entire set 
of outcomes. 
 

4. Clearly define ef-
fect of interest 

To test a hypothesis requires a precise definition of the estimand 
(Lundberg et al., 2021). In other words, what quantity are you trying to esti-
mate? In the case of misinformation research, this might require refer-
ence to ecosystem-level outcomes, such as the proportion of fake stories 
shared. The effects of interest must be clearly articulated, and their impli-
cations must be simulated and visualized beyond references to individual 
regression coefficients. This can reduce researcher degrees of freedom in 
the statement of hypotheses and characterization of effects and ensure  
that data are represented and communicated with high fidelity. 
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In this research, we emphasize how seemingly 

arbitrary and sometimes unreported choices in 

experimental design and analysis can  contrib-

ute to discrepant conclusions in the study of 

misinformation. Given the vital importance of 

reaching consensus—not only in this debate 

but also in other cases—we outline a frame-

work containing guidance on four broad areas 

of research design and analysis in Table 3. We 

provide this commentary and guidance to im-

prove the replicability and cumulative value of 

misinformation research—focusing on how to 

sample stimuli, ensure construct validity, justify 

and vary analytical approaches, and clearly de-

fine effects of interest. By moving towards prin-

cipled common practices on these four issues 

we hope that disagreements can be resolved 

more efficiently and unequivocally for the field 

to provide the most practical support to policy-

makers and society as quickly as possible. 

Notably, our guidelines primarily apply to ex-

perimental studies on misinformation. How-

ever, many stakeholders are interested in un-

derstanding the spread of misinformation in 

the real world and effectively deploying inter-

ventions that curtail its progression. The critical 

question is whether experimental results 

should be interpreted as applicable to the ac-

tual sharing of fake news. The answer is com-

plicated. If one is interested in understanding 

the psychological processes underlying fake 

news sharing on social media, experimental re-

sults offer valuable insight into social media us-

ers’ psychology. Yet in laboratory studies, the 

outcome of interest is typically sharing inten-

tions rather than actual sharing. Given how 

skewed the actual sharing of fake news is (Grin-

berg et al., 2019), one should expect that most 

experimental participants have never actually 

shared fake news. This will not matter for some 

hypotheses, as there will be a clear mapping 

between sharing intentions and sharing: those 

with the very highest sharing intentions will ac-

tually share falsehoods.  

In other designs, the implications are less clear. 

For example, Ghezae et al. (2024) asked experi-

mental participants whether they expected to 

receive greater reputational rewards from shar-

ing fake news relative to real news, finding that 

they did not. Suppose the majority of these par-

ticipants had never actually shared fake news. 

In that case, this is not surprising—clearly, those 

who do not share fake news will likely not per-

ceive high social returns to sharing—yet the re-

sults in a sample of people who actually share 

fake news might look quite different. One po-

tential solution to this problem is requiring that 

misinformation papers contain a paragraph ex-

plicitly stating the hypothesized relationship 

between their experimental results and behav-

ior in the field and providing evidence for this 

connection. Regardless, we propose the need 

for caution in generalizing experimental effects 

to real-world settings, though this is not unique 

to misinformation research.  

Finally, in addition to the empirical verification 

of the role of conscientiousness in sharing fake 

news and these broader methodological con-

tributions to misinformation research, we offer 

a theoretical contribution to the study of media 

ecosystems. Recent research has highlighted 

the importance of ecosystem-level outcomes, 

such as the difference between the likelihood 

of sharing real and fake stories and the percent-

age of fake stories in the overall ecosystem 

(Guay et al., 2023). However, these outcomes 

have not always been successfully mapped into 

analyses. We demonstrate that understanding 

the impact of a variable on these critical out-

comes necessitates examining comprehensive 

patterns of effects rather than isolated coeffi-

cients. Using this approach, we highlight the 

clear relevance of conscientiousness to misin-

formation research. We hope that this clarifica-

tion can provoke a re-interpretation of extant 

effects, helping to better understand the syn-

thesis of misinformation research to date. This 

insight is particularly important in evaluating 

the impact of misinformation interventions—a 

keenly debated topic (Gawronski et al., 2024; 

Guay et al., 2023)—with our central proposition 
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being that simulations and visualizations are a 

critical complement to statistical models to en-

sure that effects are well understood. 

We conclude by noting that, so far, misinfor-

mation research has a clear paradigm regard-

ing how experiments are administered: Partic-

ipants are asked to indicate whether or not 

they would share a series of stories. The field 

does not yet have a corresponding, consistent 

analytical paradigm. For example, some have 

found that with signal detection theory (Ba-

tailler et al., 2021; Gawronski, 2021; Gawronski et 

al., 2023, 2024), the conclusions reached in par-

ticular studies completely changed, though 

this methodology relies on news being defina-

ble as real or false, which is not always possible. 

Establishing a unified framework for valid infer-

ence is essential to resolve debates on how ide-

ology interacts with accuracy prompts (Martel 

et al., 2024) and the relationship between con-

scientiousness and fake news sharing (Lawson 

& Kakkar, 2021; Lin et al., 2023). Without such a 

framework, unobserved heterogeneity in re-

search approaches may prevent evidence from 

converging, hindering the field's potential to 

enhance scientific understanding and societal 

well-being. By highlighting some of the factors 

and choices that drive such divergences, we 

hope to contribute towards this push to recon-

ciliation.  
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