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1. INTRODUCTION 

In 2020, the World Health Organization (WHO) 

declared an “infodemic” where the amount of 

(false) information, both offline and online, is 

contributing to confusion and making it diffi-

cult to identify trustworthy information 

(Pertwee et al., 2022). Similarly, in 2024, the 

World Economic Forum Global Risks Report 

named misinformation as the top global risk to 

society in the next few years (Global Risks Re-

port, 2024) – and with good reason. Misinfor-

mation has been shown to impact important 

decisions like getting vaccinated (Loomba et 

al., 2021), and whom to vote for during elections 

(Gunther et al., 2019), but also support for key 

issues such as climate change (van der Linden 

et al., 2017), and compliance with public health 

guidance. As such, the infiltration of misinfor-

mation into information ecosystems poses a 

substantial threat to a range of pressing global 

issues spanning health, environment, democ-

racy, and social justice (T. Lee, 2019; Lewan-

dowsky et al., 2017; Maleki et al., 2021; Treen et 

al., 2020; van der Linden et al., 2017). 

One proposed method to combat misinfor-

mation is rooted in inoculation theory 

(McGuire, 1964). Much like how individuals can 

be immunised against viral contagion, inocula-

tion theory suggests that they can also be pre-

emptively vaccinated against undesirable per-

suasive attacks. However, news increasingly 

flows through social media sites (Auxier & An-

derson, 2021), which contain a host of other per-

suasive social cues that complicate the infor-

mation environment and warrant attention 

(Traberg, Harjani, et al., 2024). In this paper, we 

examine whether it is possible to inoculate 

news consumers against misinformation, even 

in the presence of persuasive social cues. As 

heavy emotional appeals have been identified 

as one of the ‘fingerprints’ of misinformation 

(Carrasco-Farré, 2022), here we focus on emo-

tionally misleading news and develop an emo-

tion-fallacy inoculation intervention to tackle 

this. Below, we outline research demonstrating 

the social context of misinformation 

susceptibility followed by a brief review of re-

search on inoculation theory.  

1.1 The Social Context of Misinformation Sus-
ceptibility 

Research has demonstrated that ‘social proof’ - 

exposure to social cues that indicate the judge-

ments of others - has a significant influence on 

our own perceptions of information (Asch, 1951). 

For example, social interaction can lead to be-

lief acquisition (Moussaïd et al., 2013) and con-

sensus within social groups is a predictor of in-

dividual attitudes (Kobayashi, 2018; Lewan-

dowsky et al., 2019). Expressing, sharing, and 

validating information within groups and com-

munities represents a virtually ineluctable part 

of the internet (Dvir-Gvirsman, 2019; Kim, 2018; 

S. S. Lee et al., 2021). A significant proportion of 

news consumers get at least some of their 

news from social media sites (Auxier & Ander-

son, 2021; Walker & Matsa, 2021) and people of-

ten discuss socio-cultural issues with their so-

cial circles (Sehulster, 2006). As such, news con-

sumers are very likely to encounter the judge-

ments of others in ways that might impact how 

they assess the veracity of misinformation. For 

instance, articles are liked and commented on 

as well as being shared on social media. Such 

online commentary has been found to influ-

ence perceptions of wider social consensus 

(Traberg, Harjani, et al., 2024), with conse-

quences for individual beliefs (Lewandowsky et 

al., 2019).   

Recent research shows that being exposed to 

social proof in the form of fabricated social con-

sensus information (e.g., fabricated percent-

ages of previous participant judgements) im-

pacts misinformation susceptibility (Traberg, 

Harjani, et al., 2024). Moreover, being exposed 

to this type of ‘local’ consensus information also 

impacts perceptions of wider public consensus 

(which we refer to as perceived consensus) – 

that is, the percentage of the public that news 

consumers think would find the information re-

liable.  

