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In this research, we compared the effectiveness of four promising interventions (Priming, In-

oculation, Active Inoculation, and Discernment), on a range of conspiracy thinking measures. 

Across two studies (total N = 1,766), we found that the inoculation-based interventions (but 

not Priming and Discernment conditions) were effective at reducing susceptibility to novel 

implausible conspiracy theories but did not improve critical appraisal of novel plausible con-

spiracy theories. We found that only the Discernment condition, which discouraged blind 

scepticism of conspiracy theories, significantly improved critical appraisal of both plausible 

and implausible conspiracy theories. The inoculation-based interventions (but not Priming 

and Discernment conditions) were moderately successful at reducing epistemically unwar-

ranted beliefs. However, no intervention statistically significantly reduced general conspiracy 

ideation or significantly affected likelihood judgements for hypothetical conspiracy theories. 

The overall intervention effects ranged from small to moderate (ds = 0.14 - 0.72). These find-

ings highlight both the importance of teaching discernment and measuring discernment as 

an outcome, as many well-established interventions designed to reduce belief in conspiracy 

theories may have either no effect or negatively impact participants’ ability to critically reason 

about plausible conspiracy theories. 
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1. INTRODUCTION 

Conspiracy theories are arguments put for-

ward by individuals or groups, suggesting that 

powerful agents act covertly in the pursuit of 

often malicious goals (Wood et al., 2012). At 

their core, they are a means for people to make 

sense of the world in times and situations of 

uncertainty (Douglas et al., 2017). Previous re-

search has shown that conspiracy beliefs are 

associated with several negative conse-

quences on both a personal and societal level, 

such as anti-social behaviour, dangerous 

health practices, political extremism, and sci-

ence denial (Douglas et al., 2017; Erisen, 2022; 

Grawitch & Lavigne, 2021; Jolley et al., 2022; 

Sallam et al., 2021; van Prooijen et al., 2015). As a 

result, researchers have become increasingly 

interested in designing interventions to chal-

lenge belief in conspiracy theories in order to 

mitigate the harms they may facilitate (O’Ma-

hony et al., 2023). 

It is important to note at the outset that con-

spiracy theories are not inherently untrue. In-

deed, many real conspiracies have been ex-

posed throughout history by journalists and ac-

tivists. In this paper, we distinguish between 

simply believing a conspiracy to be afoot 

(which is not in itself inaccurate or harmful) 

and believing in a conspiracy theory that is very 

unlikely to be true, for example, due to a lack of 

evidence, or due to the absurdly complex ex-

planation put forward. This might include a 

conspiracy theory that hinges on the covert co-

operation of multiple state bodies, the media, 

and the judicial system, such as the claim that 

Joe Biden stole the 2016 US Presidential elec-

tion (Stall & Petrocelli, 2023).   

In a recent systematic review, researchers com-

pared 25 conspiracy interventions (O’Mahony 

et al., 2023). The review showed that a wide va-

riety of approaches have been used to chal-

lenge conspiracy beliefs, including narrative in-

terventions (Nera et al., 2018), debunking 

(Stojanov, 2015), and ridiculing conspiracy be-

liefs (Orosz et al., 2016). Most interventions were 

found to be ineffective in terms of reducing 

conspiracy beliefs, with small to very small ef-

fects observed (O’Mahony et al., 2023). However, 

the review did highlight three promising inter-

ventions: analytical priming, informational in-

oculations, and critical thinking education, all of 

which had medium-to-large effects on reduc-

ing conspiracy beliefs. To date, no study has 

compared the effectiveness of these interven-

tions directly, and it is difficult to fairly assess 

their effectiveness based on current evidence, 

as each respective study addressed different 

topics and used different measures of conspir-

acy belief. 

1.1 Potential Interventions 

The three interventions identified as promising 

in a recent systematic review, in ascending or-

der of participant engagement, are analytical 

priming, informational inoculations and critical 

thinking instruction (O’Mahony et al., 2023). The 

evidence in support of these interventions has 

accumulated from both conspiracy-focused re-

search, and studies focused on more general 

forms of misinformation and “fake news”. While 

misinformation and conspiracy beliefs are dis-

tinct (De Coninck et al., 2021), interventions 

aimed at tackling misinformation and conspir-

acy theories have the shared goal of challeng-

ing unfounded beliefs.  

Analytical priming interventions aim to prime 

participants to adopt an analytical mindset be-

fore they encounter conspiracy-related con-

tent. Priming is carried out through a number 

of methods, from reading text in difficult-to-

read fonts (Swami et al., 2014) to exercises that 

prime participants to be resistant to persuasion 

(Bonetto et al., 2018). Initial research suggested 

that priming interventions could reduce scores 

on unfounded conspiracy belief questionnaires, 

with small-to-medium effects (d = 0.30–0.56; 

Bonetto et al., 2018; Swami et al., 2014). Other 

analytical priming style interventions nudge 

participants to question the accuracy of infor-

mation (Butler et al., 2024; Epstein et al., 2021; 

Fazio, 2020; Pennycook et al., 2020; Pennycook 
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& Rand, 2022a), or present participants with a 

general warning (Greene & Murphy, 2021). 

While the systematic review conducted by 

O’Mahony et al. (2023) identified analytical 

priming as a promising intervention based on 

studies published pre-2021, a number of stud-

ies have since emerged that have suggested 

the evidence for the efficacy of priming inter-

ventions is weak. Follow-up studies with 

greater sample sizes and statistical power have 

failed to replicate the findings of priming inter-

ventions, indicating that earlier evidence for 

their success may have been due to false posi-

tives (Janouskova et al., 2022; Roozenbeek et al., 

2021; Većkalov et al., 2024). Furthermore, fol-

low-up studies have suggested that some of 

the methods of priming, such as having partic-

ipants read difficult-to-read font, may have 

failed to manipulate the intended construct 

(Janouskova et al., 2022). Despite their failure to 

replicate, priming interventions are still a com-

mon intervention method among researchers 

(Ceylan et al., 2023; Lee & Jang, 2023; Penny-

cook & Rand, 2022a, 2022b), and so we included 

a priming condition in this study. 

Secondly, informational inoculations, often re-

ferred to as “pre-bunking”, have become a pop-

ular style of intervention for tackling various 

forms of misinformation, from fake news to un-

reasonable conspiracy theories (Banas & Miller, 

2013; Banas & Rains, 2010; Maertens et al., 2020; 

Vivion et al., 2022; Williams & Bond, 2020). Sim-

ilar to how a vaccine exposes individuals to a 

weakened form of a virus to build resistance, 

informational inoculations seek to confer re-

sistance to misinformation before individuals 

encounter it directly (Banas & Rains, 2010; 

McGuire, 1964; Pfau et al., 2005). In controlled 

studies, informational inoculations have been 

effective in reducing unfounded conspiracy 

beliefs such as anti-vaccine and 9/11 conspiracy 

theories. For example, Banas and Miller (2013) 

found that participants who received informa-

tional inoculations believed in fewer 9/11 con-

spiracy theories than those in a control group 

(d = 1.31). Similarly, a study by Jolley and 

Douglas (2017) found that when participants 

were asked to indicate their intention to vac-

cinate their fictional child against an imaginary 

disease, participants’ vaccine intentions im-

proved if they were presented with anti-con-

spiracy arguments before they were exposed to 

conspiracy theories. Additionally, Jolley and 

Douglas found these anti-vaccination informa-

tional inoculations had medium effects when 

compared to controls in terms of reducing anti-

vaccination conspiracy beliefs (d = 0.42).  

Many informational inoculation techniques fo-

cus on refuting a specific conspiracy theory (i.e., 

anti-vaccine conspiracies). However, topic-spe-

cific inoculations are difficult to scale, as they 

are restricted to only challenging specific be-

liefs (Traberg et al., 2022). To address the limita-

tions of topic-specific inoculations, researchers 

have also tested whether inoculations could be 

used to target larger concepts, such as high-

lighting rhetoric techniques commonly used in 

misinformation. One study found that teaching 

participants how the tobacco industry com-

monly appeals to fake experts transferred to re-

sistance against climate denial (Cook et al., 

2017). These findings not only suggest that in-

oculations can target the processes underlying 

inaccurate beliefs rather than refuting specific 

false statements, but that the effects could 

transfer to different topics. This broad-spec-

trum resistance to misinformation has been re-

ferred to as the blanket-of-protection (Banas & 

Rains, 2010; Parker et al., 2012). This blanket-of-

protection makes these ‘broad-spectrum’ inoc-

ulations much more desirable as interventions, 

as they can be scaled to tackle different topics. 

Finally, another effective approach to tackling 

conspiracy beliefs is critical thinking education. 

