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Introduction: This study tested the motivational power of inoculation to foster 
resistance to conspiracy propaganda (9/11 Truth Movement), comparing 
inoculation effects across United States and Finnish study participants.

Method: We used a 2 inoculation (treatment vs. control)  ×  2 national culture 
(American vs. Finnish) independent groups design (N = 319), while examining 
the effects of motivational threat and thinking modes—analytic vs. intuitive—on 
the inoculation process. To test the effectiveness of the inoculation strategy, 
we used an excerpt from a conspiracy film Loose Change as a counterattitudinal 
attack message.

Results: Our results indicated that inoculation was effective at motivating 
resistance regardless of national culture. Inoculation effects emerged mostly 
as a direct effect on resistance and two indirect effects wherein motivational 
threat mediated the relationship between inoculation and resistance as well as 
inoculation and analytic mode of message processing. Although we found that 
an increase in analytic mode of processing facilitated resistance and intuitive 
processing increased conspiracy-theory endorsement, the indirect effects 
between inoculation and resistance via message processing modes were not 
significant. Finally, the data revealed national culture differences in analytic mode 
and cultural-context differences mostly pertaining to the relationships between 
thinking styles, media literacy, and modes of thinking.

Discussion: These results offer important theoretical implications for inoculation 
scholarship and suggest viable practical solutions for efforts to mitigate 
misinformation and conspiratorial beliefs.
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1 Introduction

Misinformation is a global problem. In the 2018 Global Risks Report, the World Economic 
Forum (2018) identified online misinformation as one of the most urgent global risks to the 
structures essential for our collective future, including environmental, economic, technological, 
and political systems. Conspiracy theories—causal narratives of events framed as covert 
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malevolent plans orchestrated by a secret cabal as opposed to random 
or natural unfortunate events (Douglas and Sutton, 2008)—are a 
subtype of misinformation (Banas and Bessarabova, 2023). Often, the 
belief in misinformation is predicated on some sort of conspiracy 
theory. For example, the misinformed belief that climate change is a 
hoax assumes that scientists are collaborating throughout the world 
to deceive the public, making this a conspiracy theory (Cook, 2020). 
Misinformation and conspiratorial ideation should not be  taken 
lightly because they have been shown to lead to a range of negative 
consequences, including reduced trust in democratic processes (Banas 
and Bessarabova, 2023), diminished scientific confidence regarding 
climate change (Cook et al., 2017; van der Linden et al., 2017), and 
doubts about the safety of vaccines (Kata, 2010; Banas et al., 2023; 
Bessarabova and Banas, 2024). For example, Andrew Wakefield’s anti-
vaccination conspiracy propaganda, including his film Vaxxed: From 
Cover-Up to Catastrophe, is credited with increasing vaccine hesitancy 
and reducing childhood vaccinations across the globe (Deer, 2020). 
Similarly, the conspiracy theory that Bill Gates masterminded the 
COVID-19 pandemic and put microchips in the vaccine in order to 
control human behaviors were among the falsehoods that lowered 
vaccination intentions and compliance with guidelines issued by 
public health officials (Loomba et al., 2021; van der Linden, 2022).

The numerous problems caused by conspiracy theories and 
misinformation have led countries across the globe to consider 
countermeasures attempting to mitigate their influence. Finland, 
for instance, invested substantial federal funds to curb the spread 
of misinformation. The Finnish government created cross-sector 
initiatives, involving collaboration from all branches of 
government, academic experts, and the system of education, to 
better prepare citizens of all ages for the complexities of the 
modern-day digital landscape (Mackintosh, 2019). In Finland, 
media literacy starts in preschool and is taught as part of the core 
curriculum in all schools in the nation (Gross, 2023; National 
Audiovisual Institute, 2024). As a result of these efforts, Finland has 
been ranked first in Europe on misinformation resilience 
(Lessenski, 2022). Although the United States was not part of the 
misinformation resilience report, polls continue to show that the 
prevalence of misinformation in the United States is on the rise, 
with trust in official accounts at an all-time low (Gross, 2023). 
According to Gallup, in 2022, only 7% of respondents fully trusted 
traditional media sources to report information accurately and 
fairly (Brenan, 2022). In comparison, 76% of Finns hold print and 
digital news media in high regard (Newman et al., 2023). Further, 
in the United  States school curriculum, media literacy is more 
likely to be taught as a class or special seminar geared toward older 
students instead of being part of the national curriculum taught to 
students of all ages (Center for an Informed Public, 2023). Despite 
these differences, the misinformation problems that both countries 
face are remarkably similar. According to a report on the 
disinformation landscape in Finland, online trolls, trust in 
alternative media, election disinformation, COVID-19 
conspiracies, and nationalist propaganda are important concerns 
that Finns encounter in their ongoing information warfare 
(Moilanen et  al., 2023). Very similar problems also plague the 
United States. Thus, examining motivational strategies that might 
be effective at misinformation and conspiracy-theory prevention 
across different cultural groups has considerable theoretical and 
practical importance.

One such motivational strategy that has been shown to be effective 
at preventing the spread of misinformation and conspiracy-theory 
endorsement is based on McGuire’s (1961) theory of inoculation. 
We seek to advance inoculation and conspiracy theory misinformation 
research in three notable ways. First, this study focuses on the effects 
of one of the key mechanisms of inoculation, motivational threat 
(Banas and Richards, 2017). Although scholarship examining 
inoculating against misinformation has been prolific recently, most 
research ignores the mechanisms that account for inoculation effects 
(e.g., Roozenbeek et al., 2020; Lees et al., 2023). Second, the present 
study examines how inoculation affects modes of thinking and how 
those thinking modes are related to resistance. Analytic thinking has 
been shown to be negatively related, and intuitive thinking has been 
shown to be positively related, to conspiracy theory misinformation 
endorsement (Swami et al., 2014), but research is less clear on how 
message interventions affect thinking modes, especially in the context 
of inoculating against conspiracy-theory misinformation. Third, this 
study examines cultural differences in the process of inoculating 
against conspiracy-theory misinformation. Cross-cultural validations 
of inoculation with non-United States samples have been mixed (e.g., 
Ivanov et al., 2012; Roozenbeek et al., 2020; Spampatti et al., 2024), 
and comparing United States and Finnish samples can lend insights 
into the robustness of inoculation effects as well as nuances in 
transporting inoculation treatments to other countries.

Inoculation theory utilizes medical inoculation as a metaphor for 
inducing resistance to persuasion. Similar to how conventional 
biological inoculations work by introducing people to a weakened 
form of a virus to induce the production of antibodies to resist 
infection, McGuire (1961) believed that exposing people to weakened 
persuasive arguments would stimulate attitudinal defenses. According 
to inoculation theory, vulnerability to counterattitudinal persuasion 
is greatest when people are unmotivated and unpracticed at defending 
their beliefs.

Modern inoculation message treatments typically contain two 
main message features: explicit forewarning and refutational 
preemption, which are designed to trigger the theoretical mechanisms 
of perceived threat and counterarguing (Pfau et al., 1997; Parker et al., 
2012; Wong, 2016). The forewarning is designed to highlight one’s 
attitudinal vulnerability to potential impending counterpersuasion, 
thus motivating a range of resistance-promoting actions. The 
refutational preemption typically involves using two-sided messages 
that raise and then refute arguments (Compton, 2013).

Inoculation interventions have been effective in a variety of 
different contexts (see Banas and Rains, 2010, for a meta-analysis), 
and research on inoculation has increasingly been applied to 
misinformation generally (e.g., Cook et al., 2017; Roozenbeek et al., 
2020; Lees et  al., 2023) and conspiracy-theory endorsement 
specifically (e.g., Banas and Miller, 2013; Banas et  al., 2023; 
Bessarabova and Banas, 2024). Misinformation inoculation research 
has been driven by brilliant and inventive gamification interventions, 
such as Bad News. Through playing games where participants actively 
produce misinformation (e.g., Roozenbeek and van der Linden, 2019) 
or promote division (Roozenbeek and van der Linden, 2020), dynamic 
and sophisticated inoculation interventions have been shown to 
reduce the credibility of misinformation. In contrast, conspiracy 
theory inoculation research has been more dynamic in terms of the 
attack messages being used than in the inoculation treatments. In 
studies inoculating against 9/11 Truth propaganda, conventional 
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page-long essays inoculate against a 40-min clip from the conspiracy 
theory film, Loose Change: Final Cut (Banas and Miller, 2013; Banas 
and Richards, 2017). Similarly, Banas et al. (2023) used a page-long 
essay to effectively inoculate against a 40-min clip from the anti-
vaccination conspiracy theory movie, Vaxxed: From Cover-up to 
Catastrophe. Importantly, regardless of the type of inoculation 
treatment or counterattitudinal attack message, inoculation (with a 
few exceptions; see Spampatti et al., 2024) appears to be an effective 
motivational strategy for resistance production. Based on the premises 
of inoculation theory, we predict:

H1: Relative to the control condition, inoculation reduces positive 
attitudes toward conspiracy propaganda (i.e., facilitates resistance 
to conspiracy propaganda).

A relatively recent development in inoculation research is the 
introduction of motivational threat (Banas and Richards, 2017) as an 
important mechanism of resistance. Inspired by the meta-analytic 
finding that perceived threat was not significantly correlated with 
resistance (Banas and Rains, 2010), Banas and Richards (2017) 
designed a new measure of the threat mechanism of inoculation that 
focused more on the motivation to engage in attitudinal defenses and 
less on the apprehensive state captured in the traditional measure. The 
Banas and Richards’ (2017) measure has been subsequently validated, 
with studies demonstrating that motivational threat is positively 
associated with resistance (e.g., Richards and Banas, 2018; Ivanov 
et al., 2020). However, there are currently no studies of motivational 
threat with non-United States participants.

Motivational threat is likely to increase attentional focus on the 
information presented in the inoculation message and prompt more 
deliberate, analytic message processing as a result. Deliberate 
engagement with the inoculation material makes sense, given that in 
inoculation research (e.g., Pfau et al., 2003, 2004) the refutational 
preemption is based on logic and grounded in statistical evidence and 
verifiable research that should trigger analytic processing and reduce 
reliance on intuition and gut reactions. Previous studies on inoculation 
have not examined the relationship between motivational threat and 
different modes of cognitive processing (i.e., analytic vs. intuitive), 
which is a novel contribution of this research. Based on this rationale, 
we predict:

H2: (a) Relative to the control condition, inoculation increases 
motivational threat, which subsequently (b) increases analytic 
mode of thinking and (c) decreases intuitive mode of 
message processing.