Although research documents that individual 
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judgements are impacted by social proof, indi-

viduals themselves may underestimate their 

own susceptibility to such cues. Work on social 

influence shows that this is often undetected 

by influenced individuals (e.g., Nolan et al., 

2008). Similarly, work on media effects demon-

strates that people tend to perceive media in-

fluences as more pronounced on others than 

on themselves (i.e., the ‘third person media ef-

fect’; Sherrick, 2016), which Douglas and Sutton 

(2004) suggest stems from an underestima-

tion of the persuasibility of the self.  We pro-

pose the existence of a similar phenomenon 

regarding social cues, which we term the “third 

person consensus effect”. If this effect exists, 

where individuals believe that social (consen-

sus) cues wield a greater influence on others 

than on themselves, it warrants attention from 

researchers in the misinformation field. Such a 

perception could lead individuals to develop a 

false sense of immunity to social influence, po-

tentially resulting in an underestimation of 

their vulnerability to misinformation.  

1.2 Inoculation Theory: A Potential Solution 

In response to the spread of misinformation, 

researchers have investigated whether it is 

possible to prevent its psychological effects be-

fore people are exposed to it (Cook et al., 2017; 

Lewandowsky & van der Linden, 2021; Traberg 

et al., 2022, 2023). A problem with misinfor-

mation is that even when explicit warnings or 

retractions are made, misinformation can con-

tinue to impact reasoning (Lewandowsky et al., 

2012). Inoculation theory (McGuire, 1964) pro-

poses that much like vaccinations against viral 

contagion, individuals can be psychologically 

vaccinated against persuasive attacks 

(Roozenbeek, Traberg, et al., 2022; Traberg et 

al., 2022; van der Linden, 2022). In contrast to 

post-hoc measures such as fact-checks, correc-

tions or retractions, inoculation theory repre-

sents a pre-emptive solution to countering 

misinformation. A growing body of evidence 

supports the use of inoculation interventions to 

counter both specific misinformation content 

(Mason et al., 2023; Spampatti et al., 2023; van 

der Linden et al., 2017) and the underlying ma-

nipulative techniques contained in misinfor-

mation (Banas et al., 2023; Cook et al., 2017; 

Lewandowsky & Yesilada, 2021; Roozenbeek, 

Traberg, et al., 2022; Roozenbeek, van der Lin-

den, et al., 2022; Roozenbeek & van der Linden, 

2020).  

According to the theory (McGuire, 1961), inocu-

lation interventions should consist of two com-

ponents. A threat component forewarns peo-

ple that a persuasive attack is imminent to cog-

nitively prepare and motivate the mind to be 

ready to engage with the second component. A 

refutational pre-emption provides people with 

the cognitive tools to refute future misinfor-

mation, either through exposing specific false 

arguments (van der Linden et al., 2017), or mis-

leading techniques that underlie misinfor-

mation more generally (Cook et al., 2017; 

Roozenbeek, Traberg, et al., 2022; Roozenbeek, 

van der Linden, et al., 2022).  

Technique-based inoculations have witnessed 

particular attention due to their potential for 

scalability (Roozenbeek, van der Linden, et al., 

2022). However, while inoculation might help 

individuals be more discerning in their infor-

mation environment, information is typically re-

ceived in the context of other people (Clarkson 

et al., 2013; Hertz et al., 2017; Tormala et al., 2009). 

As a result, social processes might also influ-

ence the degree to which information is ac-

cepted as true. For this reason, researchers 

have started calling for investigations of how 

contextual cues in the misinformation environ-

ment may impact the efficacy of inoculation in-

terventions (Traberg, 2024).  

1.3 Emotional Deception & Inoculation 

Emotions play a key role in the spread of misin-

formation (Carrasco-Farré, 2022). Firstly, people 

are more susceptible to misinformation in an 

emotional state (Martel et al., 2020). Secondly, 

emotions play a role in the spread of misinfor-

mation with emotionally deceptive news mak-

ing up part of the “fingerprints” of misinfor-

mation (Carrasco-Farré, 2022). Furthermore, 
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online misinformation has been shown to be 

significantly more emotional than non-decep-

tive content (Paschen, 2019; Peng et al., 2023). 