A study by Dyer and Hall (2019) found that stu-

dents who enrolled in a pseudoscience class 

that explicitly taught them to critically appraise 

unreasonable conspiracy theories held signifi-

cantly fewer conspiracy beliefs than those who 

enrolled in a conventional research methods 

class, with a large effect (d = 1.07). One of the key 
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features of the pseudoscience class was that it 

required students to actively engage with the 

lessons and apply the skills they had learned. 

The students also received feedback from their 

professors. Due to the emphasis on participant 

engagement and feedback, the critical think-

ing education intervention used by Dyer and 

Hall (2019) can be thought of as a form of active 

inoculation. Unlike standard informational in-

oculations, active inoculations are “a two-way 

process through which participants engage in-

teractively” (Kiili et al., 2024, p. 3). In the pseudo-

science class, participants actively generated 

arguments for and against various unsubstan-

tiated claims (Dyer & Hall, 2019). McGuire, who 

proposed the original theory of informational 

inoculations, had also argued that when partic-

ipants are required to make arguments for and 

against the misinformation topic at hand, this 

would engage more cognitive processes and 

ultimately be a more effective intervention 

(McGuire & Papageorgis, 1961). Recent research 

has suggested that active inoculations may 

show more promise as a means of challenging 

conspiracy beliefs (Kiili et al., 2024; Roozenbeek 

& van der Linden, 2019).    

1.2 Effectively Measuring Conspiracy Beliefs 

It is difficult to compare the relative effective-

ness of the different styles of conspiracy belief 

interventions discussed in the previous section 

based on existing evidence because studies in 

this field use a wide range of disparate meth-

ods for assessing conspiracy beliefs. Some 

studies ask participants to rate their belief in 

specific conspiracy statements on topics such 

as anti-vaccine sentiments ("Misrepresentation 

of the efficacy of vaccines is motivated by 

profit”, Jolley & Douglas, 2017) or 9/11 conspiracy 

theories ("The United States government par-

ticipated in a conspiracy to perpetrate the at-

tack on 9/11", Banas & Miller, 2013). Other studies 

measure general conspiracy ideation ("A lot of 

important information is deliberately con-

cealed from the public out of self-interest", 

Bonetto et al., 2018; Poon et al., 2020; Stojanov, 

2015).  

One fundamental problem with existing forms 

of assessment is that they typically only include 

items where participants should reject any and 

all conspiracies, or forms of conspiratorial think-

ing. Therefore, a “successful” intervention is one 

in which participants learn to reject conspira-

cies. This presents a problem, as summed up by 

Frenken et al. (2024) because “just because it’s 

a conspiracy theory, doesn’t mean they’re not 

out to get you!” (p. 1). Conspiracies can and do 

happen – consider MKUltra, where the CIA con-

ducted a number of deeply unethical human 

experiments for twenty years (Valentine, 2017). 

We argue that a successful intervention should 

improve participants’ ability to selectively reject 

unreasonable conspiracy theories, not simply 

encourage them to disavow anything that 

sounds conspiratorial in nature.  

This is not a problem that is unique to conspir-

acy research. Recent research has shown that 

only 7% of misinformation studies assess any 

sort of discernment between true or false items 

(Murphy et al., 2023). Guay and colleagues 

(2022) argue that outcome measures used in 

misinformation interventions should include 

both true and false statements, allowing re-

searchers to measure discernment rather than 

just measuring blind scepticism. Importantly, 

none of the studies identified by O’Mahony et 

al. (2023) that reported promising conspiracy 

belief intervention techniques included an as-

sessment of discernment. It is, therefore, cur-

rently unclear whether these interventions are 

effective in teaching participants to identify un-

reasonable conspiracy theories, or whether 

they are merely teaching participants to reject 

anything that sounds conspiratorial. This is not 

to suggest that discernment (or a lack thereof) 

is an underlying process of conspiracy beliefs. 

However, it is important to establish whether 

interventions are teaching participants how to 

identify unfounded conspiracy theories, rather 

than simply encouraging a response bias to dis-

miss all conspiracy theories. 

There has been a recent move towards 



5 advances.in/psychology 

 

 

True discernment or blind scepticism?         O’Mahony et al., 2024 

measuring belief in both plausible and implau-

sible conspiracy items in conspiracy research. 

For example, Frenken et al. (2024) and Hatters-

ley et al. (2022) included these measures in 

their recent studies of correlates of conspiracy 

belief, though neither reported discernment as 

an outcome measure. In the current study, we 

will utilise The Critical Thinking about Conspir-

acies (CTAC) test as our primary outcome 

measure. This is a psychometrically validated 

assessment that measures how participants 

respond to both implausible and plausible 

novel conspiracy theories (O’Mahony et al., 

2024).  

Another benefit of using the CTAC lies in its fo-

cus on measuring the underlying cognitive 

process of conspiracy thinking, as opposed to 

measuring belief in specific conspiracy theories 

or conspiracy ideation (O’Mahony et al., 2024), 

conferring several advantages. The first is that 

it moves beyond measuring whether a person 

believes in a particular unreasonable conspir-

acy theory but allows researchers to measure 

the justification a participant chooses for why a 

conspiracy is (un)reasonable. The second ad-

vantage is that focusing on the process of con-

spiracy thinking rather than specific conspiracy 

beliefs prevents the assessment from being 

confined by time and culture.  We argue that 

measuring the process of conspiracy thinking 

will garner a greater understanding of how in-

terventions affect (or fail to affect) conspiracy 

thinking. 

1.3 Overview of Present Research 

In this paper, we compare the efficacy of four 

interventions in increasing critical appraisal of 

conspiracy theories, across two studies. Study 1 

consists of two parts. In Study 1a, we sought to 

examine the effects of Priming, Inoculation, 

and Active Inoculation interventions in increas-

ing critical appraisal of conspiracy theories and 

reducing epistemically unwarranted beliefs. In 

Study 1b, we added an additional intervention 

arm (Discernment condition) to our existing 

sample and investigated whether it would 

prevent blind scepticism of conspiracy theories. 

Finally, due to our primary outcome measure 

not meeting acceptable validity thresholds in 

Study 1, we attempted to replicate our findings 

with a more robust assessment of critical ap-

praisal of conspiracy theories in Study 2, along 

with the inclusion of two more measures of 

conspiracy thinking. 

2. STUDY 1A 

We set out to compare three conspiracy inter-

ventions: a Priming condition, an Inoculation 

condition, and an Active Inoculation condition. 

We tested two hypotheses. First, we expected 

that participants who receive any style of con-

spiracy intervention will report better critical 

appraisal of conspiracy theories than a control 

condition. Second, as active involvement in-

creases across the four conditions (Control, 

Nudge, Inoculation, Active Inoculation), we ex-

pected that critical appraisal of conspiracy the-

ories will increase.  

2.1 Methods 

The current study was preregistered (available 

here: https://aspredicted.org/C83_QBD). All 

data and materials for this study are available 

here: https://osf.io/suw57/.   

2.1.1 Design 

A between-subjects design was used for this 

study. Participants were randomly assigned to 

one of four intervention conditions: Control, 

Priming, Inoculation, Active Inoculation. The 

Control participants received no intervention 

and proceeded to complete the rest of the sur-

vey.  

2.1.2 Participants 

Power analysis using GPower version 3.1.9.7 in-

dicated that 1095 participants were required to 

detect a Cohen’s f effect size of 0.1 with 80% 

power, with a one-way ANOVA. An initial sam-

ple of 960 participants were recruited through 

Prolific, an online participant recruitment ser-

vice (www.Prolific.com), along with 96 from the 

student mailing list of an Irish University, and 

https://aspredicted.org/C83_QBD
https://osf.io/suw57/
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40 participants from the Reddit r/sample size 

online discussion forum. According to our pre-

registered analysis plan, nine participants were 

removed from the dataset as they failed two at-

tention checks. We replaced these participants 

by recruiting an additional nine participants 

from Prolific. We then excluded 63 participants 

for failing comprehension checks on the inter-

vention material, in line with our preregistra-

tion. The final analysis was conducted on 1032 

participants (625 women; Mage = 41.68, SDage = 

13.86). Most participants were from the United 

Kingdom (72%), with the remaining partici-

pants from Ireland (9%), the United States (5%), 

Australia (5%), Canada (4%), and a mix of Euro-

pean countries (5%). 