An increase in analytic thinking should facilitate resistance to 
persuasion, whereas intuitive message processing should 
be  counterproductive and consequently dampen resistance to 
conspiracy propaganda. Consistent with this reasoning, Swami et al. 
(2014) found intuitive thinking to be positively related, and analytic 
thinking to be negatively related, to conspiracy-theory endorsement 
(Study 1). In addition to these correlational findings, Swami et al. 
(2014) showed that priming analytic thinking reduced belief in an 
inventory of conspiracy theories (measuring people’s endorsement of 
the New World Order conspiracy theory among others), relative to the 
control condition (Studies 2–4). The notion that promoting a more 
analytic mode of message processing can be  effective at reducing 

conspiracy-theory belief is also supported by the work of Adam-
Troian et al. (2019), who found that priming rationality enhanced the 
negative relationship between cognitive ability and conspiracy-theory 
endorsement. In a systematic review of interventions designed to 
reduce conspiratorial ideation, O’Mahony et al. (2023) concluded that 
two types of interventions were most effective: inoculation 
interventions and interventions that promoted analytic or critical 
thinking. As our study features an inoculation treatment that, among 
other things, seeks to promote an analytic message processing mode, 
we predict:

H3: Analytic mode of thinking reduces, and intuitive message 
processing increases, positive attitudes toward 
conspiracy propaganda.

Despite the overwhelming support for inoculation’s effectiveness, 
the results of cross-cultural validations of inoculation have been 
mixed. For instance, Roozenbeek et al. (2020) tested the effectiveness 
of their Bad News videogame—informing players about several 
common misinformation techniques—in Sweden, Germany, Greece, 
and Poland, and found that videogame strategies based on inoculation 
were effective at facilitating resistance to online misinformation in all 
countries they sampled. Similarly, Ivanov et  al. (2012) examined 
inoculation effects comparing United  States college students (a 
low-context, individualistic culture) to Asian-American and East-
Asian college participants (a high-context, collectivistic culture), 
finding that inoculation can protect attitudes regardless of whether 
inoculations were tailored to a particular culture. However, in a recent 
study, Spampatti et  al. (2024) recruited participants from the 
United  States, Canada, the United  Kingdom, Ireland, Australia, 
New Zealand, Singapore, the Philippines, India, Pakistan, Nigeria, and 
South Africa to test inoculation’s effectiveness against climate change 
denial and found “almost no evidence for protective effects of the 
inoculations” (p. 380). In light of these mixed results, we ask:

RQ1: Does national culture affect resistance?

Cultural validations like Ivanov et al. (2012), Roozenbeek et al. 
(2020), and Spampatti et al. (2024) are rare and important for research 
on inoculation, yet neither of these studies tried to examine whether 
there are cultural influences beyond national culture affecting 
inoculation. Theoretically, there is good reason to focus on specific 
dimensions of cultural differences rather than examining cultures at 
the national level. Culture at the national level is too broad a construct 
to be  meaningful as an explanatory variable: A more nuanced 
approach to examine differences across societal groups is to focus on 
the specific cultural factors, called cultural-context variables (Poortinga 
and van de Vijver, 1987; Bond and van de Vijver, 2010; van de Vijver 
and Leung, 2021). In cross-cultural research, context variables, such 
as self-construals (Markus and Kitayama, 1991) or Hofstede’s (1984) 
dimensions, can provide interpretable explanations that account for 
differences in a variety of outcome variables (e.g., Oyserman and Lee, 
2008; Ma-Kellams and Blascovich, 2012; Park et al., 2012; Yuki and 
Schug, 2020; Ma et al., 2021; Machette and Cionea, 2022). Considering 
cultural differences related to information processing and conspiracy 
endorsement, we focused on individual differences in the cultural-
context variables of (1) thinking styles (rational vs. experiential), (2) 
differences in media literacy, and (3) epistemic trust.
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First, grounded in cognitive-experiential self-theory (CEST; 
Epstein, 1994), the rational thinking style is defined as “an inferential 
system that operates by a person’s understanding of culturally 
transmitted rules of reasoning; it is conscious, relatively slow, 
analytical, primarily verbal, and relatively affect-free; and it has a very 
brief evolutionary history,” whereas the experiential thinking style is 
conceptualized as “a learning system that is preconscious, rapid, 
automatic, holistic, primarily nonverbal, intimately associated with 
affect, and it has a very long evolutionary history” (Pacini and Epstein, 
1999, p. 972). Extant research demonstrates that experiential thinking 
style increases beliefs that are at odds with scientific explanations, 
including paranormal beliefs (Aarnio and Lindeman, 2005; Lobato 
et al., 2014; Majima et al., 2022), beliefs in the supernatural (Gervais 
and Norenzayan, 2012; Pennycook et  al., 2012, 2014), and 
pseudoscientific beliefs (Lindeman, 2011). For example, when 
Shenhav et al.’s (2012) participants were tasked with the cognitive 
reflection test (Frederick, 2005) involving a series of easy-to-solve 
math problems that had “intuitively compelling incorrect answers,” 
selecting the more intuitive responses to the task was positively 
associated with stronger endorsement of supernatural beliefs (Gervais 
and Norenzayan, 2012; p. 423). Similarly, Swami et al. (2014) found 
that conspiratorial beliefs were positively associated with intuitive 
thinking and negatively associated with analytic thinking. Thus, 
cultural differences in thinking styles might influence the mechanisms 
of inoculation.

Second, the differences in media literacy discussed above—state-
level educational interventions to combat misinformation in Finland, 
and, comparatively, more modest attempts to prevent misinformation 
in the United States (Center for an Informed Public, 2023)—are also 
likely to influence the mechanisms of inoculation. As research 
indicates, participating in media-literacy programs has positive 
motivational influences on information-seeking intentions, knowledge 
of media, and the ability to analyze the news (Martens and Hobbs, 
2015). Furthermore, meta-analytic findings reveal media literacy 
decreases conspiracy-theory endorsement (Jeong et  al., 2012). As 
concluded by Craft et al. (2017), the “greater one’s knowledge about 
the news media—from the kinds of news covered, to the commercial 
context in which news is produced, to the effects on public opinion 
news can have—the less likely one will fall prey to conspiracy theories” 
(p.  400). Overall, it is reasonable to expect cultural differences in 
media literacy to have an effect on the mechanisms of inoculation.

The third cultural-context variable we focused on is epistemic 
trust. The socio-epistemic model of belief in conspiracy theories states 
that epistemic mistrust is the fundamental driver of all conspiracy-
theory belief (Pierre, 2020). Once authorities and official institutions 
are not considered credible, the epistemic vacuum can lead people to 
engage in biased message processing and become vulnerable to 
believing misinformation that supports conspiracy-theory beliefs, 
especially in the current media and social-media ecosystems, which 
are populated with false news. As discussed, the United States and 
Finland are quite different with regard to trust in epistemic authorities 
(Center for an Informed Public, 2023), thus, we expect epistemic trust 
to influence the effects of inoculation treatments attempting to prevent 
conspiratorial influences.

Given that the effects of cultural-context variables—thinking 
styles (rational vs. experiential), media literacy, and epistemic trust—
have not been established in the context of inoculation research 
generally, as well as the differences in the United States vs. Finnish 

populations on these context variables as they relate to inoculation 
specifically, we pose the following research question:

RQ2: How do cultural-context variables—thinking styles, media 
literacy, and epistemic trust—affect mechanisms of resistance?

2 Materials and methods

2.1 Participants

A sample of 319 participants was recruited at two locations.1 
To estimate whether the sample size was adequate to test 
hypotheses in the study, we used G*Power (Faul et al., 2007) to 
determine the sample size necessary for MANCOVA and 
Schoemann et al.’s (2017) software to estimate power for indirect 
effects in serial mediations. For G*Power analysis, we  used a 
small/medium effect (f2  = 0.04), power set at 0.80, and 95% 
confidence interval. The results indicated that a sample size of 289 
was sufficient to detect significant effects. For the mediation 
analysis, we conducted power estimation for a mediation model 
with two serial mediators and assumed small/medium effects by 
setting standardized coefficients to 0.20. Note that setting 
standardized path coefficients to 0.20 is reasonable based on 
previous inoculation research (see Banas and Rains’, 2010, meta-
analysis). The results of the power analysis indicated that for 
power set at 0.80 and 95% confidence interval, a sample of 310 
participants was required. Based on these results, our sample size 
of 319 participants was adequate to detect significant effects.

The United States sample (n = 171) was obtained from a research 
participation pool at a large public university in the South-Central 
part of the United States. The Finnish sample (n = 148) came from a 
large university in the Central part of Finland. In the study, 57.7% of 
participants self-identified as females. The majority (56%) were 
Freshmen (32%) and Sophomores (24%). Consistent with the EU 
guidelines protecting research participants’ personal information, no 
direct identifiers were collected. To further protect participants’ 
identities, their age was measured in ranges (e.g., 18–19, 20–21). The 
majority of participants (66.8%) were regular college-age: 18–22 years 
of age, with an age range between 18 and 29 years of age.

2.2 Design and procedure

To test study predictions, a 2 inoculation (treatment vs. 
control) × 2 national culture (American vs. Finnish) independent 
groups design was employed. The data at both locations were 
collected in person. As with previous studies on inoculation (e.g., 
Banas and Miller, 2013), the data collection comprised three 
phases. In Phase 1, participants completed informed consent 

1 Given that traditional inoculation is a preemptive strategy (Bessarabova and 

Banas, 2024; cf. Compton, 2020), the data from those who endorsed the 9/11 

conspiracy theory at pretest (less than 10% of participants) were removed from 

the study.
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procedures and were asked to respond to measures of cultural 
differences: (1) thinking styles (rational and experiential), (2) 
epistemic trust, and (3) media literacy. Participants then reported 
their socio-demographic characteristics and responded to 
questionnaire items measuring their initial endorsement of the 
conspiracy that the United  States government perpetrated the 
attacks on 9/11. In Phase 2, which immediately followed Phase 1, 
participants were randomly assigned to one of the experimental 
conditions: inoculation treatment or control (see the description 
below). Next, participants answered motivational threat items, 
followed by the mode of information processing questions. In 
Phase 3, all participants were exposed to a counterattitudinal 
attack—a 30-min excerpt from the film Loose Change—explicitly 
making the case for the conspiracy that the United  States 
government orchestrated 9/11. After watching the film, 
participants’ responded to questions measuring their attitudes 
toward the conspiracy film. The study concluded with questions 
measuring the self-reported ease of comprehension. All 
participants were then thoroughly debriefed.

2.3 Inoculation materials

The experimental materials—the inoculation treatment and 
control message—came from Banas and Miller (2013). Consistent 
with previous research (Banas and Rains, 2010), the inoculation 
treatment comprised a forewarning and a refutational preemption. 
Forewarning was manipulated by alerting participants that they might 
come across a compelling conspiracy film causing them to rethink 
what they know about the 9/11 attacks on American soil. The 
inoculation treatment contained a series of arguments (i.e., 
refutations) systematically disputing the logic and facts of the 9/11 
conspiracy theory. Neither the forewarning nor the refutational 
preemption were part of the control condition. Instead, the control 
condition presented a page-long description of the history of sushi, 
containing identical wording from Banas and Miller (2013).