Although emotions are a valuable part of hu-

man communication (Juez & Mackenzie, 2019), 

when used deceptively to evoke outrage, an-

ger, or other strong emotions (Roozenbeek, 

van der Linden, et al., 2022), they can hinder our 

ability to critically assess information and ma-

nipulate attention away from the evidence by 

evoking irrelevant cues (i.e. the appeal-to-emo-

tion-fallacy: Blassnig et al., 2019; Hamlin, 1970). 

For this reason, technique-based inoculation 

interventions target emotional deception as a 

key misinformation strategy (Roozenbeek, van 

der Linden, et al., 2022).  

Despite the demonstrated effects of social 

cues on individual information judgements, it 

is unknown whether inoculation interventions 

can withstand these social influences. Is it pos-

sible to inoculate individuals against misinfor-

mation even when their social environment 

appears to endorse misinformation as reliable? 

In the current work we set out to address this 

question. Firstly, we investigate whether an 

emotion-fallacy inoculation intervention can 

protect individuals against the influence of 

misleading emotional news, and secondly, 

whether this intervention is successful in the 

presence of strong social influences. Finally, we 

examine the potential for third person consen-

sus effects. 

2. METHODS 

The purpose of this study was to test the effi-

cacy of an inoculation intervention in the pres-

ence of persuasive social cues in a 2 (inocula-

tion vs control) by 2 (social cues vs no social 

cues) randomised control trial design. The 

study was approved by the Cambridge Psy-

chology Research Ethics Committee 

(PRE.2022.117). 

2.1 Participants 

The sample was UK-based. A power analysis in-

dicated that 580 participants would be 

required to detect the hypothesised effects 

based on previously found inoculation 

(Roozenbeek, van der Linden, et al., 2022) and 

social cue effect sizes (Traberg, Harjani, et al., 

2024). After excluding 5 participants who did 

not pass the attention checks the final sample 

was N = 755 with 48.4% identifying as liberal (i.e., 

below 4 on a 1-7 Left-Right political orientation 

scale), 54.6% female, 66% had at least a bache-

lor’s degree and Mage = 43, SDage = 13.3. 94% of 

participants had social media accounts with 

78% reporting they used it at least occasionally 

and 59% of participants got the majority of their 

news from online news sites or on social media.  

Participants were randomly assigned to one of 

the four conditions with n = 192 in the Inocula-

tion with social cues condition, n = 186 in the In-

oculation without social cues condition, n = 188 

in the Control with social cues condition and n 

= 189 in the Control without social cues condi-

tion.  

2.2 Procedure 

A study on “News Evaluation” was advertised 

via Prolific and the study was run on Qualtrics. 

Upon electronic consent, participants were ran-

domly assigned to one of four conditions: 1) In-

oculation with social cues, 2) Inoculation with-

out social cues, 3) Control with social cues, or 4) 

Control without social cues.  

In the inoculation conditions, participants were 

exposed to a two-part text-based inoculation 

message. They were asked to read the mes-

sage. The page could not be skipped until at 

least 30 seconds had passed. In the control con-

ditions, participants were given a word-search 

task, with a 30 second timer that ensured they 

stayed on the page for the same duration. In all 

conditions, participants were subsequently 

shown a series of misleading and neutral head-

lines and asked to make a series of judgements 

about them (see “Measures”). Participants who 

were assigned to the conditions with social 

cues (both the inoculation group and con-

trol/word search group) were informed that a 

high percentage of previous participants had  



5 advances.in/psychology 

 

 

Social cues and emotion-fallacy inoculation Traberg et al., 2024 

judged each headline to be reliable (always 

above 75  

percent). Participants were also informed that 

their judgements would be used to calculate 

the average percentage for future participants. 

In the no social cues conditions, participants 

were not shown this statement. Then, partici-

pants answered a series of demographic ques-

tions, third person effect questions and pro-

vided responses to psychological scales. Finally, 

participants were debriefed.  