2.1.3 Materials 

Priming. The Priming condition was designed 

to warn participants about the dangers of be-

lieving in unfounded conspiracy theories. We 

chose to use a nudge message over other 

methods of priming analytical thinking, as pre-

vious research has critiqued the validity of task-

based priming interventions such as using dif-

ficult-to-read fonts in surveys (Janouskova et 

al., 2022). Furthermore, we found that nudge 

messages were more aligned with priming 

strategies that are commonly used by govern-

ment initiatives such as the UK government’s 

“Don’t feed the Beast” campaign to tackle 

Covid-19 misinformation (U.K. Government, 

2020). The Priming intervention that we used 

in the study was modelled on academic re-

search and government campaigns that utilise 

simple warnings to challenge unwarranted be-

liefs, such as fake news and misinformation (i.e., 

Greene & Murphy, 2021; Media Literacy Ireland, 

2020; U.K. Government, 2020) and presented 

participants with a simple warning paragraph 

that told participants that conspiracy theories 

can often be misleading. The warning message 

in the Priming condition was: 

“Conspiracy theories are unverified claims or 

explanations that seek to connect unrelated 

events or actions in a way that implies secret 

or covert coordination. They often involve pow-

erful organizations or individuals conspiring to 

achieve a hidden agenda. For instance, a com-

mon conspiracy theory is that the COVID-19 

pandemic is a hoax created by governments 

and pharmaceutical companies to control and 

manipulate the population. 

Conspiracy theories are often presented in a 

compelling manner and can be quite convinc-

ing, appealing to our natural fondness for sto-

ries. Conspiracy theories are not necessarily 

false, as real examples of conspiracies do exist. 

However, they can be misleading and lead 

people to doubt factual information or scien-

tific evidence. While conspiracy theories are 

entertaining, and may contain some kernel of 

truth, most are not supported by logic. As such, 

they should not be taken at face value”.  

Inoculation. The design of the Inoculation in-

tervention was informed by previous research, 

using both a threat and refutational compo-

nent (Banas & Miller, 2013; Cook et al., 2017; van 

der Linden et al., 2017). We opted to use a 

broad-spectrum inoculation over one that de-

bunks specific conspiracy theories, as we were 

interested in teaching participants about the 

underlying logical flaws that are common in 

conspiracy beliefs, rather than debunking spe-

cific conspiracy theories. Furthermore, our de-

pendent variables cover a range of various con-

spiracy theory topics. Therefore, specific inocu-

lations would not be suited for this specific 

study.  

The Inoculation condition presented the warn-

ing paragraph from the Priming condition but 

was also followed by five infographics that out-

lined common mistakes that conspiracy theo-

rists make (see Figure 1). These five infographics 

were based on the overarching themes found 

in previous informational inoculations along 

with logical fallacies typically associated with 

conspiracy theories. Topics in the inoculation 

related to (i) false experts (Banas & Miller, 2013; 

Cook et al., 2017), (ii) overcomplicating explana-

tions and making unnecessary assumptions 
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Figure 1 

Three of the five inoculation infographics used in the Inoculation and Active conditions, relating to (a) corroborating evi-

dence, (b) lone experts, and (c) overcomplication. The two other infographics related to identifying the “who benefits” fallacy 

and logical leaps can be seen in our Supplementary Online Materials. 
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(Banas & Miller, 2013; Stall & Petrocelli, 2023),  (iii) 

identifying logical leaps (Pytlik et al., 2020; 

Roozenbeek et al., 2022), (iv) the “who benefits” 

fallacy (Wagner-Egger, 2022), and (v) looking 

for corroborating evidence (Stall & Petrocelli, 

2023). While many informational inoculations 

use passages of text as part of the refutational 

component (Banas & Miller, 2013), other studies 

have condensed these messages into info-

graphic formats (Basol et al., 2021). We chose 

infographics as our medium to make the mes-

sages in the inoculations more accessible over 

dense paragraphs of text. 

Active Inoculation. The Active condition was 

identical to the Inoculation condition but in-

cluded a short quiz after the presentation of 

the infographics. We aimed to condense the 

active engagement and feedback mechanic 

used by Dyer and Hall (2019) by utilising a quiz 

to allow participants to practice applying the 

skills they had learned. The quiz allowed partic-

ipants to apply the lessons from the in-

fographics to practical scenarios, with the in-

tention of reinforcing their learning and skill 

application (Bälter et al., 2013; Förster et al., 

2018). Participants answered five multiple-

choice questions. An example quiz item can be 

seen below: 

“A new line of laptops has been reported to ex-

plode while charging. People online speculate 

that their competitors must have planted 

someone in the company to sabotage these 

laptops. What do you think is the main weak-

ness of this theory?  

a) This theory relies on the "who benefits" fal-

lacy 

b) It is unlikely that a rival company would 

do something so bold 

c) Rival companies would have more subtle 

ways of beating their competition 

d) This theory relies on vague terminology to 

justify its argument” 

The correct answer here is a), the conspiracy re-

lies on the assumption that the company’s 

competitors are responsible solely on the basis 

that they would stand to benefit from this inci-

dent. Participants received feedback that said, 

“This conspiracy theory is flawed as it presumes 

just because the rival company would benefit 

from sabotaging the laptops, this automati-

cally makes them guilty”. 

Critical Thinking About Conspiracies Assess-

ment (CTAC). The CTAC is an eight-item assess-

ment of critical appraisal of conspiracy theories 

(O’Mahony et al., 2024). The assessment con-

sists of vignettes that describe hypothetical 

conspiracy theories. Participants are provided 

with four responses to choose from and are in-

structed to select the answer that they believe 

best reflects what they think is the most rea-

sonable interpretation of this conspiracy. Par-

ticipants are awarded one point for each cor-

rect item and receive no points for incorrect an-

swers. Scores ranged from a possible zero to 

eight (min=1, max=8). The mean score was 5.96 

(SD = 1.68). The scale showed low reliability, 

Cronbach’s α = .54. The implausible items had 

acceptable reliability (α = .64) while plausible 

items had low reliability (α = .49). An example 

item can be seen below: 

Researchers in a prominent university have 

been investigating means of creating clean 

energy that will be five times more effective 

than current fossil fuel energy sources. Last 

week, a section of the university caught fire. 

Among the regions affected by the fire was the 

lab conducting research on clean energy. Your 

family is discussing the incident, when your 

dad suggests that the fire was an act of arson, 

committed on behalf of some major oil compa-

nies. He says that the first thing you should ask 

yourself in these situations is ‘who benefits?’” 

What do you think of this reasoning? 

a) This reasoning is flawed. An action being 

useful to someone does not automatically im-

ply they committed it.   
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b) This reasoning is flawed. Oil companies 

wouldn’t want to draw bad press on them-

selves.  

c) This reasoning is valid. Accidents of this na-

ture are rare. The first step in identifying the 

cause is to see who would benefit from this dis-

aster.   

d) This reasoning is valid. We know Big Oil can 

be ruthless in silencing opposition, so it is likely 

this is what happened here.  

The correct answer is a) as the conspiracy is 

founded on a logical fallacy referred to as cui 

bono (or the “who benefits” fallacy). The logical 

fallacy suggests that oil companies are guilty 

purely on the basis that they would benefit 

from the arson attack. The item assesses par-

ticipants’ skills in argument analysis, by identi-

fying flawed premises in arguments. The an-

swer b) produces the correct conclusion, but it 

misses the primary problem with the conspir-

acy claim. Both c) and d) reflect poor reasoning, 

missing the most obvious problem with this 

claim. While answer b) may not necessarily be 

wrong, it misses the primary logical fallacy that 

is underlying this conspiracy theory. The pur-

pose of the CTAC is that participants are 

awarded for identifying the primary problem 

with each scenario. This is similar to other 

measures of critical thinking (Lawson et al., 

2015) and is particularly suitable for assessing 

beliefs about conspiracy theories, where there 

are often multiple, technically true interpreta-

tions of ambiguous information (Wood, 2017). 

It should be noted that the CTAC is quite simi-

lar in content and style to the infographics and 

quiz used in the Inoculation and Active inter-

ventions, though, participants do not receive 

any instructional feedback as they complete 

the CTAC. This was an intentional decision, as 

the interventions were designed to teach the 

relevant critical thinking skills that are also as-

sessed by the CTAC. Crucially though, the CTAC 

scenarios are drawn from a range of different 

topics and contexts, so participants must 

generalise the skills learned in the intervention 

stage in order to apply them successfully to the 

novel contexts and scenarios included in the 

CTAC. In this way, we argue that any improve-

ment in CTAC scores after completing these in-

terventions would represent true learning that 

is also likely to transfer to real-life conspiracy 

theories.  

Index of Epistemically Unwarranted Beliefs. 

The IEUB is a 37-item Likert scale that measures 

the extent to which people endorse unfounded 

statements. Items on the scale cover a range of 

topics, including conspiracy theories, paranor-

mal phenomena, and pseudoscientific claims 

and are rated on a scale of (1 = I’m sure this is 

false, to 5 = I’m sure this is true). Example items 

are “Houses can be inhabited by the spirits of 

those who died in unusual ways” and “The 

white streaks left in the sky behind airplanes 

contain chemicals released purposely on the 

population for nefarious purposes”.  