2.4 Instrumentation

All variables were transformed to help meet the assumptions of 
the general linear model (Fink, 2009). All indices were formed using 
a principal component analysis (PCA) with an unrotated 
one-component solution; as a result of this procedure, standardized 
regression component scores were saved for each participant (Afifi 
et al., 2004).2 Indices formed employing this commonly used approach 
have M = 0.00, SD = 1 with range ≈ −3 to +3; in this method, each 
index item is weighted based on its contribution to the principal 
component. The following formula was used to compute reliabilities: 
N/(N-1) × (E-1)/E, wherein N = the number of items and 
E = Eigenvalues for principal components (Serlin and Kaiser, 1976; 
Hampson et al., 1987). PCA reliabilities are reported throughout.

2 Employing principal axis factoring (PAF) to form indices does not change 

the study results: All correlations between the indices formed using PCA and 

PAF were above 0.95 with an average correlation being 0.99.

2.4.1 Thinking styles
The rational-experiential inventory was used to capture rational 

and experiential thinking styles (Pacini and Epstein, 1999). A separate 
index for each thinking style was created. The rational thinking style 
scale (e.g., “I enjoy thinking in abstract terms;” PCA reliability = 0.89) 
and intuitive thinking style scale (e.g., “I like to rely on my intuitive 
impressions;” PCA reliability = 0.91) each comprised 20 items. A 
9-point Likert-type scale was used, wherein 1 = strongly disagree and 
9 = strongly agree.

2.4.2 Epistemic trust
Participants were asked to what extent they trusted different 

segments of the society—religious, educational institutions, as well as 
interpersonal connections such as friends, family, and neighbors—to 
do the right thing, using Mmari et al.’s (2016) community trust scale. 
A 9-point Likert-type scale was used, wherein 1 = no trust at all and 
9 = a lot of trust. PCA reliability = 0.68.

2.4.3 Media literacy
Six items (e.g., “I think about … the purpose behind a message 

I see in the media; … who created a message I see in the media; … 
what the people who made a media message want me to believe; … 
what a media message did to get my attention;” Scull et al., 2010) were 
used to capture the extent to which participants think critically about 
media messages. A 9-item scale was used, wherein 1 = never and 
9 = always. PCA reliability = 0.83.

2.4.4 Motivational threat
We used Banas and Richards’ (2017) measure to capture 

motivational threat, assessed immediately after the inoculation 
induction. The scale comprised 4 Likert-type items (e.g., “I want to 
defend my current attitudes from attack”) measured on a 9-point 
Likert-type scale, wherein 1 = strongly disagree and 9 = strongly agree. 
PCA reliability = 0.80.

2.4.5 Initial attitudes and resistance
Burgoon et al.’s (1978) attitude measure (e.g., negative/positive, 

unfavorable/favorable, wrong/right) was used to capture participants’ 
initial attitudes toward the idea that the United States government 
participated in a conspiracy to perpetrate the attacks on 9/11 
(measured at Phase 1; PCA reliability = 0.88) and attitudes toward the 
position advocated in the conspiracy film (i.e., an excerpt from Loose 
Change arguing that 9/11 was an inside job, captured at Phase 3; PCA 
reliability = 0.93); the latter measure was used to ascertain resistance. 
A standard approach in inoculation research is to measure resistance 
by comparing attitudes—here, to conspiracy propaganda—of 
inoculated participants relative to control. If attitudes in the 
inoculation condition are less positive than in the control, resistance 
is inferred (Banas and Rains, 2010). To measure attitudes, a 1 to 9 scale 
was used. Consistent with previous studies on inoculation (e.g., Ivanov 
et al., 2009; Pfau et al., 2009, 2010), we covaried initial attitudes to 
be  able to better capture the unique influences of the 
inoculation treatment.

2.4.6 Issue involvement
Defined in terms of issue importance, involvement was measured 

with an abbreviated personal involvement inventory (Zaichkowsky, 
1985). A 5-item Likert-type scale was used (insignificant/significant, 
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unimportant/important, of no concern/of much concern, means 
nothing/means a lot, irrelevant/relevant, and does not/does matter to 
me; PCA reliability = 0.93), ranging from 1 to 9. In line with previous 
research (e.g., Ivanov et al., 2009; Pfau et al., 2009, 2010), we covaried 
issue involvement to better determine the unique effects of our 
inoculation strategy on resistance.

2.4.7 Message processing mode: analytic vs. 
intuitive

We used Novak and Hoffman’s (2009) measure to capture message 
processing mode. To measure the analytic mode of processing, an 
8-item subscale was used (e.g., “I reasoned things out carefully;” PCA 
reliability = 0.91); 10 items were used to assess the intuitive mode of 
processing (e.g., “I relied on my first impressions;” “I used my gut 
feelings;” PCA reliability = 0.93). A 9-point Likert-type scale, wherein 
1 = definitely false and 9 = definitely true, was employed to measure 
different modes of message processing.

2.4.8 Ease of comprehension
We asked study participants to self-report how easy it was to 

understand the study information (MFin = 6.29, SDFin = 1.80; MU.S. = 7.32, 
SDU.S. = 1.69), survey questions (MFin = 5.82, SDFin = 1.90; MU.S. = 7.15, 
SDU.S. = 1.79), and the video they watched (MFin = 6.95, SDFin = 1.67; 
MU.S. = 7.84, SDU.S. = 1.35). The means for comprehension across both 
samples were above the midpoint, although the United  States 
participants’ ratings were slightly higher, relative to Finns. Finns, 
however, are very proficient in English, given that 85% of the Finnish 
population learns English starting as early as primary school (Devlin, 
2020). Thus, their English proficiency was sufficient to participate in this 
research. Given the above descriptives, we formed a comprehension 
index and covaried its effects in the analyses that follow.

3 Results

For bivariate correlations between all variables in the study, see 
Table 1.

3.1 Analytic strategy

The cultural effects, RQ1–2, were examined in a multivariate 
analysis of covariance (MANCOVA), and the mechanisms of 
inoculation, H1–H4, were tested in PROCESS v.4 (Hayes, 2022).

3.2 Hypotheses tests and examination of 
research questions

3.2.1 RQs 1 and 2: the effects of national culture 
and context variables

In the MANCOVA, inoculation treatment and national 
culture were entered as independent variables; rational and 
experiential thinking styles, epistemic trust, media literacy, 
attitudes toward the idea that the United  States government 
participated in a conspiracy to perpetrate the attacks on 9/11 
measured at Phase 1 (i.e., initial attitudes), issue involvement 
measured at Phase 1, and ease of comprehension were entered as 
covariates; motivational threat, analytic message processing 
mode, intuitive message processing mode, and attitudes toward 
the position advocated in the conspiracy film (i.e., resistance) 
measured at Phase 3 were entered as dependent variables. The 
multivariate effect of inoculation treatment, Wilk’s Λ = 0.87, F(4, 
277) = 10.38, p < 0.001, ηp

2 = 0.13, was significant, and the 
multivariate effect of national culture, Wilk’s Λ = 0.97, F(4, 
277) = 2.30, p = 0.059, ηp

2 = 0.03, and the interaction between 
national culture and inoculation treatment, Wilk’s Λ = 0.98, F(4, 
277) = 1.22, p = 0.303, ηp

2 = 0.02, were not significant. The 
multivariate effects of covariates—rational thinking style, Wilk’s 
Λ = 0.87, F(4, 277) = 10.64, p < 0.001, ηp

2 = 0.13, experiential 
thinking style, Wilk’s Λ = 0.80, F(4, 277) = 17.58, p < 0.001, 
ηp

2 = 0.20, media literacy, Wilk’s Λ = 0.96, F(4, 277) = 2.71, 
p = 0.031, ηp

2 = 0.04, initial attitudes toward the notion that the 
United States government perpetrated 9/11, Wilk’s Λ = 0.92, F(4, 
277) = 6.36, p < 0.001, ηp

2 = 0.08, issue importance, Wilk’s Λ = 0.92, 
F(4, 277) = 5.72, p < 0.001, ηp

2 = 0.08, and ease of comprehension, 

TABLE 1 Bivariate correlations between all variables in the study.

1 2 3 4 5 6 7 8 9 10 11 12 13

1. National culture 1.00

2. Inoculation 0.05 1.00

3. Motivational threat 0.19** 0.20** 1.00

4. Analytic mode 0.30** 0.29** 0.41** 1.00

5. Intuitive mode 0.14* 0.04 0.17** 0.12* 1.00

6. Consp. film attitude −0.03 −0.21** −0.25** −0.22** 0.07 1.00

7. Rational trait −0.05 0.07 0.15** 0.35** −0.21** −0.16** 1.00

8. Experiential trait 0.16** 0.05 0.09 0.08 0.49** 0.01 −0.11* 1.00

9. Epistemic trust 0.05 0.10 0.24** 0.16** 0.16** −0.02 0.07 0.10 1.00

10. Media literacy 0.05 0.05 0.14* 0.32** 0.02 −0.07 0.25** 0.01 0.01 1.00

11. Initial attitudes −0.18** 0.02 −0.26** −0.16** −0.13* 0.26** −0.02 −0.15** −0.12* −0.04 1.00

12. Issue involvement 0.48** 0.04 0.38** 0.25** 0.23** −0.01 −0.07 0.19** 0.23** 0.09 −0.41** 1.00

13. Comprehension 0.39** 0.11* 0.37** 0.46** 0.07 −0.08 0.21** 0.10 0.19** 0.25** −0.14* 0.33** 1.00

*p < 0.05; **p < 0.01. Consp. film attitude stands for conspiracy film attitude (i.e., resistance). For national culture, Finnish sample = 1, the United States sample = 2.
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Wilk’s Λ = 0.93, F(4, 277) = 5.56, p < 0.001, ηp
2 = 0.07—were 

significant, whereas the effect of epistemic trust was not 
significant, Wilk’s Λ = 0.97, F(4, 277) = 2.00, p = 0.095, ηp

2 = 0.03.

The univariate effects are summarized in Table 2. In response to 
RQ1, asking whether national culture affects resistance, we  found 
limited influences of national culture on the mechanisms of 

TABLE 2 MANCOVA results.