 

2.3 Materials  

2.3.1 Inoculation Message 

The inoculation intervention consisted of a 

two-part message (see Figure 1). The threat 

component forewarned participants about the 

threat of misinformation. The cognitive refuta-

tion (pre-bunk) element of the message in-

formed participants about the use of emotion-

ally deceptive language. The message also pro-

vided information about the appeal-to-emo-

tion fallacy, which involves manipulating emo-

tions to divert attention or influence percep-

tions away from the evidence. To avoid fear-

mongering about the use of emotions in news 

in general, the message highlighted that emo-

tions are a natural and valuable part of human 

communication, and that they can enhance 

the impact of messaging when used honestly 

and transparently.  

2.3.2 Control Task 

In line with previous inoculation research using 

control conditions (van der Linden et al., 2017) 

participants in the control condition were given 

a neutral word-search puzzle. 

2.3.3 Headlines 

Participants made judgements regarding six 

headlines which they were informed had been 

published online between 2021-2022: 3 emo-

tionally misleading headlines and 3 neutral 

headlines (see Table 1). The emotionally mis-

leading headlines were created for the purpose 

of the research and used the appeal-to-emo-

tion fallacy: That is, they used emotional lan-

guage to divert attention from an issue. e.g., 

“Horrific nuclear meltdown causes chaos and 

despair in local town, nuclear energy no solu-

tion for climate change residents claim.” In this 

instance, the mention of ‘nuclear meltdown’ 

does not pertain to the potential of nuclear 

power as a solution to climate change. The neu-

tral headlines were real headlines that had 

been published in 2021 and did not make use of 

emotions, instead stating ‘matter of fact’ hap-

penings or news. 

2.4 Measures 

Participants were asked to make the following 

judgements about news headlines: 

2.4.1 Perceived Reliability of Headlines 

After reading each headline, participants were 

asked: If 1 is “Not at all reliable” and 7 is “Very 

reliable”, how reliable is the above headline? (1-

Table 1 

Misleading and Neutral Headlines Included 

Headline Misleading Neutral 

Horrific nuclear meltdown causes chaos and despair in local town, nu-
clear energy no solution for climate change residents claim. 

x  

Heartbreaking story: baby elephant gets horribly hurt after falling off a 
ledge, mother elephant cries for HOURS! 

x  

Students accused of cheating note how outrageous and inhumane 
housing conditions make it difficult to study. 

x  

Physical fitness keeps your brain in good shape.  x 
Netflix to include mobile games for subscribers.  x 
Apple, Google and Amazon named as most valuable brands in the 
world. 

 x 
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7 scale). The reliability ratings were averaged 

separately for misleading headlines 

(Cronbach’s α = 0.78) and neutral headlines 

(Cronbach’s α = 0.78). 

2.4.2 Confidence 

For each headline, participants were also 

asked: “If 1 is “Not at all confident” and 7 is “Very 

confident”, how confident are you in your relia-

bility judgement above?” (1-7 scale). The confi-

dence ratings were averaged separately for 

misleading headlines (Cronbach’s α = 0.87) and 

neutral headlines (Cronbach’s α = 0.82). 

2.4.3 Perceived Accuracy 

For each headline, participants were also 

asked: “If 1 is “Not at all likely” and 7 is “Very 

likely”, how likely is it that the content of the 

above headline is an accurate description of re-

ality?” (1-7 scale). The perceived accuracy rat-

ings were averaged separately for misleading 

headlines (Cronbach’s α = 0.78) and neutral 

headlines (Cronbach’s α = 0.75). 

2.4.4 Perceived Consensus 

For each headline, participants were asked: 

“What percentage of the general public do you 

think would believe the above headline?” (0-

100%). The perceived consensus ratings were 

averaged separately for misleading headlines 

(Cronbach’s α = 0.80) and neutral headlines 

(Cronbach’s α = 0.75).  

The following variables were also computed:  

2.4.5 Reliability Discernment 

Average perceived reliability of neutral head-

lines minus average perceived reliability of mis-

leading headlines. 

2.4.6 Accuracy Discernment 

Average perceived accuracy of neutral head-

lines minus average perceived accuracy of mis-

leading headlines. 