We used an adapted version of the IEUB that 

consisted of 20 statements (see full materials 

on our OSF page). We omitted items from the 

original scale that referred to topics that are not 

well known outside of the USA, such as “A pred-

atory animal lives unknown to biology in the 

southwestern US and Latin America and at-

tacks livestock and drains their blood”. There 

were also five factual statements such as “The 

seasons of the Earth are caused by the tilt of the 

Earth on its axis as it orbits the Sun”. The five 

factual statements were excluded from the fi-

nal total score but were used for signal detec-

tion analyses. Higher IEUB scores indicate 

higher unwarranted beliefs. An overall mean 

score for participants was calculated for the 

purpose of analysis with a range of one to five 

(min = 1.00, max = 4.20). The overall mean score 

was 2.26 (SD = 0.64). The scale showed strong 

reliability, Cronbach’s α = .88. 

Self-reported Enjoyment. Participants were 

asked to rate how much they enjoyed the sur-

vey. Due to the variable length of the different 

intervention groups, and various levels of 
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participant engagement these required, we 

sought to measure whether intervention 

group would influence perceived enjoyment of 

the survey. Participants were asked “How 

much did you enjoy taking this survey?” (1 = Not 

at all, 5 = Extremely). Mean enjoyment was 3.73 

out of a possible total of 5. 

2.1.4 Procedure 

The study was advertised as an experiment 

about how “people use critical thinking to eval-

uate online information”. After providing in-

formed consent and demographic infor-

mation, participants were randomly assigned 

to one of the four conditions: Control, Priming, 

Inoculation, and Active. Afterwards, partici-

pants completed the CTAC, followed by the 

IEUB. Items for the CTAC and IEUB were pre-

sented in random order. The CTAC response 

options were also randomised. Participants 

then rated how much they enjoyed the survey 

and how likely they would be to recommend 

the survey to a friend (see Supplementary Ma-

terials, https://osf.io/suw57/). Finally, partici-

pants were debriefed, and the true purpose of 

the survey was revealed.  

Participants received a number of attention 

checks throughout the study, depending on 

which group they were assigned to (for a full 

overview of attention checks used in this paper, 

see Supplementary Materials). We excluded 

participants who failed two or more attention 

checks. This is in line with Prolific’s policy for re-

jecting poor-quality submissions and these 

participants were immediately replaced 

(though note that we did not specify this in our 

preregistration and these exclusions did not af-

fect our sample size as the participants were 

replaced). As outlined in our preregistration, we 

also excluded any participants who failed one 

or more of the infographic attention checks in 

the Inoculation or Active conditions, as this 

suggested that they did not properly read the 

infographic material and, therefore, did not 

complete the intervention. 

The percentage of failed attention checks per 

condition were as follows: Control (1%), Priming 

(4%), Inoculation (12%), Active (11%). A one-way 

ANOVA found that there were significant differ-

ences between the total failed attention checks 

across the intervention groups (F(3, 1046) = 1.38, 

p < .001, η² = 0.03). Those in the Active condition 

failed significantly more attention checks than 

those in the Priming (p = .015) and Control (p < 

.001) conditions. Similarly, those in the Inocula-

tion condition failed significantly more atten-

tion checks than those in the Priming (p = .006) 

and Control (p < .001) conditions. These results 

were expected, as participants in the Active and 

Inoculation conditions received more attention 

checks than the Priming and Control condi-

tions. Furthermore, the difficulty of the Active 

and Inoculation checks was higher than those 

in the Priming and Control conditions. We ac-

counted for the number of attention checks per 

condition by calculating the percentage of 

overall checks failed (rather than the total num-

ber) and found that deviations between inter-

vention groups persisted (F(3, 1046) = 7.79, p < 

.001, η² = 0.02). These findings would suggest 

that the difficulty of the attention checks in the 

Active and Inoculation conditions may account 

for the differences in failure rates as opposed to 

the number of attention checks in each condi-

tion. Importantly, it should be noted that when 

comparing the attention check that was con-

sistent between groups, we found that no par-

ticipant failed attention checks. 

To rule out any possible effects of attention 

checks on the nature of our samples across 

conditions, we report the preregistered anal-

yses in the current paper (with attention check 

failures excluded) but also report analysis of the 

full sample (without these exclusions) in Sup-

plementary Materials. While the overall pattern 

of results is broadly similar, there are some dif-

ferences. These differences are elaborated on in 

the Supplementary Materials. 

2.1.5 Ethics 

The study procedure was approved by our insti-

tution’s research ethics committee. In 

https://osf.io/suw57/
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accordance with the evidence-based debrief-

ing practices outlined by Murphy and Greene 

(2023) and Greene et al. (2023), participants 

were fully debriefed at the end of the study and 

told that all of the conspiracy items used in the 

survey were fictional and created by the re-

searchers, and that they should not take these 

into account when making decisions in the fu-

ture. 

2.2 Results 

2.2.1 Did the Interventions Improve Critical 
Appraisal of Conspiracy Theories? 

Reliability analysis revealed that the CTAC had 

an alpha level below the acceptable range for 

valid interpretation (α = .54), therefore, we have 

omitted the results of the CTAC analysis from 

the manuscript and have instead reported 

them in more detail within Supplementary Ma-

terials while briefly summarizing them here. 

Our preregistered analysis suggested that 

there was no main effect of the intervention 

group on overall CTAC scores. We then con-

ducted exploratory analyses where we sepa-

rately assessed plausible and implausible CTAC 

items. Our analysis indicated the possibility 

that more engaging interventions (Inoculation 

and Active) increased critical appraisal of im-

plausible conspiracy theories (where the cor-

rect answer is to reject the conspiracy) but po-

tentially reduced critical appraisal of plausible 

conspiracy theories (where the correct answer 

is to endorse the conspiracy). However, the low 

reliability of the overall CTAC assessment and 

its subscales prevented any valid interpretation 

of these results (see Study 2 for the replication 

of these findings with a more reliable version of 

the CTAC).  

2.2.2 Did the Interventions Decrease Epis-
temically Unwarranted Beliefs? 

Per our preregistration, one participant was 

removed for scoring 2.5 standard deviations 

above the mean and one participant did not 

answer any IEUB items. A one-way ANOVA re-

vealed a significant difference in IEUB scores 

between the intervention groups (F(3, 1026) = 

5.00 p = .002, η² = 0.01). A Tukey’s HSD test for 

multiple comparisons revealed that partici-

pants held significantly fewer epistemically 

unwarranted beliefs in the Active condition rel-

ative to the Priming (p = .025, d = -0.23) and 

Control condition (p = .008, d = -0.27). Similarly, 

there were fewer unwarranted beliefs reported 

in the Inoculation condition than in the Con-

trol condition (p = .026, d = -0.25). There were 

no differences found between any of the other 

pairs.  

As an exploratory robustness check, an AN-

COVA was conducted to examine the effect of 

interventions on IEUB scores while controlling 

for age, gender, and nationality. The ANCOVA 

revealed a significant main effect of interven-

tion type on IEUB scores after controlling for 

age, gender, and nationality, (F(3, 986) = 4.25, p 

= .005, η² = 0.01). The results of the multiple com-

parison analysis were broadly the same as the 

main ANOVA analysis. The full ANCOVA analysis 

can be found in Supplementary Materials. 

2.3 Study 1a Discussion 

Our results indicated that interventions had a 

significant effect on epistemically unwarranted 

beliefs, where participants who received more 

engaging interventions (Inoculation and Ac-

tive) believed in fewer unwarranted beliefs than 

controls. Furthermore, our tentative analysis of 

the CTAC scores (reported in detail in the Sup-

plementary Materials) suggested that the more 

engaging interventions seemed to improve 

critical appraisal of implausible conspiracy the-

ories but might have also contributed to in-

creased scepticism of plausible conspiracy the-

ories. We considered whether explicitly teach-

ing participants about the importance of dis-

cernment would improve their ability to ap-

praise both implausible and plausible conspir-

acy theories. We gathered further data for a 

new condition (Discernment) to test this hy-

pothesis. 

3. STUDY 1B 

Study 1b was preregistered (available here: 

https://aspredicted.org/QQG_FHY). We 

https://aspredicted.org/QQG_FHY
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collected an additional condition and ran anal-

yses to compare performance in this novel con-

dition to the data from the Study 1a conditions. 

In this analysis, we tested the same hypotheses 

as Study 1a, though here we preregistered that 

we would separately assess the Plausible and 

Implausible CTAC subscales.  

3.1 Methods 

3.1.1 Participants 

The analysis for Study 1b utilised the data col-

lected in Study 1a for the Control, Priming, In-

oculation, and Active Inoculation interventions. 