Covariates/
independent 
variables

Dependent variables F p ηp
2

Rational trait Motivational threat 2.19 0.140 0.01

Analytic mode 28.14 <0.001 0.09

Intuitive mode 8.92 0.003 0.03

Consp. film attitude (resistance) 4.04 0.045 0.01

Experiential trait Motivational threat 0.03 0.854 0.00

Analytic mode 0.74 0.391 0.00

Intuitive mode 69.79 <0.001 0.20

Consp. film attitude (resistance) 0.10 0.755 0.00

Epistemic trust Motivational threat 3.64 0.057 0.01

Analytic mode 0.60 0.438 0.00

Intuitive mode 5.01 0.026 0.02

Consp. film attitude (resistance) 0.04 0.838 0.00

Media literacy Motivational threat 0.27 0.605 0.00

Analytic mode 10.87 0.001 0.04

Intuitive mode 0.33 0.567 0.00

Consp. film attitude (resistance) 0.10 0.748 0.00

Initial attitudes Motivational threat 4.71 0.031 0.02

Analytic mode 2.61 0.107 0.01

Intuitive mode 0.02 0.875 0.00

Consp. film attitude (resistance) 23.45 <0.001 0.08

Issue involvement Motivational threat 15.43 <0.001 0.05

Analytic mode 2.14 0.144 0.01

Intuitive mode 2.58 0.109 0.01

Consp. film attitude (resistance) 2.72 0.100 0.01

Comprehension Motivational threat 11.44 <0.001 0.04

Analytic mode 12.78 <0.001 0.04

Intuitive mode 0.22 0.637 0.00

Consp. film attitude (resistance) 0.01 0.937 0.00

National culture Motivational threat 0.78 0.378 0.00

Analytic mode 7.03 0.008 0.02

Intuitive mode 0.14 0.711 0.00

Consp. film attitude (resistance) 0.08 0.777 0.00

Inoculation Motivational threat 7.65 0.006 0.03

Analytic mode 29.21 <0.001 0.09

Intuitive mode 0.02 0.892 0.00

Consp. film attitude (resistance) 15.62 <0.001 0.05

National culture × Inoculation Motivational threat 0.09 0.762 0.00

Analytic mode 0.05 0.817 0.00

Intuitive mode 3.10 0.079 0.01

Consp. film attitude (resistance) 2.06 0.152 0.01

Consp. film attitude = Conspiracy film attitude; for all analyses, df = 1, 280.
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inoculation: Only analytic processing mode was affected by national 
culture. Specifically, United States participants (M = 0.29, SD = 0.97) 
were significantly more likely to use analytic mode of processing, F(1, 
289) = 7.03, p = 0.008, ηp

2 = 0.02, relative to Finnish participants 
(M = −0.29, SD = 0.95). For this effect, rational thinking style, media 
literacy, and ease of comprehension emerged as significant covariates. 
All other effects of national culture or its interaction with inoculation 
treatment were not significant. Thus, it appears that national culture 
only affected one mechanism of inoculation—analytic processing 
mode—and did not have an effect on either motivational threat, 
intuitive mode of processing, or resistance.

RQ2 inquired how cultural-context variables—thinking styles, 
media literacy, and epistemic trust—affect mechanisms of resistance. 
As evident from Table 2, rational thinking style covaried with analytic 
mode of processing, intuitive mode of processing, and attitudes 
toward conspiracy film measured at Phase 3 (i.e., resistance). The 
experiential thinking style covaried only with intuitive mode of 
processing. Finally, media literacy covaried with analytic mode of 
processing. The fact that different thinking styles and media literacy 
covaried with the two modes of thinking—analytic and intuitive—is 
not surprising: Given the nature of questions measuring these 
constructs, they are bound to covary. Thus, with the exception of 
rational thinking style, neither of the cultural-context measures had 
significant influences on the core mechanisms of inoculation: 
motivational threat and resistance.

3.2.2 Hypotheses 1–4: mechanisms of 
inoculation

To examine mechanisms of inoculation, we  conducted a 
mediation analysis in PROCESS v.4 (Hayes, 2022, Model 81). In 
the mediation model, inoculation treatment was entered as the 
independent variable; motivational threat as a mediator, followed 
by analytic mode of message processing and intuitive mode of 
message processing as two subsequent parallel mediators; to 

ascertain resistance, positive attitudes toward the position 
advocated in the film were entered as the dependent variable. 
We used national culture, initial attitudes, and issue involvement 
as covariates. We  did not enter cultural-context variables as 
covariates into the mediation model. Several factors influenced 
this decision. PROCESS does not allow entering custom covariates 
for each consequent (i.e., mediators and the dependent variable) 
in the model. Thus, if we were to enter cultural-context variables 
into the mediation analysis, the same set of covariates would 
be used in each regression performed for each consequent. Given 
that, based on the MANCOVA results, the significant influences 
of cultural-context variables were found mostly for the mode of 
processing variables, using cultural-context variables as covariates 
across the board did not seem reasonable. As evident from the 
bivariate correlations between all variables in the study (see 
Table 1), a small yet significant correlation between inoculation 
and ease of comprehension was found, indicating that the control 
message was slightly easier to understand, relative to the 
inoculation message. Thus, in addition to national culture, initial 
attitudes, and issue involvement, we covaried the effects of ease of 
comprehension in our mediation analysis. The summary of 
mediation results is presented in Table  3; for graphic 
representation, see Figure 1.

Consistent with H1, we found inoculation had a significant 
direct effect on resistance. As hypothesized in H2a, inoculation 
increased motivational threat, and, in support of H2b, motivational 
threat increased analytic mode of thinking. However, the effect 
between motivational threat and intuitive thinking mode was not 
significant, contrary to H2c. Finally, consistent with H3, analytic 
thinking mode increased resistance, whereas intuitive thinking 
mode was positively associated with the positive attitudes toward 
the conspiracy film. In the model, a significant mediation (indirect 
effect = −0.06, BootSE = 0.03, BootCI [−0.13, −0.01]; direct 
effect = −0.32, BootSE = 0.11, BootCI [−0.55, −0.10]) was found 

TABLE 3 Mediation model 81 results with unstandardized coefficients.

Consequent

M1 (Motivational 
Threat)

M2 (Analytic Mode) M3 (Intuitive Mode) Y (Consp. Film Att., i.e., 
Resistance)

Antecedent Coeff. SE p Coeff. SE p Coeff. SE p Coeff. SE p

X (Inoculation) 0.30 0.10 0.004 0.44 0.10 <0.001 0.02 0.12 0.840 −0.32 0.11 0.006

M1 (Motivational Threat) – – – 0.23 0.05 <0.001 0.08 0.06 0.214 −0.21 0.06 0.001

M2 (Analytic Mode) – – – – – – – – – −0.12 0.07 0.062

M3 (Intuitive Mode) – – – – – – – – – 0.12 0.06 0.031

C1 (National Culture) −0.16 0.12 0.179 0.22 0.11 0.056 0.15 0.13 0.270 −0.06 0.13 0.641

C2 (Initial Attitudes) −0.14 0.06 0.020 −0.06 0.06 0.260 −0.04 0.07 0.602 0.29 0.07 < 0.001

C3 (Issue Involvement) 0.27 0.06 <0.001 0.02 0.06 0.729 0.17 0.07 0.019 0.19 0.07 0.007

C4 (Comprehension) 0.27 0.06 <0.001 0.26 0.05 <0.001 −0.06 0.06 0.327 0.06 0.06 0.368

Constant 0.11 0.20 0.594 −0.56 0.19 0.003 −0.22 0.22 0.321 0.24 0.22 0.271

R2 = 0.24,

F(5, 291) = 18.87,

p < 0.001

R2 = 0.32,

F(6, 290) = 23.13,

p < 0.001

R2 = 0.06,

F(6, 290) = 3.30,

p = 0.004

R2 = 0.18,

F(8, 288) = 7.95,

p < 0.001

Conspir. Film Att. = Conspiracy Film Attitudes (i.e., resistance); Comprehension = Ease of Comprehension.
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for the relationship between inoculation and resistance via 
motivational threat. Another significant indirect effect emerged 
for the relationship between inoculation and analytic thinking 
mode via motivational threat (indirect effect = 0.07, BootSE = 0.03, 
BootCI [0.02, 0.15]; direct effect = 0.41, BootSE = 0.10, BootCI 
[0.22, 0.61]), indicating that the inoculation treatment increased 
motivational threat, which subsequently increased analytic mode 
of processing.3 All other indirect effects were not significant.4

3 Given that PROCESS only estimates the indirect effect for the mediation 

between the independent variable (here, inoculation treatment) and the 

dependent variable (here, attitudes toward conspiracy film; i.e., resistance), 

other viable indirect effects were not examined. To estimate the indirect effect 

for the mediation between inoculation treatment and the analytic mode of 

processing through motivational threat, Model 4 was used (see Table 4 for 

details).

4 We conducted exploratory analyses to ascertain whether national culture 

interacted with the antecedents in the model. The results of the analyses (Model 

92) indicated that there were no significant main effects or interactions between 

national culture and any antecedent in the model.

4 Discussion

Conspiracy theories and misinformation continue to pose a 
serious threat to societies across the world, and our study 
contributes to a growing literature on how inoculation theory can 
be effectively applied to help prevent their spread. In our study, a 
brief inoculation treatment in the form of a one-page essay 
induced resistance to a 30-min clip from a conspiracy theory 
propaganda film, and the effects were cross-culturally validated, as 
the process was identical for both American and Finnish 
participants. Our results are consistent with Ivanov et al.’s (2012) 
findings of inoculation’s effectiveness comparing the United States 
participants to Asian-American and East-Asian participants as 
well as the cross-cultural validation of Roozenbeek et al.’s (2020) 
Bad News videogame, whose inoculation intervention emerged as 
an effective inhibitor of misinformation credibility in samples from 
Sweden, Germany, Greece, and Poland. Although the Bad News 
intervention is quite different from the conventional message used 
in the present study, both that study and this one used 
European samples.

One of the main foci of this study was to examine how 
motivational threat affects the process of inducing resistance to 

FIGURE 1

Mediation model 81 with unstandardized coefficients. †p  =  0.031 (one-tailed); *p  <  0.05 (two-tailed); **p  <  0.01 (two-tailed); ***p  <  0.001 (two-tailed). 
Dashed lines represent nonsignificant relationships. The solution involves initial attitudes toward conspiracy, issue involvement, and ease of 
comprehension used as covariates.

TABLE 4 Mediation model 4 with unstandardized coefficients to estimate the indirect effect for inoculation➔motivational threat➔analytic mode 
relationship.