Figure 1 

Two-Component Inoculation Message: Threat and Pre-Emption. 
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In addition to the above main measures, we 

also collected data for the following variables: 

2.4.7 Third Person Consensus Effects 

Participants were asked to report on two 

measures: 

Social cue influence on the self: On a scale from 

1-7, where 1 is "Not at all" and 7 is "A lot", please 

rate how much you think other people's judge-

ments influence your own opinions and behav-

iour. 

Social cue influence on others: On a scale from 

1-7, where 1 is "Not at all" and 7 is "A lot", please 

rate how much you think other people's judge-

ments influence the general public's opinions 

and behaviours. 

Third person consensus effect: Computed as 

social cue influence on others – social cue in-

fluence on the self.  A positive score indicates 

that participants judge others to be more sus-

ceptible to social cues than the self.  

2.4.8 Attention Checks 

We included two attention checks. In the first, 

participants were asked to select ‘Disagree’ for 

the question: “Imagine you are planning a trip 

to the beach. Please select 'Disagree' for this 

question.” In the second, they were told: “In the 

previous questions, you were asked to rate the 

reliability of various headlines. Please select 

'Reliability 6' in this question.” 

2.4.9 Demographic Variables 

Socio-demographic variables included gender 

(male, female, other), age (birth year), political 

orientation (measured on a 7-point Likert scale 

where 1 is very left-wing and 7 is very right-

wing), level of education (less than high school 

degree, high school graduate, bachelor’s de-

gree, master’s degree, doctoral degree or pro-

fessional degree), current use of social media 

(“I don’t have any accounts”; “I have one or 

more accounts but I hardly ever use them”; “I 

have one or more accounts, and I use them oc-

casionally”; “I have one or more accounts and I 

use them often”; “I have one or more accounts 

and I use them on a daily basis”) and main 

news consumption source (“I don’t really follow 

the news”, “Social Media”, “TV and radio”; “Print 

Media (newspapers, magazines)”; “Word of 

mouth”, “Online news sites (excluding social 

media)”.  

3. RESULTS 

The main hypotheses and analyses were pre-

registered: https://osf.io/8mdhp/. Exploratory 

analyses are explicitly highlighted as such. Data 

for this study is available on: 

https://osf.io/5vzxg/.  

3.1 Inoculation Effects 

Based on previous research we hypothesised 

that inoculated participants would show 

greater immunity to misinformation compared 

to those in the control condition on several key 

outcome variables. We specifically hypothesise:  

H1. Participants who are inoculated will judge 

misinformation headlines to be (A) less reliable, 

(B) less accurate and (C) be more confident in 

their reliability judgements than participants 

in the control condition.  

Three independent samples t-tests were run 

with Bonferroni corrections for multiple testing, 

confirming the three hypotheses (A, B & C) 

showing that participants who were inoculated 

judged misinformation headlines to be signifi-

cantly less reliable (t(752.91) = 3.10, p = 0.002, 

MControl = 3.73, 95% CI [3.62, 3.85], MInoculation = 3.48, 

95% CI [3.37, 3.59], d = 0.23), were more confident 

in their reliability judgement (t(751.95) = -3.54, p 

< 0.001, MControl = 4.50, 95% CI [4.38, 4.62], MInocula-

tion = 4.82, 95% CI [4.69, 4.95], d = 0.26) and judged 

the headlines to be less accurate (t(750.41) = 

2.90, p = 0.004, MControl = 3.68, 95% CI [3.57, 3.80], 

MInoculation = 3.44, 95% CI [3.33, 3.55], d = 0.21). We 

therefore confirm H1A, H1B and H1C.  

As there has been scholarly discussion regard-

ing the efficacy of inoculation interventions in 

improving discernment – that is, the ability to 

discern between true and false – we also put 

https://osf.io/8mdhp/
https://osf.io/5vzxg/
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this to the test in the following hypothesis:  

H2. Participants who are inoculated will show 

(A) higher reliability discernment and (B) accu-

racy discernment than participants in the con-

trol condition.  