We used Prolific’s screening function to ex-

clude participants who participated in Study 1a 

from taking the survey. We recruited an addi-

tional 201 and after removing four participants 

for failing attention checks we had a total of 187 

participants (126 women, Mage = 38.05, SDage = 

13.02) for the added Discernment condition. 

The majority of participants were from the 

United Kingdom (60%), and the remaining par-

ticipants were from Canada (24%), New Zea-

land (5%), the United States (5%), Australia (4%), 

and Ireland (2%).  

3.1.2 Materials  

Critical Thinking About Conspiracies (CTAC) 

Assessment. The CTAC was once again used to 

measure critical appraisal of novel conspiracy 

theories. The internal reliability was again low 

for the overall assessment (α = .55) and for the 

Plausible (α = .50) subscale. The Implausible 

subscale had acceptable reliability (α = .63). 

Index of Epistemically Unwarranted Beliefs. 

The IEUB was once again used to measure un-

founded beliefs. The internal reliability was ex-

cellent (α = .85). 

3.1.3 Procedure 

Participants completed an intervention identi-

cal to the Active condition in Study 1a. However, 

after the practice quiz and feedback, they were 

asked to answer one further question. In this 

new item participants were presented with a 

practice example where the correct conclusion 

was to suggest that the conspiracy was 

plausible. The new item can be seen below: 

A Senator has been accused of accepting 

bribes from the CEO of a prominent pharma-

ceutical company. He has denied this claim, 

stating “I have never met them in my life”. Yet, 

investigative journalists published photos of 

him meeting with that very CEO 3 months ago. 

Is this suspicious? 

a) Yes, the photos serve as corroborating 

evidence that he is lying about his asso-

ciation with the CEO. 

b) No. This conspiracy theory relies on the 

“who benefits” fallacy. 

c) No. This conspiracy theory is very un-

likely. 

d) Yes. Politicians should never be trusted 

The correct answer is a). The photographs serve 

as corroborating evidence, which is a skill that 

participants were taught in the infographic ma-

terial. Afterwards, whether they answered the 

item correctly or not, participants were told 

that this specific item was actually plausible 

and warned about blindly dismissing conspir-

acy theories without using reasoning:   

“A common side-effect of learning to think crit-

ically about conspiracy theories is that it can 

make people overly sceptical of conspiracies, 

even ones that could possibly happen. It is im-

portant to understand that while many con-

spiracy theories may be unlikely, some do oc-

cur, so it is important to always consider the 

available information and not automatically 

dismiss claims”.  

3.1.4 Attention Checks 

For the added Discernment condition, partici-

pants received one infographic comprehension 

check, in contrast to the Inoculation and Active 

conditions who received two infographic com-

prehension checks. Participants in the Discern-

ment condition were instead asked to clarify 

the takeaway of the Discernment Message they 
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were shown at the end of the quiz. 

A total of 7% of the Discernment group failed 

one attention check. A one-way ANOVA found 

that there were no differences between 

the number of attention checks failed within 

the Discernment condition, and the Active (p = 

.413), Inoculation (p = .268), Priming (p = .824), 

and Control (p = .075) condition 

3.2 Results 

3.2.1 Did the Discernment Intervention Im-
prove Critical Appraisal of Conspiracy 
Theories? 

As was the case with the results from Study 1a, 

the reliability of the CTAC assessment was be-

low the acceptable threshold for valid interpre-

tation (α = .55). Therefore, a general narrative 

summary of the analysis has been provided in 

place of the results, and more detailed analyses 

can be found in Supplementary Materials. In 

brief, those in the Discernment condition ap-

peared to report better critical appraisal of im-

plausible conspiracy theories relative to the 

Control group. Additionally, those in the Dis-

cernment condition appeared to perform bet-

ter than other intervention groups at critically 

appraising plausible conspiracy theories. The 

effects of the Discernment condition were in 

contrast to the Inoculation and Active interven-

tions, which improved critical appraisal of con-

spiracy theories but increased scepticism of 

plausible conspiracy theories. See Study 2 for a 

replication of these analyses with a more relia-

ble scale.  

3.2.2 Did the Discernment Intervention De-
crease Epistemically Unwarranted Be-
liefs? 

Per our preregistration, one participant was re-

moved for scoring 2.5 standard deviations 

above the mean and one participant did not 

answer any IEUB items. As seen in Figure 2, a 

one-way ANOVA revealed that there was a 

main effect of intervention group on IEUB 

scores (F(4, 1212) = 3.89, p = .004, η² < 0.01). How-

ever, multiple comparisons revealed that this 

main effect was not driven by the Discernment 

condition, as there were no significant differ-

ences between the Discernment condition and 

the Active (p = .924), Inoculation (p = .975), Prim-

ing (p = .486) and Control (p = .268) conditions.  

As a robustness check, an exploratory ANCOVA 

was also conducted to examine the effect of in-

terventions on IEUB scores while controlling for 

age, gender, and nationality (variables that 

might have differed between Studies 1a and b). 

The addition of these covariates did not change 

the results, finding a significant effect of inter-

vention type on IEUB scores, (F(4, 1171) = 3.21, p = 

.012, η² = 0.01). The full ANCOVA is reported in 

Supplementary Materials.   

Importantly, to examine any response bias that 

the interventions may have encouraged, we 

drew on signal detection theory to calculate c, 

which allowed us to calculate the threshold for 

veracity that participants required before judg-

ing a statement as factual. Positive values indi-

cate that a participant is less likely to judge 

statements as factual regardless of their verac-

ity, and negative values indicate that a partici-

pant is more likely to judge statements as fac-

tual regardless of their veracity. We calculated 

c by subtracting the z-score of participants’ er-

roneous beliefs in unwarranted statements 

from the z-score of their accurate beliefs in fac-

tual statements, dividing the difference by two, 

and then multiplying the result by a negative 

one.  

A one-way ANOVA of c scores indicated a sig-

nificant effect of intervention group (F(4, 1211) = 

2.67, p = .031, η² < 0.01). A post-hoc Tukey’s test 

revealed that those in the Discernment group 

were significantly more likely to have a bias to-

wards dismissing all statements in the IEUB as 

false in comparison to the Priming group (p = 

.013, d = .14), which shows a bias towards accept-

ing all statements in the IEUB as factual. Im-

portantly, neither of the c scores in either the 

Discernment group (p = .495) or the Priming 

group (p = .431) were significantly different from 

the Control condition. There were no differ-

ences between the Control condition and the 
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Figure 2 

Violin plots showing the kernel densities of A) epistemically unwarranted beliefs, and B) c scores for epistemically unwarranted 

beliefs to estimate response bias 

 

 

 

Note: *p < .05, **p < .01, ***p < .001; Lines denote significant differences. 
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Active (p = 1.00) or Inoculation (p = 1.00) condi-

tions. Furthermore, an exploratory ANCOVA re-

vealed that the effects of intervention groups 

on IEUB c scores were not significant when 

controlling for nationality, age, and gender 

(F(4, 1170) = 2.28, p = .059, η² < 0.01).  

3.3 Study 1b Discussion  

While the reliability of the CTAC was still below 

acceptable thresholds for valid interpretation, 

our analysis tentatively suggested that encour-

aging discernment could improve participants’ 

overall ability to critically appraise conspiracy 

theories. Participants in the Discernment con-

dition appeared to more accurately appraise 

conspiracy theories than controls while still in-

dicating improved appraisal of implausible 

conspiracy theories as seen in Active and Inoc-

ulation conditions. These results were promis-

ing as they suggested the possibility that the 

Discernment intervention could improve ap-

praisal of implausible conspiracy theories in a 

manner similar to the Active and Inoculation 

interventions while preventing encourage-

ment of blind scepticism. Furthermore, signal 

detection analysis conducted on the IEUB to 

test for response bias suggested that the Dis-

cernment condition was not merely encourag-

ing a bias to accept or reject conspiracies but 

possibly teaching participants to distinguish 

between plausible and implausible stimuli. 

However, the CTAC did not meet acceptable 

thresholds for valid interpretation of the find-

ings. We therefore opted to see whether these 

results could be replicated using a more robust 

and valid version of the CTAC in Study 2. 

4. STUDY 2 

We conducted a second study using a 15-item 

version of the CTAC, which had been previously 

shown to have higher reliability (α = 0.75) than 

its eight-item counterpart (O’Mahony et al., 

2024) to replicate the findings of Study 1. We in-

cluded two additional measures of conspiracy 

thinking to assess the effectiveness of the in-

terventions more broadly. The Generic 

Conspiracist Belief Scale (Brotherton et al., 2013) 

was used to measure participants’ general ten-

dency to entertain conspiracy beliefs. The Judg-

ments of (Im)Plausible Conspiracy Theories 

(Frenken et al., 2024) was used to measure how 

participants assessed the likelihood of plausible 

and implausible conspiracy theories but fo-

cused primarily on likelihood judgments in 

contrast to critical appraisal as measured by the 

CTAC. This study was not preregistered as it was 

a replication of Study 1. 