Consequent

M1 (Motivational Threat) M2 (Analytic Mode)

Antecedent Coeff. SE p Coeff. SE p

X (Inoculation) 0.32 0.10 0.002 0.41 0.10 <0.001

M1 (Motivational Threat) – – – 0.23 0.05 <0.001

C1 (National Culture) −0.16 0.12 0.196 0.23 0.11 0.050

C2 (Initial Attitudes) −0.15 0.06 0.014 −0.05 0.06 0.343

C3 (Issue Involvement) 0.27 0.06 <0.001 0.00 0.06 0.961

C4 (Ease of Comprehension) 0.27 0.06 <0.001 0.29 0.05 <0.001

Constant 0.08 0.20 0.677 −0.56 0.19 0.003

R2 = 0.25,

F (5, 298) = 20.02, p < 0.001

R2 = 0.32,

F (6, 297) = 23.45, p < 0.001
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conspiracy-theory misinformation. Although there has been prior 
empirical support for motivational threat as a key mechanism of the 
inoculation process (Banas and Richards, 2017; Richards and Banas, 
2018; Ivanov et al., 2020), a recent study about inoculating against 
anti-vaccination conspiracy theory misinformation (Banas et  al., 
2023) found mixed results for motivational threat as a mediator. Our 
study provides support for motivational threat as a central mechanism 
of inoculation effects since motivational threat was a significant 
mediator of the relationship between inoculation and resistance as 
well as inoculation and analytic message processing.

The focus on message processing states, and how they are 
activated by motivational threat, is understudied in inoculation 
research. This is unfortunate because analytic thinking has been 
shown to be negatively related, and intuitive thinking has been 
shown to be positively related, to conspiracy-theory endorsement 
(e.g., Swami et al., 2014). As such, examining the role of message 
processing states has the potential to inform the process of 
inoculating against conspiracy-theory endorsement. Our study 
found that motivational threat increased analytic message 
processing states but was not related to intuitive processing states; 
however, regardless of inoculation condition, intuitive processing 
states were positively related to the endorsement of conspiracy-
theory propaganda. Future scholarship should continue to examine 
the ways in which inoculation interventions can activate analytic 
message processing states to combat conspiracy-
theory endorsement.

Related to the discussion of message processing states, we also 
would like to acknowledge that analytic and intuitive modes of 
processing in our study were positively correlated. When building 
the rationale for the relationships between motivational threat and 
message processing modes, we hypothesized these relationships 
based on dual processing theories, wherein analytic mode and 
intuitive mode are qualitatively different and should be negatively 
correlated. Given the positive correlations, our results do not 
appear to support dual processing models, and instead seem to 
better align with theorizing from Kruglanski and Thompson’s 
(1999) unimodal and Reyna and Brainerd’s (1995, 2011) fuzzy-trace 
theory, both of which predict and empirically demonstrate that 
analytic and intuitive modes of processing can occur simultaneously 
(e.g., Kruglanski and Thompson, 1999; Furlan et al., 2016). We also 
found that, contrary to the hypothesized relationship, motivational 
threat was positively correlated with intuitive processing (although 
in the mediation model the coefficient between motivational threat 
and intuitive mode was not significant). We conceptualized the 
relationship between motivational threat and analytic mode as 
positive and the relationship between motivational threat and 
intuitive mode as negative. However, there is evidence in 
inoculation research to suggest that inoculation can have heuristic 
value, producing intuitive thinking: Banas and Miller (2013), for 
instance, hypothesized and found that “… inoculation can function 
heuristically as well as through systematic message processing” 
(p. 189). Thus, consistent with Banas and Miller’s (2013) findings, 
our correlational results indicate that motivational threat can be 
associated with both analytic and intuitive (i.e., heuristic) modes 
of thinking.

The examination of cultural influences revealed that national 
culture had a limited effect on mechanisms of resistance. We only 
found that United States participants processed the inoculation 

message more deliberately using analytic thinking, relative to 
Finns. This finding is not surprising, given that the 9/11 Truth 
conspiracy theory should be personally relevant and resonate more 
with American participants. When proposing to examine cultural-
context variables, we  reasoned that using national culture as a 
predictor would be too broad to fully account for differences across 
cultural groups (Poortinga and van de Vijver, 1987; Bond and van 
de Vijver, 2010; van de Vijver and Leung, 2021). However, similar 
to the effects found for national culture, the results regarding 
context variables—thinking styles, media literacy, and epistemic 
trust—likewise revealed limited influences on resistance. For the 
most part, the significant relationships for cultural-context 
variables were only related to the thinking modes of message 
processing. It makes sense that predispositions toward a particular 
thinking style, being able to understand the source, intent, and 
meaning behind media messages (i.e., media literacy), and the 
mode with which messages were processed would have influences 
on one another. Yet, these were the only significant influences, as 
cultural-context variables did not affect motivational threat, and 
only rational thinking style was a significant covariate 
for resistance.

One possible explanation for why we did not find significant effects 
of media literacy is that we did not have much variance in this variable 
because those endorsing the 9/11 Truth conspiracy theory were excluded 
from the analyses. As a prebunking (not a debunking) technique 
(Bessarabova and Banas, 2024; cf. Compton, 2020), inoculation should 
be more effective in defense of pro-attitudinal positions. Our inoculation 
message would have been counterattitudinal for study participants 
already endorsing the 9/11 conspiracy theory. Previous research 
indicates that media literacy is negatively related to conspiratorial beliefs 
(see Jeong et al.’s, 2012, meta-analysis), which is why, after conspiracy 
theorists were removed from the study, we only found limited influences 
of media literacy on the mechanisms of inoculation.

Considering why we did not find cross-cultural differences in 
epistemic trust in our study, these results are possibly an artifact of the 
measure we used. We asked participants to indicate how much they 
trusted religious and educational institutions, as well as interpersonal 
connections such as friends, family, and neighbors, to do the right 
thing. This measure focused heavily on interpersonal connections, 
and it looks like Americans and Finns are more alike rather than 
different with regard to their trust in interpersonal connections. 
Regarding conspiracy theories like 9/11 Truth, mistrust in epistemic 
authorities like government and governmental agencies that 
investigated what happened in the aftermath of 9/11 would have been 
more relevant to examine. Future research should focus on trust in 
these epistemic authorities rather than interpersonal trust in the 
context of conspiratorial ideation prevention.

We used a conspiracy prevalent in the United States, and although 
it was of a lesser relevance for Finnish participants, our results indicated 
that they found the influence of conspiracy propaganda compelling 
unless they were in the inoculation condition. The influences of 
conspiracy theories like these are becoming a global threat. Some 
conspiratorial propaganda has been disseminated across the world (e.g., 
the anti-vaccination conspiracy film Vaxxed), with long-lasting and 
resilient deleterious effects. Loose Change is an example of a domestic 
conspiratorial influence that has potential to do damage to audiences 
abroad by undermining trust in institutions and official narratives. 
Foreign propaganda can likewise be imported into the United States, 
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posing a significant societal concern with implications for national 
security (Global Engagement Center, 2020). Understanding what 
makes foreign conspiracy propaganda persuasive and developing efforts 
to prevent its influence is an important direction for future research.

Our study used a rather rudimentary method of a counter-
propaganda induction. Future investigations should build on a fruitful 
line of research exploring various different methods of bias mitigation 
(e.g., Bessarabova et al., 2016; Lee et al., 2016, 2021; Dunbar et al., 2017) 
and misinformation prevention (e.g., Roozenbeek and van der Linden, 
2019; Lees et  al., 2023), creating alternative mediated inoculation 
inductions. Given the benefits of active participation in the inoculation 
process (Banas and Bessarabova, 2009), exploring the means to facilitate 
more active engagement in resistance through gamification might 
be  beneficial to misinformation-mitigation efforts. Furthermore, as 
research on boosters of inoculation has demonstrated (e.g., Parker et al., 
2022), repeated engagement with inoculation material is key to sustained 
resistance. Videogaming provides a natural avenue for repeated exposure 
(Dunbar et al., 2014) and therefore presents an opportunity to offer 
inoculation boosters in a nonobvious and engaging manner.

4.1 Limitations

As with all research studies, there are limitations to the present 
experiment. We acknowledge that we used college samples to test 
our study predictions, and the use of college students in socio-
scientific research is often seen as a limitation. However, in cross-
cultural research, in particular, the use of college populations can 
offer important advantages. As van de Vijver and Leung (2021) 
note, dissimilarity in cross-cultural groups is one of the main 
problems with cultural research because dissimilarity can result in 
confounds—demographic differences in age, education level, rural 
versus urban residence, occupation—invalidating study results. 
Using student samples makes cultural comparison groups more 
comparable because college students tend to be more similar in 
terms of various demographics, and, based on van de Vijver and 
Leung (2021), minimizing the differences in demographic 
characteristics can “greatly reduce the number of alternative 
explanations” (p. 31).

Furthermore, the research comparing the findings from college 
samples to other sample types suggests that the purported 
differences in sampling may be  exaggerated. For instance, 
Druckman and Kam (2009) found that on various characteristics—
such as ideological differences, partisan beliefs, media use, the role 
of religion, government, and immigration, views on sexual 
orientation, perceptions of social trust, engagement in politics and 
political discussions—students and non-students were more 
similar than different. A similar conclusion is echoed by Mullinix 
et al. (2015) who compared political beliefs across student samples, 
online panels, and probability sampling, revealing “substantively 
...similar results” (p. 116). Thus, it appears that employing student 
samples could be advantageous to cross-cultural research, and the 
results obtained from such samples could be  generalizable to 
other populations.

Another limitation of the current study is that only a single 
conspiracy theory and a single inoculation treatment message were 
examined. Although this provides more experimental control, it also 
invites critiques regarding generalizability. We  encourage future 

research investigations to examine a variety of inoculation messages 
as well as other conspiracy theory misinformation with different 
cultural samples. It is instructive to note that the purpose of data is 
not to make generalizations but to test them (Mook, 1983). The 
reality is that every dataset is limited, but although “data are always 
finite, theory is not constrained in the same way” (Levine, 2011, p. 33).

5 Conclusion

The spread of conspiracy theories and misinformation is on the rise, 
highlighting the need for communication strategies to prevent their 
proliferation. In this study, an inoculation strategy was successful at 
inducing resistance to a compelling video from conspiracy propaganda. 
Our results indicate that inoculation treatment was equally effective for 
both American and Finnish participants, providing a cross-cultural 
validation of inoculation effects in combating conspiracy propaganda. 
These results validate a new measure of motivational threat in a cross-
cultural context. We found that motivational threat increased analytic 
message processing mode but was not related to intuitive processing 
mode; and regardless of inoculation condition, intuitive processing  
mode was positively associated with the endorsement of conspiracy 
propaganda. Although two significant indirect effects have  
emerged—inoculation ➔ motivational threat ➔ resistance and 
inoculation ➔ motivational threat ➔ analytic mode of thinking—these 
results indicate that that the influence of inoculation on conspiracy 
attitudes is largely a direct effect, with an indirect effect through 
motivation threat only, as these data did not reveal significant mediation 
through either analytic or intuitive thinking for the relationship between 
inoculation and resistance. Finally, examining cultural influences resulted 
in limited effects of national culture on mechanisms of resistance, 
demonstrating that United States participants processed the inoculation 
message more deliberately using analytic thinking, relative to Finns.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the University of 
Oklahoma Institutional Review Board. The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

EB: Conceptualization, Investigation, Formal analysis, Writing – 
original draft, Writing – review & editing. JAB: Conceptualization, 
Writing – original draft, Writing – review & editing. HR: Investigation, 
Writing – review & editing. NT: Formal analysis, Writing – review & 
editing. VL-a: Resources, Writing – review & editing. KT: Writing – 
review & editing.

https://doi.org/10.3389/fpsyg.2024.1416722
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Bessarabova et al. 10.3389/fpsyg.2024.1416722

Frontiers in Psychology 12 frontiersin.org

Funding

The author(s) declare that financial support was received 
for the research, authorship, and/or publication of this 
article. Funding support for HR was provided by “#Agents-Young 
People’s Agency in Social Media” funded by the Research Council 
of Finland, project #320373 (University of Jyväskylä PI:  
VL-a).