4.1 Methods 

4.1.1 Participants 

Power analysis using GPower version 3.1.9.7 in-

dicated that 540 participants were required to 

detect a Cohen’s f effect size of 0.15 with 80% 

power, with a one-way ANOVA. We expected a 

larger effect size based on the findings of Study 

1. We recruited 554 participants from the partic-

ipant recruitment website Prolific (353 women, 

Mage = 41.26, SDage = 13.31). Most participants 

were from the United Kingdom (67%), and the 

remaining participants were from Canada 

(17%), the United States (6%), Ireland (5%), Aus-

tralia (4%), and New Zealand (1%). Seven partic-

ipants failed two attention checks and were re-

moved from the sample, leaving 547 partici-

pants in the final analysis. 

4.1.2 Materials 

Critical Thinking About Conspiracies Assess-

ment (CTAC) 15-item Long-Form. The 15-item 

long-form version of the CTAC was used in this 

study (O’Mahony et al., 2024; see Supplemen-

tary Materials). Like the eight-item CTAC used 

in Study 1, this version presents participants 

with 15 vignettes describing hypothetical sce-

narios (seven plausible and eight implausible). 

The mean score was 10.91 (SD = 2.96) out of a 

possible 15. The scale showed good reliability in 

the current study (Cronbach’s α = .76). The im-

plausible subscale showed good reliability (α = 

.77), and the plausible subscale showed ac-

ceptable reliability (α = .62). 

Generic Conspiracist Belief Scale (GCBS). The 
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Generic Conspiracist Beliefs scale (Brotherton 

et al., 2013) is a 15-item Likert scale that presents 

various statements about conspiracy theories 

(e.g., “A small, secret group of people is respon-

sible for making all major world decisions, such 

as going to war”). We included the GCBS to as-

sess how the interventions might affect con-

spiracy ideation, which was not measured in 

our previous study. Scores for each item range 

from one to five (1 = Definitely not true, 5 = Def-

initely true). Higher scores are indicative of 

higher conspiracy belief. Mean scores were cal-

culated for each participant, with scores rang-

ing from a possible 1 to 5 (min = 1.00, max = 

4.67). The mean score was 2.43 (SD = 0.80). The 

internal reliability was excellent (α = .93). 

Conspiracy Judgements. The Judgments of 

(Im)Plausible Conspiracy Theories (JICT; 

Frenken et al., 2024) assessment was used as 

an additional measure of discernment be-

tween plausible and implausible conspiracy 

theories. The overall assessment consists of six 

items. The Plausible (α = .75) and Implausible (α 

= .71) subscales consist of three items each and 

the overall reliability was acceptable (α = .78). 

Participants were told to imagine a fictional 

country named Lumaria, described as an in-

dustrialised and democratic state with diverse 

institutions. Participants then rated the likeli-

hood of six theories being true on a Likert scale 

(1 = Very Unlikely, 7 = Very likely). An implausible 

example is: “The Lumarian government, facing 

declining support, staged a false flag terrorist 

attack on a crowded train station with the 

help of its intelligence service. As the election 

approached, tensions rose and the govern-

ment used fear to rally the population against 

a perceived terrorist threat in order to main-

tain its grip on power”. A plausible example is 

“The powerful technology company 

‘TechWave Enterprises’ uses advanced surveil-

lance technology to spy on users and manipu-

late their behavior. This includes collecting and 

analyzing user data without their knowledge 

or consent, using that data to create targeted 

advertising, or even influencing political or 

social outcomes through targeted messaging”. 

Mean scores were calculated for each partici-

pant, ranging from 1 to 7 (min = 2.67, max = 6.67). 

The overall mean score was 4.75 (SD = 0.73). The 

Implausible and Plausible subscales were 

found to negatively correlate with one another 

(r = -.45, p < .001). Moreover, the JICT was only 

reliable when higher scores indicated higher 

ratings of plausibility on both subscales – in 

contrast to reverse scoring the Implausible 

scale so that higher scores indicate more cor-

rect answers. This would suggest that partici-

pants generally either endorsed or rejected all 

conspiracy theories regardless of their plausibil-

ity. 

4.1.3 Procedure 

Participants completed a study that was almost 

identical to that used in Study 1. After being ran-

domly assigned to one of the 5 intervention 

groups (Control, Priming, Inoculation, Active, 

Discernment), participants completed the 

CTAC, followed by the GCBS and the JICT. Items 

for the CTAC, GCBS, and the JICT assessment 

were presented in random order. The CTAC re-

sponses were also randomised. 

4.1.4 Attention Checks 

The attention checks used in Study 2 were the 

same as those used in Study 1. However, partic-

ipants were only excluded from the analysis if 

they failed two or more of any attention checks. 

Participants who failed two or more were re-

placed through Prolific and thus were not in-

cluded in the dataset. The percentage of failed 

attention checks per condition were: Control 

(1%), Priming (2%), Inoculation (7%), Active (4%), 

Discernment (8%). A one-way ANOVA found 

that there were significant differences between 

the total failed attention checks across the in-

tervention groups (F(4, 542) = 2.92, p = .021, η² = 

0.02). However, multiple comparisons revealed 

that there were no significant differences be-

tween any of the comparisons, with only the 

Discernment condition reporting marginally 

higher attention check failures than the Control 

condition (p = .053). We accounted for the 
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number of attention checks per condition and 

calculated the percentage of overall checks 

failed and found that there were no significant 

differences between groups (F(4, 542) = 2.09, p 

= .081, η² = 0.02). These findings suggest that 

the different number of attention checks were 

responsible for this slight deviation between 

groups. 

4.2 Results 

As shown in Table 1, there were small to mod-

erate correlations found between the different 

outcome measures used in this study. Higher 

critical appraisal of conspiracy theories (CTAC) 

was associated with lower conspiracy ideation 

(GCBS) and more accurate likelihood judge-

ments of plausible and implausible conspiracy 

theories (JICT). More accurate likelihood judge-

ments (JICT) were also associated with lower 

levels of general conspiracy ideation (GCBS). 

A total of ten participants were excluded from 

the CTAC analysis for scoring 2.5 standard devi-

ations above or below the mean. There was a 

significant difference in overall CTAC scores 

among the interventions as assessed by a one-

way ANOVA (F(4, 532) = 5.05, p < .001, η² = 0.04). 

As can be seen in Figure 3, a Tukey’s HSD Test 

for multiple comparisons found that partici-

pants were significantly more accurate at criti-

cally appraising conspiracy theories in the Dis-

cernment condition than those in the Control 

(p = .004, d = 0.48) or Priming (p = .001, d = 0.56) 

conditions. Other comparisons were not signif-

icant.  

We then compared the intervention groups on 

their ability to critically appraise implausible 

and plausible conspiracy theories. For the Im-

plausible subscale (that is, where participants 

should reject the conspiracy), a one-way 

ANOVA indicated a significant effect of condi-

tion (F(4, 532) = 13.93, p < .001, η² = 0.09). A post-

hoc Tukey’s HSD Test for multiple comparisons 

found that participants were significantly more 

accurate at critically appraising implausible 

conspiracy theories in the Discernment condi-

tion than in the Control (p < .001, d = 0.61) and 

Priming conditions (p < .001, d = 0.72). However, 

those in the Discernment condition were not 

significantly more accurate than those in the 

Active (p = 1.00) and Inoculation conditions (p = 

.995). Those in the Active condition were also 

significantly more accurate than those in the 

Control (p < .001, d = 0.60) and Priming (p < .001, 

d = 0.71) conditions. Similarly, those in the Inoc-

ulation condition were significantly more accu-

rate than those in the Control (p < .001, d = 0.54) 

and Priming conditions (p < .001, d = 0.65). There 

was no significant difference between the Ac-

tive and Inoculation (p = .991) conditions, nor be-

tween the Priming and Control conditions (p = 

.943).  

For the Plausible CTAC subscale (where the cor-

rect answer is to endorse the possibility of a 

conspiracy), there was a main effect of interven-

tion group (F(4, 532) = 3.75, p = .005, η² = 0.03). A 

post-hoc Tukey’s test showed that those in the 

Discernment condition were significantly more 

accurate at appraising plausible conspiracy 

theories than those in the Active condition (p = 

.005, d = 0.47). Additionally, those in the Priming 

condition were significantly more accurate 

Table 1 
Correlations for Dependent Variables 

Measures 1 2 3 4 5 6 
1. CTAC  

      

2. CTAC Implausible 0.83** 
     

3. CTAC Plausible 0.74** 0.24** 
    

4. JICT 0.34** 0.30** 0.23** 
 

 
 

5. JICT Implausible 0.35** 0.49** 0.03 0.52**  
 

6. JICT Plausible -0.001 -0.18** 0.22** 0.52** -0.46** 
 

7. GCBS -0.42** -0.57** -0.05 -0.27** -0.72** 0.44** 
Note. **p < .001 
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than those in the Active condition (p = .038, d = 

0.39). No other comparisons were statistically 

significant.  

We measured the discernment rates of partic-

ipants in terms of their ability to critically distin-

guish between implausible and plausible con-

spiracy theories. We computed a d-prime (d’) 

as a measure of critical sensitivity to the differ-

ence between implausible and plausible con-

spiracy theories. This was calculated using z 

scores of accurately appraising implausible 

conspiracy theories (“hits”) and subtracting the 

z scores of participants erroneously dismissing 

plausible conspiracy theories (“false alarms”). 

This is based on the premise of participants 

correctly appraising implausible conspiracy 

theories while not overshooting and errone-

ously dismissing plausible conspiracy theories. 

A one-way ANOVA indicated a significant effect 

of intervention group (F(4, 532) = 4.32, p < .002, 

η² = 0.03). A post-hoc Tukey’s test revealed that 

those in the Discernment condition demon-

strated better discernment than those in the 

Priming (p = .003, d = 0.52) and Control (p = .009, 

d = 0.45) conditions. There were no significant 

differences between any other comparisons. 

As a robustness check, four ANCOVAs were 

conducted to examine the effect of the inter-

ventions on each CTAC outcome while control-

ling for age, gender, and nationality. All results 

were broadly the same as the ANOVAs and are 

reported in full in Supplementary Materials. In 

summary, while controlling for these covari-

ates, we still found a significant effect of inter-

vention type on overall CTAC scores (F(4, 525) = 

5.51, p < .001, η² = 0.04), on Plausible CTAC scores 

(F(4, 525) = 3.54, p = .007, η² = 0.03), on Implau-

sible CTAC scores (F(4, 525) = 14.71, p < .001, η² = 

0.10), and on CTAC d’ scores (F(4, 525) = 4.64, p 

= .001, η² = 0.03). Multiple comparisons revealed 

that results were broadly the same as the main 

analysis. 

4.2.1 Did the Interventions Decrease General 
Conspiracy Ideation? 

There was a significant effect of 

the intervention group on GCBS scores (F(4, 

542) = 5.05, p < .001, η² = 0.04). As seen in Figure 

4, participants in the Active condition reported 

significantly lower conspiracy ideation than 

those in the Priming condition (p = .001, d = -

0.53). Similarly, those in the Inoculation condi-

tion reported significantly lower conspiracy ide-

ation than those in the Priming condition (p < 

.001, d = -0.52). There were no significant differ-

ences amongst any of the other comparisons.  

An ANCOVA was conducted to examine the ef-

fect of interventions on GCBS scores while con-

trolling for age, gender, and nationality. The AN-

COVA revealed a significant effect of interven-

tion type, F(4, 535) = 5.47, p < .001, η² = 0.04. Re-

sults were the same as the main ANOVA analy-

sis. 

4.2.2 Did the Interventions Improve Likeli-
hood Ratings of Plausible and Implausi-
ble Conspiracy Theories? 

There was no significant effect of intervention 

group on the JICT (F(4, 542) = 1.26, p = .287, η² = 

0.01). There were no significant differences be-

tween the Discernment (M = 4.66, SD = .76), Ac-

tive (M = 4.82, SD = 0.75), Inoculation (M = 4.71, 

SD = 0.72), Priming (M = 4.70, SD = 0.61) and Con-

trol (M = 4.83, SD = 0.78) conditions.  

We then separately assessed intervention ef-

fects on appraisal of the scale’s implausible and 

plausible conspiracy theories subscales. There 

was a significant main effect of intervention 

group on ratings of implausible conspiracy the-

ories (F(4, 542) = 3.00, p = .018, η² = 0.02). Partici-

pants in the Active condition were significantly 

more inclined to correctly rate implausible con-

spiracy theories as being unlikely than those in 

the Priming condition (p = .022, d = 0.43). Simi-

larly, participants in the Inoculation condition 

were significantly more inclined to correctly 

rate implausible conspiracy theories as being 

unlikely than those in the Priming condition (p 

= .040, d = 0.38).  

There was also a main effect of intervention 

group on appraisal of plausible conspiracies 
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Figure 3 

Violin plots showing the Study 2 kernel density distribution of A) overall critical appraisal of conspiracy theories (CTAC Total),  B) 
critical appraisal of plausible conspiracy theories (CTAC Plausible), C) critical appraisal of implausible conspiracy theories (CTAC 
Implausible), and D) critical discernment between plausible and implausible conspiracy theories (CTAC d’).  
 

 

Note: *p < .05, **p < .01, ***p < .001; Lines denote significant differences. 
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Figure 4 

Violin plots showing the kernel density distribution of A) conspiracy judgements of the likelihood of plausible and implausible 
conspiracy theories (JICT), B) discernment between plausible and implausible conspiracy theories (JICT d’), and C) general con-
spiracy ideation (GCBS). 
 

 

 

Note: *p < .05, **p < .01, ***p < .001; Lines denote significant differences. 
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(F(4, 542) = 3.00, p = .018, η² = 0.02). Those in the 

Inoculation condition were significantly less in-

clined to rate plausible conspiracy theories as 

being likely than those in the Priming condi-

tion (p = .049, d = -0.37) and also marginally less 

likely than those in the Control condition to 

rate plausible conspiracy theories as being 

likely (p = .053, d = -0.38). Overall, participants in 

the Inoculation condition were more blindly 

sceptical of plausible conspiracy theories, simi-

lar to the effects of the interventions on the 

CTAC. No other comparisons were significant.  

We calculated d’ for the JICT to calculate the 

extent to which participants discerned be-

tween the likelihood of plausible and implausi-

ble conspiracy theories. A one-way ANOVA 

found no significant differences between d’ 

scores on the JICT among any intervention 

group (F(4, 532) = 1.59, p = .175, η² = 0.01).  

As a robustness check, four ANCOVAs were 

conducted to examine whether our findings 

still held if we controlled for age, gender and 

nationality. The results remained the same, 

with no effect of condition on overall JICT 

scores (F(4, 535) = 1.41, p = .230, η² = 0.01), a sig-

nificant effect on Implausible JICT scores (F(4, 

535) = 3.00, p = .018, η² = 0.02), a significant effect 

on Plausible JICT scores, (F(4, 535) = 2.84, p = 

.024, η² = 0.02), and no significant effect on JICT 

d’ scores (F(4, 535) = 1.41, p = .230, η² = 0.01). All 

analyses are reported in full in Supplementary 

Materials.  

5. GENERAL DISCUSSION 

Conspiracy theory research - especially inter-

vention studies - have suffered from ambigui-

ties in both definitions and measurements. 

Based on the findings from the current study, 

we echo previous calls for teaching critical 

thinking skills as the most appropriate inter-

vention type. We argue for more accurate dis-

tinctions to be made between plausible and 

implausible conspiracy theories in how we de-

fine and discuss conspiracy beliefs (Duetz, 

2023), how we measure them empirically 

(O’Mahony et al., 2024), and how we design in-

terventions (Guay et al., 2022). To the best of our 

knowledge, this paper is the first to examine 

the relative effectiveness of several intervention 

types designed to increase critical appraisal of 

conspiracy theories, focusing on the processes 

that underpin conspiracy beliefs rather than 

just assessing the outcome. Overall, we con-

sider our findings positive and encouraging, as 

we detected significant (though moderate) ef-

fects of very brief interventions (~5 minutes in 

length) on participants’ ability to critically eval-

uate novel conspiracy theories. This highlights 

the potential malleability of these sometimes 

unreasonable and problematic beliefs and en-

courages further research in this area.  

Our results indicate that the interventions var-

ied in effectiveness. Priming interventions were 

found to be no more effective than controls at 

improving critical appraisal of conspiracy theo-

ries or reducing conspiracy and unfounded be-

liefs. Indeed, priming interventions were found 

to have no effect on any outcome measures 

when compared to controls. This is consistent 

with recent literature indicating that priming 

interventions are not effective (Epstein et al., 

2021; Roozenbeek et al., 2021; Većkalov et al., 

2024). Importantly, it should be noted that the 

priming intervention used in the current study 

was modelled on real-life misinformation cam-

paigns that have been run by government 

agencies, such as the “Don’t Feed the Beast” 

campaign (U.K. Government, 2020). Our results 

suggest these interventions are ineffective at 

reducing unreasonable conspiracy beliefs. 