Acknowledgments

EB wishes to express her gratitude to VL-a for providing funds for 
her to travel to Finland to collaborate on this project.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
Aarnio, K., and Lindeman, M. (2005). Paranormal beliefs, education, and thinking 

styles. Personal. Individ. Differ. 39, 1227–1236. doi: 10.1016/j.paid.2005.04.009

Adam-Troian, J., Caroti, D., Arciszewski, T., and Ståhl, T. (2019). Unfounded beliefs 
among teachers: the interactive role of rationality priming and cognitive ability. Appl. 
Cogn. Psychol. 33, 720–727. doi: 10.1002/acp.3547

Afifi, A. A., Clark, V., and May, S. (2004). Computer-aided multivariate analysis. 
London: Chapman and Hall.

Banas, J. A., and Bessarabova, E. (2009). The influence of counterarguing on the 
inoculation process [paper presentation]. National Communication Association 95th 
annual convention, Chicago, IL, United States.

Banas, J. A., and Bessarabova, E. (2023). “Employing inoculation theory to mitigate 
conspiratorial beliefs” in The social science of QAnon: Understanding a new social and 
political phenomenon. ed. M. Miller (Cambridge, England: Cambridge 
University Press).

Banas, J. A., Bessarabova, E., Penkauskas, M., and Talbert, N. (2023). Inoculating 
against anti-vaccination conspiracies. Health Commun. 1, 1–9. doi: 
10.1080/10410236.2023.2235733

Banas, J. A., and Miller, G. (2013). Inducing resistance to conspiracy theory 
propaganda: testing inoculation and meta-inoculation strategies. Hum. Commun. Res. 
39, 184–207. doi: 10.1111/hcre.12000

Banas, J. A., and Rains, S. A. (2010). A meta-analysis of research on inoculation 
theory. Commun. Monogr. 77, 281–311. doi: 10.1080/03637751003758193

Banas, J. A., and Richards, A. (2017). Apprehension or motivation to defend 
attitudes? Exploring the underlying threat mechanism in inoculation-induced 
resistance to persuasion. Commun. Monogr. 84, 164–178. doi: 
10.1080/03637751.2017.1307999

Bessarabova, E., and Banas, J. A. (2024). Uncertainty and inoculation: instilling 
resistance to anti-vaccination conspiracy propaganda. Commun. Q. 1, 1–18. doi: 
10.1080/01463373.2024.2368124

Bessarabova, E., Piercy, C., King, S., Vincent, C., Dunbar, N. E., Burgoon, J. K., et al. 
(2016). Mitigating bias blind spot via a serious video game. Comput. Hum. Behav. 62, 
452–466. doi: 10.1016/j.chb.2016.03.089

Bond, L., and van de Vijver, F. J. R. (2010). “Making scientific sense of cultural 
differences in psychological outcomes: Unpackaging the magnum mysterium” in Cross-
cultural research methods in psychology. eds. D. Matsumoto and F. J. van de Vijver 
(Cambridge, England: Cambridge University Press), 75–100.

Brenan, M. (2022). Americans’ trust in media remains near record low. Gallup. 
Available at: https://news.gallup.com/poll/403166/americans-trust-media-remains-
near-record-low.aspx.

Burgoon, M., Cohen, M., Miller, M. D., and Montgomery, C. L. (1978). An empirical 
test of a model of resistance to persuasion. Hum. Commun. Res. 5, 27–39. doi: 10.1111/
j.1468-2958.1978.tb00620.x

Center for an Informed Public. (2023). What we can learn from Finland. Available at: 
https://www.cip.uw.edu/2023/03/01/finland-media-literacy/.

Compton, J. (2013). “Inoculation theory” in The sage handbook of persuasion: 
Developments in theory and practice. eds. J. P. Dillard and L. J. Shen. 2nd ed (Newcastle 
Upon Tyne: Sage), 220–237.

Compton, J. (2020). Prophylactic versus therapeutic inoculation treatments for 
resistance to influence. Commun. Theory 30, 330–343. doi: 10.1093/ct/qtz004

Cook, J. (2020). Cranky uncle vs. climate change: How to understand and respond to 
climate science deniers. New York: Citadel Press.

Cook, J., Lewandowsky, S., and Ecker, U. K. (2017). Neutralizing misinformation 
through inoculation: exposing misleading argumentation techniques reduces their 
influence. PLoS One 12:e0175799. doi: 10.1371/journal.pone.0175799

Craft, S., Ashley, S., and Maksl, A. (2017). News media literacy and conspiracy theory 
endorsement. Communication and the Public, 2, 388–401. doi: 
10.1177/2057047317725539

Deer, B. (2020). The doctor who fooled the world: Andrew Wakefield’s war on vaccines. 
Scripta Theologica,

Devlin, K. (2020). Most European students learn English in school. Pew Research 
Center. Available at: https://www.pewresearch.org/short-reads/2020/04/09/most-
european-students-learn-english-in-school/.

Douglas, K. M., and Sutton, R. M. (2008). The hidden impact of conspiracy theories: 
perceived and actual influence of theories surrounding the death of Princess Diana. J. 
Soc. Psychol. 148, 210–222. doi: 10.3200/SOCP.148.2.210-222

Druckman, J. N., and Kam, C. D. (2009). Students as experimental participants: a 
defense of the “narrow data base”. SSRN Electron. J. 1:843. doi: 10.2139/ssrn.1498843

Dunbar, N., Jensen, M., Miller, C., Bessarabova, E., Lee, Y. H., Wilson, S., et al. 
(2017). Mitigation of cognitive bias with a serious game: two experiments testing 
feedback timing and source. Int. J. Game Based Learn. 7, 86–100. doi: 10.4018/
IJGBL.2017100105

Dunbar, N. E., Miller, C. H., Adame, B. J., Elizondo, J., Wilson, S. N., Lane, B. L., et al. 
(2014). Implicit and explicit training in the mitigation of cognitive bias through the use 
of a serious game. Comput. Hum. Behav. 37, 307–318. doi: 10.1016/j.chb.2014.04.053

Epstein, S. (1994). An integration of the cognitive and psychodynamic unconscious. 
Am. Psychol. 49, 709–724. doi: 10.1037/0003-066X.49.8.709

Faul, F., Erdfelder, E., Lang, A.-G., and Buchner, A. (2007). G*power 3: a flexible 
statistical power analysis program for the social, behavioral, and biomedical sciences. 
Behav. Res. Methods 39, 175–191. doi: 10.3758/BF03193146

Fink, E. L. (2009). The FAQS on data transformation. Commun. Monogr. 76, 379–397. 
doi: 10.1080/03637750903310352

Frederick, S. (2005). Cognitive reflection and decision making. J. Econ. Perspect. 19, 
25–42. doi: 10.1257/089533005775196732

Furlan, S., Agnoli, F., and Reyna, V. F. (2016). Intuition and analytic processes in 
probabilistic reasoning: the role of time pressure. Learn. Individ. Differ. 45, 1–10. doi: 
10.1016/j.lindif.2015.11.006

Gervais, W. M., and Norenzayan, A. (2012). Analytic thinking promotes religious 
disbelief. Science 336, 493–496. doi: 10.1126/science.1215647

Global Engagement Center. (2020). Pillars of Russia’s disinformation and propaganda 
ecosystem. U.S. Department of State. Available at: https://www.state.gov/russias-pillars-
of-disinformation-and-propaganda-report.

Gross, J. (2023). How Finland is teaching a generation to spot misinformation. The 
New York Times. Available at: https://www.nytimes.com/2023/01/10/world/europe/
finland-misinformation-classes.html.

Hampson, S. E., Goldberg, L. R., and John, O. P. (1987). Category-breadth and social-
desirability values for 573 personality terms. Eur. J. Personal. 1, 241–258. doi: 10.1002/
per.2410010405

Hayes, A. F. (2022). Introduction to mediation, moderation, and conditional process 
analysis: A regression based approach. 3rd Edn. New York: Guilford Press.

Hofstede, G. (1984). Culture’s consequences: International differences in work-related 
values. Newcastle Upon Tyne: Sage.

https://doi.org/10.3389/fpsyg.2024.1416722
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.paid.2005.04.009
https://doi.org/10.1002/acp.3547
https://doi.org/10.1080/10410236.2023.2235733
https://doi.org/10.1111/hcre.12000
https://doi.org/10.1080/03637751003758193
https://doi.org/10.1080/03637751.2017.1307999
https://doi.org/10.1080/01463373.2024.2368124
https://doi.org/10.1016/j.chb.2016.03.089
https://news.gallup.com/poll/403166/americans-trust-media-remains-near-record-low.aspx
https://news.gallup.com/poll/403166/americans-trust-media-remains-near-record-low.aspx
https://doi.org/10.1111/j.1468-2958.1978.tb00620.x
https://doi.org/10.1111/j.1468-2958.1978.tb00620.x
https://www.cip.uw.edu/2023/03/01/finland-media-literacy/
https://doi.org/10.1093/ct/qtz004
https://doi.org/10.1371/journal.pone.0175799
https://doi.org/10.1177/2057047317725539
https://www.pewresearch.org/short-reads/2020/04/09/most-european-students-learn-english-in-school/
https://www.pewresearch.org/short-reads/2020/04/09/most-european-students-learn-english-in-school/
https://doi.org/10.3200/SOCP.148.2.210-222
https://doi.org/10.2139/ssrn.1498843
https://doi.org/10.4018/IJGBL.2017100105
https://doi.org/10.4018/IJGBL.2017100105
https://doi.org/10.1016/j.chb.2014.04.053
https://doi.org/10.1037/0003-066X.49.8.709
https://doi.org/10.3758/BF03193146
https://doi.org/10.1080/03637750903310352
https://doi.org/10.1257/089533005775196732
https://doi.org/10.1016/j.lindif.2015.11.006
https://doi.org/10.1126/science.1215647
https://www.state.gov/russias-pillars-of-disinformation-and-propaganda-report
https://www.state.gov/russias-pillars-of-disinformation-and-propaganda-report
https://www.nytimes.com/2023/01/10/world/europe/finland-misinformation-classes.html
https://www.nytimes.com/2023/01/10/world/europe/finland-misinformation-classes.html
https://doi.org/10.1002/per.2410010405
https://doi.org/10.1002/per.2410010405