While we had expected that the active inocula-

tion would be more effective than the passive 

inoculation, this was not the case, suggesting 

that the addition of a quiz where participants 

applied the inoculation lessons did not improve 

learning outcomes. This findings contrasts with 

previous research indicating an improvement 

on learning outcomes when interactive quizzes 

are used in the learning process (Bälter et al., 

2013; Förster et al., 2018). It may have been a re-

sult of the brief nature of our intervention, or 
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the lack of a delay between the treatment and 

assessment (Banas & Rains, 2010; McGuire, 

1964). In particular, early inoculation research 

found that the effects of active inoculations 

were only discernible after a two-day delay, in 

comparison to passive inoculations, which 

were much more instantaneous (Rogers & 

Thistlethwaite, 1969). It is possible that active in-

oculations may have a sleeper effect, and due 

to the short time interval of our study, the 

booster effects of the active inoculation were 

not detected. 

Our analysis produced the novel finding that 

many of the interventions that are well-estab-

lished in the research literature have either no 

effect or a negative effect on participants’ abil-

ity to correctly reason about plausible conspir-

acy theories. Our findings suggest that many of 

interventions designed to tackle unfounded 

conspiracy theories are effective in reducing 

susceptibility to implausible conspiracy theo-

ries but have no statistically significant effect in 

terms of increasing critical appraisal of plausi-

ble conspiracy theories. These conclusions are 

consistent with findings from general misinfor-

mation literature that indicates that interven-

tions aimed at reducing susceptibility to fake 

news often makes participants overly sceptical 

of factual news headlines as well (Hoes et al., 

2023; van der Meer et al., 2023). Interventions 

that increase blind scepticism may do more 

harm than good, and this raises important 

questions regarding how we should intervene 

in conspiracy beliefs, but also how we measure 

them (Guay et al., 2022; Hameleers, 2023). Our 

findings suggest that previously published in-

terventions (which assess belief in exclusively 

implausible conspiracy theories or general 

conspiracy ideation), were perhaps increasing 

participants’ tendency to dismiss all conspiracy 

theories regardless of their plausibility (Banas & 

Miller, 2013; Jolley & Douglas, 2017). To date, this 

has been invisible to researchers due to the na-

ture of the measures employed (O’Mahony et 

al., 2023). We encourage researchers to con-

sider discernment as an important outcome 

measure in future conspiracy belief studies.  

We also tested a novel discernment condition, 

which was unlike any intervention found in a 

prior systematic review of the topic, (O’Mahony 

et al., 2023) and found it increased overall dis-

cernment between plausible and implausible 

conspiracy theories. The Discernment condi-

tion showed success across three different 

measures in comparison to control groups 

(CTAC overall, CTAC Implausible, CTAC d’) with 

Active and Inoculations having significant ef-

fects on two measures (IEUB, CTAC Implausi-

ble). Relative to the more standard inoculation 

interventions, teaching discernment improved 

appraisal of plausible conspiracy theories while 

having no detrimental effect on appraisal of im-

plausible conspiracy theories, improving overall 

discernment. Indeed, it should be noted that 

those in the discernment condition were no 

more accurate at appraising plausible conspir-

acies than those in the control group. This sug-

gests that teaching discernment does not 

undo the healthy scepticism conferred by the 

inoculation conditions but rather has an addi-

tive effect to prevent the blindly sceptical “over-

correction” that such interventions may cause. 

Signal detection analysis using the CTAC d’ and 

IEUB c scores also suggested that the discern-

ment condition was not merely encouraging a 

response bias to dismiss or accept conspiracy 

theories but was improving participants’ ability 

to critically distinguish between plausible and 

implausible conspiracy theories. Importantly, 

our results indicated that enjoyment did not 

differ between the intervention groups despite 

differences in length and engagement re-

quired from the participant. While participants 

only rated moderate enjoyment in all condi-

tions, these findings indicate that the variability 

in length and complexity of these interventions 

had no negative effect on participants’ enjoy-

ment of these interventions. Therefore, more 

engaging interventions may not run the risk of 

decreasing participants’ overall enjoyment of 

these interventions (Galesic & Bosnjak, 2009).  
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Our analysis also examined the effect of the in-

terventions on other measures of conspiracy 

thinking and unfounded beliefs. The results in-

dicated that both passive and active interven-

tions were successful in reducing epistemically 

unwarranted beliefs, which is consistent with 

previous research that utilised much more in-

tensive intervention methods (Dyer & Hall, 

2019). These findings are promising, suggesting 

that shorter, scalable interventions may be ca-

pable of challenging unwarranted beliefs. Fur-

thermore, these findings may also suggest that 

broad interventions that target conspiracy be-

liefs may translate to tackling adjacent topics 

such as pseudoscience, which is consistent 

with previous work (Cook et al., 2017). However, 

our brief interventions did not have significant 

effects on a measure of generic conspiracy ide-

ation (i.e., the GCBS), which is inconsistent with 

previous research (Mason et al., 2024).  

Our interventions did not consistently improve 

ratings of conspiracy plausibility, though to our 

knowledge, this was the first study to use the 

JICT as an intervention outcome measure 

(Frenken et al., 2024). This is perhaps not so sur-

prising, as the conspiracies described in the 

JICT items are classed as correct or incorrect 

based on the subject matter (e.g., Big Tech con-

spiracies were plausible, whereas secret reli-

gious organisations were implausible). This is a 

different approach to the CTAC, where plausi-

bility was based entirely on the information 

available to the participant. Interventions im-

proving participants’ scores on the CTAC but 

not the JICT may suggest that these interven-

tions improved participants’ ability to change 

how they critically evaluated the evidence sup-

porting or rejecting a novel conspiracy theory, 

but did not ultimately alter their estimations of 

likelihood judgements of specific novel con-

spiracy theories. Alternatively, the observed re-

sults may be due to the nature of the interven-

tions used. The discernment intervention in 

particular was quite similar in format and con-

tent to the CTAC itself. Therefore, it may be that 

the skills acquired in the discernment 

intervention translated to the CTAC, but not to 

the JICT. We recommend further study in this 

regard to disentangle the effectiveness of vari-

ous kinds of discernment-based interventions 

using a wide variety of outcome measures.   

Overall, we tentatively suggest that the differ-

ent effects of the interventions on the various 

conspiracy thinking measures may be ex-

plained by the fact that these measures assess 

related but distinct concepts. We hypothesise 

that these interventions were effective at im-

proving participants’ ability to think rationally 

about novel conspiracy theories (measured via 

the CTAC) and evaluate general misinformation 

(IEUB) but did not effectively sway their under-

lying propensity to think in a conspiratorial 

manner (GCBS), or their attitudes towards the 

plausibility of conspiracy theories (JICT). We 

hope our research might encourage further 

studies on the various mechanisms that under-

pin these potentially distinct constructs in the 

hope of finding interventions that effectively 

target unreasonable conspiracy beliefs. 

One important limitation of this study is that we 

used a cross-sectional design and did not 

measure any longitudinal effects, a limitation 

common to conspiracy intervention studies 

(O’Mahony et al., 2023). The second limitation of 

our study is that we primarily sampled Western 

countries, with the majority of our sample resid-

ing in the United Kingdom. Recent research 

has suggested that there is a lack of diverse 

samples in conspiracy and misinformation re-

search (O’Mahony et al., 2023; Murphy et al., 

2023). However, this was a deliberate trade-off, 

as the CTAC assessment has only been vali-

dated in English, and due to the length of the 

items in assessment, we felt that native Eng-

lish-speaking skills were a requirement for this 

research. Future studies should examine the 

generalisability of the results observed here, 

both across cultures and over a longer period. 

Finally, we only tested broad-spectrum inocula-

tions in this study. Therefore, the efficacy of 

other inoculations, such as topic-specific 
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inoculations, need to be evaluated (Banas & 

Miller, 2013; Jolley & Douglas, 2017). 

In summary, while our study found that estab-

lished active and passive inoculations are effec-

tive at increasing critical appraisal of implausi-

ble conspiracy theories and reducing epistem-

ically unwarranted beliefs, it also highlights the 

threat of these inoculations promoting blind 

scepticism. We propose a novel discernment 

intervention that is effective in promoting crit-

ical appraisal of implausible conspiracy theo-

ries while having a protective effect that miti-

gates the negative effects of typical interven-

tions on evaluations of plausible conspiracy 

theories. We recommend that future studies 

focus on both measuring discernment of con-

spiracy theories as an outcome measure and 

designing interventions that encourage dis-

cernment over blind scepticism. 
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