Bessarabova et al. 10.3389/fpsyg.2024.1416722

Frontiers in Psychology 13 frontiersin.org

Ivanov, B., Hester, E. B., Martin, J. C., Silberman, W., Slone, A. R., Goatley-Soan, S., 
et al. (2020). Persistence of emotion in the process of inoculation: experiencing post-
attack threat, fear, anger, happiness, sadness, and surprise. Commun. Q. 68, 560–582. 
doi: 10.1080/01463373.2020.1850492

Ivanov, B., Parker, K. A., Miller, C. H., and Pfau, M. (2012). Culture as a moderator of 
inoculation success: the effectiveness of a mainstream inoculation message on a 
subculture population. Glob. Stud. J. 4, 1–22. doi: 10.18848/1835-4432/CGP/
v04i03/40679

Ivanov, B., Pfau, M., and Parker, K. A. (2009). The attitude base as a moderator of the 
effectiveness of inoculation strategy. Commun. Monogr. 76, 47–72. doi: 
10.1080/03637750802682471

Jeong, S. H., Cho, H., and Hwang, Y. (2012). Media literacy interventions: a meta-
analytic review. J. Commun. 62, 454–472. doi: 10.1111/j.1460-2466.2012.01643.x

Kata, A. (2010). A postmodern Pandora's box: anti-vaccination misinformation on 
the internet. Vaccine 28, 1709–1716. doi: 10.1016/j.vaccine.2009.12.022

Kruglanski, A. W., and Thompson, E. P. (1999). Persuasion by a single route: a view 
from the unimodel. Psychol. Inq. 10, 83–109. doi: 10.1207/S15327965PL100201

Lee, Y., Dunbar, N., Miller, C. H., Bessarabova, E., Jensen, M., Wilson, S. N., et al. 
(2021). “Mitigating bias and improving professional decision making through digital 
game play” in Persuasive gaming in context. eds. T. De la Hera, J. Jansz, J. Raessens and 
B. Schouten (Amsterdam, Netherlands: Amsterdam University Press), 239–258.

Lee, Y.-H., Dunbar, N., Miller, C., Lane, B., Jensen, M., Bessarabova, E., et al. (2016). 
Training anchoring and representativeness bias mitigation through a digital game. 
Simul. Gaming 47, 751–779. doi: 10.1177/1046878116662955

Lees, J., Banas, J. A., Linvill, D., Meirick, P. C., Warren, P., and Druckman, J. (2023). 
The spot the troll quiz game increases accuracy in discerning between real and 
inauthentic social media accounts. PNAS Nexus 2:pgad094. doi: 10.1093/pnasnexus/
pgad094

Lessenski, M. (2022). How it started, how it is going: Media literacy index 2022 [policy 
brief]. Open Society Institute: Sofia. Available at: https://osis.bg/wp-content/
uploads/2022/10/HowItStarted_MediaLiteracyIndex2022_ENG_.pdf.

Levine, T. R. (2011). “Quantitative social science methods of inquiry” in The sage 
handbook of interpersonal communication. eds. M. L. Knapp and J. A. Daly. 4th ed 
(Newcastle upon Tyne: Sage), 25–54.

Lindeman, M. (2011). Biases in intuitive reasoning and belief in complementary 
and alternative medicine. Psychol. Health 26, 371–382. doi: 
10.1080/08870440903440707

Lobato, E., Mendoza, J., Sims, V., and Chin, M. (2014). Examining the relationship 
between conspiracy theories, paranormal beliefs, and pseudoscience acceptance 
among a university population. Appl. Cogn. Psychol. 28, 617–625. doi: 10.1002/
acp.3042

Loomba, S., de Figueiredo, A., Piatek, S. J., de Graaf, K., and Larson, H. J. (2021). 
Measuring the impact of COVID-19 vaccine misinformation on vaccination intent in 
the UK and USA. Nat. Hum. Behav. 5, 337–348. doi: 10.1038/s41562-021-01056-1

Ma, H., Miller, C., and Wong, N. (2021). Don’t let the tornado get you! The effects of 
agency assignment and self-construal on responses to tornado preparedness messages. 
Health Commun. 36, 703–713. doi: 10.1080/10410236.2020.1712038

Machette, A. T., and Cionea, I. A. (2022). What predicts relational satisfaction in 
intercultural relationships? A culture and relational models perspective. J. Intercult. 
Commun. Res. 51, 400–416. doi: 10.1080/17475759.2021.2020880

Mackintosh, E. (2019). Finland is winning the war on fake news. What it’s learned may 
be  crucial to Western democracy. CNN. Available at: https://edition.cnn.com/
interactive/2019/05/europe/finland-fake-news-intl/.

Majima, Y., Walker, A. C., Turpin, M. H., and Fugelsang, J. A. (2022). Culture as a 
moderator of epistemically suspect beliefs. Front. Psychol. 13:580. doi: 10.3389/
fpsyg.2022.745580

Ma-Kellams, C., and Blascovich, J. (2012). Inferring the emotions of friends versus 
strangers: the role of culture and self-construal. Personal. Soc. Psychol. Bull. 38, 933–945. 
doi: 10.1177/0146167212440291

Markus, H. R., and Kitayama, S. (1991). Culture and the self: implications for 
cognition, emotion, and motivation. Psychol. Rev. 98, 224–253. doi: 
10.1037/0033-295X.98.2.224

Martens, H., and Hobbs, R. (2015). How media literacy supports civic engagement in 
a digital age. Atl. J. Commun. 23, 120–137. doi: 10.1080/15456870.2014.961636

McGuire, W. J. (1961). The effectiveness of supportive and refutational defenses in 
immunizing and restoring beliefs against persuasion. Sociometry 24, 184–197. doi: 
10.2307/2786067

Mmari, K., Marshall, B., Lantos, H., and Blum, R. W. (2016). Who adolescents trust 
may impact their health: findings from Baltimore. J. Urban Health 93, 468–478. doi: 
10.1007/s11524-016-0038-9

Moilanen, P., Hautala, M., and Saari, D. (2023). The disinformation landscape in 
Finland. Available at: https://www.disinfo.eu/wp-content/uploads/2023/05/Finland_
DisinfoFactsheet.pdf.

Mook, D. G. (1983). In defense of external invalidity. Am. Psychol. 38, 379–387. doi: 
10.1037/0003-066X.38.4.379

Mullinix, K. J., Leeper, T. J., Druckman, J. N., and Freese, J. (2015). The 
generalizability of survey experiments. J. Exp. Polit. Sci. 2, 109–138. doi: 10.1017/
XPS.2015.19

National Audiovisual Institute. (2024). Media literacy in Finland. Promoting media 
literacy. Available at: https://medialukutaitosuomessa.fi/en/promoting-media-
literacy/.

Newman, N., Fletcher, R., Eddy, K., Robertson, C. T., and Kleis Nielsen, R. (2023). 
Reuters institute digital news report 2023. Reuters University, University of Oxford. 
Available at: https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2023.

Novak, T. P., and Hoffman, D. L. (2009). The fit of thinking style and situation: new 
measures of situation-specific experiential and rational cognition. J. Consum. Res. 36, 
56–72. doi: 10.1086/596026

O’Mahony, C., Brassil, M., Murphy, G., and Linehan, C. (2023). The efficacy of 
interventions in reducing belief in conspiracy theories: a systematic review. PLoS One 
18:e0280902. doi: 10.1371/journal.pone.0280902

Oyserman, D., and Lee, S. W. S. (2008). Does culture influence what and how 
we think? Effects of priming individualism and collectivism. Psychol. Bull. 134, 311–342. 
doi: 10.1037/0033-2909.134.2.311

Pacini, R., and Epstein, S. (1999). The relation of rational and experiential information 
processing styles to personality, basic beliefs, and the ratio-bias phenomenon. J. Pers. 
Soc. Psychol. 76, 972–987. doi: 10.1037/0022-3514.76.6.972

Park, H. S., Levine, T. R., Weber, R., Lee, H., Figari, L. T., Botero, I. C., et al. (2012). 
Individual and cultural variations in direct communication style. Int. J. Intercult. Relat. 
36, 179–187. doi: 10.1016/j.ijintrel.2011.12.010

Parker, K. A., Ivanov, B., and Compton, J. (2012). Inoculation’s efficacy with young 
adults’ risky behaviors: can inoculation confer cross-protection over related but 
untreated issues? Health Commun. 27, 223–233. doi: 10.1080/10410236.2011. 
575541

Parker, K. A., Ivanov, B., Matig, J., Dillingham, L. L., and Peritore, N. (2022). 
Inoculation booster messages: frequency, content, and timing. J. Commun. Med. Stud. 
7, 1–19. doi: 10.18848/2470-9247/CGP/v07i01/1-19

Pennycook, G., Cheyne, J. A., Barr, N., Koehler, D. J., and Fugelsang, J. A. (2014). 
Cognitive style and religiosity: the role of conflict detection. Mem. Cogn. 42, 1–10. doi: 
10.3758/s13421-013-0340-7

Pennycook, G., Cheyne, J. A., Seli, P., Koehler, D. J., and Fugelsang, J. A. (2012). 
Analytic cognitive style predicts religious and paranormal belief. Cognition 123, 
335–346. doi: 10.1016/j.cognition.2012.03.003

Pfau, M., Banas, J. A., Semmler, S. M., Deatrick, L., Lane, L., Mason, A., et al. (2010). 
Role and impact of involvement and enhanced threat in resistance. Commun. Q. 58, 
1–18. doi: 10.1080/01463370903520307

Pfau, M., Compton, J., Parker, K. A., Wittenberg, E. M., An, C., Ferguson, M., et al. 
(2004). The traditional explanation for resistance based on the core elements of threat 
and counterarguing and an alternative rationale based on attitude accessibility: do these 
mechanisms trigger distinct or overlapping processes of resistance? Hum. Commun. Res. 
25, 1–13. doi: 10.1080/08934215.2012.661018

Pfau, M., Roskos-Ewoldsen, D., Wood, M., Yin, S., Cho, J., Lu, K.-H., et al. (2003). 
Attitude accessibility as an alternative explanation for how inoculation confers 
resistance. Commun. Monogr. 70, 1–51. doi: 10.1080/03637750302474

Pfau, M., Semmler, S. M., Deatrick, L., Lane, L., Mason, A., Nisbett, G., et al. (2009). 
Nuances about the role and impact of affect in inoculation. Commun. Monogr. 76, 73–98. 
doi: 10.1080/03637750802378807

Pfau, M., Tusing, J., Koerner, A. F., Lee, W., Godbold, L. C., Penaloza, L. J., et al. 
(1997). Enriching the inoculation construct: the role of critical components in the 
process of resistance. Hum. Commun. Res. 24, 187–215. doi: 10.1111/j.1468-2958.1997.
tb00413.x

Pierre, J. M. (2020). Mistrust and misinformation: A two-component, socio-epistemic 
model of belief in conspiracy theories. Journal of Social and Political Psychology, 8, 
617–641. doi: 10.5964/jspp.v8i2.1362

Poortinga, Y. H., and van de Vijver, F. J. R. (1987). Explaining cross-cultural 
differences: Bias analysis and beyond. J. Cross-Cult. Psychol. 18, 259–282. doi: 
10.1177/0022002187018003001

Reyna, V. F., and Brainerd, C. J. (1995). Fuzzy-trace theory: An interim synthesis. 
Learn. Individ. Differ. 7, 1–75. doi: 10.1016/1041-6080(95)90031-4

Reyna, V. F., and Brainerd, C. J. (2011). Dual processes in decision making and 
developmental neuroscience: a fuzzy-trace model. Dev. Rev. 31, 180–206. doi: 10.1016/j.
dr.2011.07.004

Richards, A., and Banas, J. A. (2018). The opposing mediational effects of 
apprehensive threat and motivational threat when inoculating against reactance to 
health promotion. South Commun. J. 83, 245–255. doi: 10.1080/1041794X.2018.1498909

Roozenbeek, J., and van der Linden, S. (2019). The fake news game: actively 
inoculating against the risk of misinformation. J. Risk Res. 22, 570–580. doi: 
10.1080/13669877.2018.1443491

Roozenbeek, J., and van der Linden, S. (2020). Breaking Harmony Square: a game that 
“inoculates” against political misinformation. Harv. Kennedy Sch. Misinformation Rev. 
1, 1–26. doi: 10.37016/mr-2020-47

https://doi.org/10.3389/fpsyg.2024.1416722
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/01463373.2020.1850492
https://doi.org/10.18848/1835-4432/CGP/v04i03/40679
https://doi.org/10.18848/1835-4432/CGP/v04i03/40679
https://doi.org/10.1080/03637750802682471
https://doi.org/10.1111/j.1460-2466.2012.01643.x
https://doi.org/10.1016/j.vaccine.2009.12.022
https://doi.org/10.1207/S15327965PL100201
https://doi.org/10.1177/1046878116662955
https://doi.org/10.1093/pnasnexus/pgad094
https://doi.org/10.1093/pnasnexus/pgad094
https://osis.bg/wp-content/uploads/2022/10/HowItStarted_MediaLiteracyIndex2022_ENG_.pdf
https://osis.bg/wp-content/uploads/2022/10/HowItStarted_MediaLiteracyIndex2022_ENG_.pdf
https://doi.org/10.1080/08870440903440707
https://doi.org/10.1002/acp.3042
https://doi.org/10.1002/acp.3042
https://doi.org/10.1038/s41562-021-01056-1
https://doi.org/10.1080/10410236.2020.1712038
https://doi.org/10.1080/17475759.2021.2020880
https://edition.cnn.com/interactive/2019/05/europe/finland-fake-news-intl/
https://edition.cnn.com/interactive/2019/05/europe/finland-fake-news-intl/
https://doi.org/10.3389/fpsyg.2022.745580
https://doi.org/10.3389/fpsyg.2022.745580
https://doi.org/10.1177/0146167212440291
https://doi.org/10.1037/0033-295X.98.2.224
https://doi.org/10.1080/15456870.2014.961636
https://doi.org/10.2307/2786067
https://doi.org/10.1007/s11524-016-0038-9
https://www.disinfo.eu/wp-content/uploads/2023/05/Finland_DisinfoFactsheet.pdf
https://www.disinfo.eu/wp-content/uploads/2023/05/Finland_DisinfoFactsheet.pdf
https://doi.org/10.1037/0003-066X.38.4.379
https://doi.org/10.1017/XPS.2015.19
https://doi.org/10.1017/XPS.2015.19
https://medialukutaitosuomessa.fi/en/promoting-media-literacy/
https://medialukutaitosuomessa.fi/en/promoting-media-literacy/
https://www.google.com/url?q=https://reutersinstitute.politics.ox.ac.uk/digital-news-report/2023&sa=D&source=docs&ust=1717026890165641&usg=AOvVaw0L0W52kHUnl7WUnwG0XMa1
https://doi.org/10.1086/596026
https://doi.org/10.1371/journal.pone.0280902
https://doi.org/10.1037/0033-2909.134.2.311
https://doi.org/10.1037/0022-3514.76.6.972
https://doi.org/10.1016/j.ijintrel.2011.12.010
https://doi.org/10.1080/10410236.2011.575541
https://doi.org/10.1080/10410236.2011.575541
https://doi.org/10.18848/2470-9247/CGP/v07i01/1-19
https://doi.org/10.3758/s13421-013-0340-7
https://doi.org/10.1016/j.cognition.2012.03.003
https://doi.org/10.1080/01463370903520307
https://doi.org/10.1080/08934215.2012.661018
https://doi.org/10.1080/03637750302474
https://doi.org/10.1080/03637750802378807
https://doi.org/10.1111/j.1468-2958.1997.tb00413.x
https://doi.org/10.1111/j.1468-2958.1997.tb00413.x
https://doi.org/10.5964/jspp.v8i2.1362
https://doi.org/10.1177/0022002187018003001
https://doi.org/10.1016/1041-6080(95)90031-4
https://doi.org/10.1016/j.dr.2011.07.004
https://doi.org/10.1016/j.dr.2011.07.004
https://doi.org/10.1080/1041794X.2018.1498909
https://doi.org/10.1080/13669877.2018.1443491
https://doi.org/10.37016/mr-2020-47


Bessarabova et al. 10.3389/fpsyg.2024.1416722

Frontiers in Psychology 14 frontiersin.org

Roozenbeek, J., van der Linden, S., and Nygren, T. (2020). Prebunking interventions 
based on “inoculation” theory can reduce susceptibility to misinformation across 
cultures. Harv. Kennedy Sch. Misinformation Rev. 1, 1–23. doi: 10.37016//mr-2020- 
008

Schoemann, A. M., Boulton, A. J., and Short, S. D. (2017). Determining power and 
sample size for simple and complex mediation models. Soc. Psychol. Personal. Sci. 8, 
379–386. doi: 10.1177/1948550617715068

Scull, T. M., Kupersmidt, J. B., Parker, A. E., Elmore, K. C., and Benson, J. W. (2010). 
Adolescents' media-related cognitions and substance use in the context of parental 
and peer influences. J. Youth Adolesc. 39, 981–998. doi: 10.1007/s10964-009- 
9455-3

Serlin, R. C., and Kaiser, H. F. (1976). A computer program for item selection based 
on maximum internal consistency. Educ. Psychol. Meas. 36, 757–759. doi: 
10.1177/001316447603600328

Shenhav, A., Rand, D. G., and Greene, J. D. (2012). Divine intuition: cognitive style 
influences belief in god. J. Exp. Psychol. Gen. 141, 423–428. doi: 10.1037/a002 
5391

Spampatti, T., Hahnel, U. J., Trutnevyte, E., and Brosch, T. (2024). Psychological 
inoculation strategies to fight climate disinformation across 12 countries. Nat. Hum. 
Behav. 8, 380–398. doi: 10.1038/s41562-023-01736-0

Swami, V., Voracek, M., Stieger, S., Tran, U. S., and Furnham, A. (2014). Analytic 
thinking reduces belief in conspiracy theories. Cognition 133, 572–585. doi: 10.1016/j.
cognition.2014.08.006

van de Vijver, F. J. R., and Leung, K. (2021). Methods and data analysis for cross-
cultural research. 2nd Edn. Cambridge: Cambridge University Press.

van der Linden, S. (2022). Misinformation: susceptibility, spread, and interventions to 
immunize the public. Nat. Med. 28, 460–467. doi: 10.1038/s41591-022-01713-6

van der Linden, S., Leiserowitz, A., Rosenthal, S., and Maibach, E. (2017). Inoculating 
the public against misinformation about climate change. Global. Challenges 1:1600008. 
doi: 10.1002/gch2.201600008

Wong, N. C. H. (2016). “Vaccinations are safe and effective”: inoculating positive HPV 
vaccine attitudes against antivaccination attack messages. Commun. Rep. 29, 127–138. 
doi: 10.1080/08934215.2015.1083599

World Economic Forum. (2018). The global risks report 2018. Available at: https://
www.weforum.org/publications/the-global-risks-report-2018/.

Yuki, M., and Schug, J. (2020). Psychological consequences of relational mobility. Curr. 
Opin. Psychol. 32, 129–132. doi: 10.1016/j.copsyc.2019.07.029

Zaichkowsky, J. L. (1985). Measuring the involvement construct. J. Consum. Res. 12, 
341–352. doi: 10.1086/208520

https://doi.org/10.3389/fpsyg.2024.1416722
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.37016//mr-2020-008
https://doi.org/10.37016//mr-2020-008
https://doi.org/10.1177/1948550617715068
https://doi.org/10.1007/s10964-009-9455-3
https://doi.org/10.1007/s10964-009-9455-3
https://doi.org/10.1177/001316447603600328
https://doi.org/10.1037/a0025391
https://doi.org/10.1037/a0025391
https://doi.org/10.1038/s41562-023-01736-0
https://doi.org/10.1016/j.cognition.2014.08.006
https://doi.org/10.1016/j.cognition.2014.08.006
https://doi.org/10.1038/s41591-022-01713-6
https://doi.org/10.1002/gch2.201600008
https://doi.org/10.1080/08934215.2015.1083599
https://www.weforum.org/publications/the-global-risks-report-2018/
https://www.weforum.org/publications/the-global-risks-report-2018/
https://doi.org/10.1016/j.copsyc.2019.07.029
https://doi.org/10.1086/208520

	Assessing inoculation’s effectiveness in motivating resistance to conspiracy propaganda in Finnish and United States samples
	1 Introduction
	2 Materials and methods
	2.1 Participants
	2.2 Design and procedure
	2.3 Inoculation materials
	2.4 Instrumentation
	2.4.1 Thinking styles
	2.4.2 Epistemic trust
	2.4.3 Media literacy
	2.4.4 Motivational threat
	2.4.5 Initial attitudes and resistance
	2.4.6 Issue involvement
	2.4.7 Message processing mode: analytic vs. intuitive
	2.4.8 Ease of comprehension

	3 Results
	3.1 Analytic strategy
	3.2 Hypotheses tests and examination of research questions
	3.2.1 RQs 1 and 2: the effects of national culture and context variables
	3.2.2 Hypotheses 1–4: mechanisms of inoculation

	4 Discussion
	4.1 Limitations

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