Confirming H2, two independent samples t-

tests run with Bonferroni corrections for multi-

ple testing showed that participants who were 

inoculated had higher reliability discernment 

(t(746.41) = -3.23, p = 0.001, MControl  = 1.89, 95% CI 

[1.75,2.03], MInoculation = 2.23, 95% CI [2.08, 2.39], d = 

0.24) and higher accuracy discernment 

(t(752.62) = -3.19, p = 0.001, MControl = 1.89, 95% CI 

[1.76, 2.01], MInoculation = 2.18, 95% CI [2.05, 2.31], d = 

0.23). That is, inoculated participants were bet-

ter at discerning between the veracity of mis-

leading and neutral information than those in 

the control condition.  

An exploratory analysis showed that partici-

pants who were inoculated believed a signifi-

cantly larger percentage of the general public 

would judge the headlines to be reliable (which 

we refer to as ‘perceived consensus’) (t(742.27) 

= -4.65, p < 0.001, M = 65.07, 95% CI [63.56, 66.58]) 

compared to in the control condition (M = 

59.68, 95% CI [57.98, 61.38], Mdiff  = -5.49, d = 0.34). 

Figure 2 illustrates the results of the six com-

parisons above.  

3.2 Social Cue Effects and Interaction with 
Inoculation 

A key question posed in this paper is whether 

even those who are inoculated are impacted 

by social proof. H3 tests whether this is the 

case. H4 expands on this assumption by test-

ing whether social cues have a greater impact 

on those who are not inoculated.  

H3. Participants in the inoculation with social 

cues condition will judge misinformation 

headlines to be (A) more reliable and (B) more 

accurate than participants in the inoculation 

without social cues condition.  

H4: There will be an interaction between social 

cue condition and inoculation such that 

participants in the control condition (who are 

not inoculated) will be more impacted by social 

cues than those who are inoculated, showing 

(A) higher perceived reliability and (B) per-

ceived accuracy  of misleading headlines.  

To examine H3 and H4, we ran a 2x2 factorial 

ANOVA to assess whether the difference be-

tween the control and inoculation conditions 

was significantly smaller when social cues were 

present: That is, did the impact of being inocu-

lated (compared to the control) depend on 

whether social cues were included or not? The 

ANOVA model showed a significant main effect 

of inoculation (F(1,751) = 10.37, ηp
2 = 0.01, p = 

0.001), a main effect of social cues (F(1,751) = 

35.75, ηp
2 = 0.05, p < 0.001) but no interaction be-

tween the two (F (1,751) = 0.19, ηp
2 < 0.01, p = 

0.659). That is, inoculated participants judged 

misleading headlines as less reliable (M = 3.48, 

95% CI [3.37, 3.59]) than those in the control (M 

= 3.73, 95% CI [3.62, 3.84], p = 0.001, d = 0.23). Fur-

thermore, the presence (M =  3.84, 95% CI [3.73, 

3.95]) (versus absence) (M =  3.37, 95% CI [3.26, 

3.48]) of social cues increased the perceived re-

liability of misleading information (p < 0.001, d = 

0.43). Interestingly, although the interaction 

between social cues and inoculation was not 

found significant (rejecting H4A), the effect size 

for social cues was larger (ηp
2 = 0.05) than for in-

oculation (ηp
2 = 0.01). Results of these analyses 

are visualised in Figure 3 below.  

This result suggests that although it is possible 

to inoculate individuals in the presence of social 

cues, social cues make information more per-

suasive even for those who have been inocu-

lated. We therefore confirm H3A. Post-hoc tests 

with planned contrasts between the inocula-

tion with social cues condition and the inocula-

tion without social cues conditions revealed 

that inoculated participants were significantly 

impacted by social cues (t(751) = -3.92, p < 0.001, 

d = 0.40). Inoculated participants who were ex-

posed to social cues judged misleading head-

lines to be significantly more reliable (M = 3.70, 

95% CI [3.54, 3.85]), than inoculated participants 
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who did not see social cues (M = 3.26, 95% CI 

[3.10, 3.42]).  

To assess the impact of social cues among in-

oculated individuals on perceived accuracy of 

misleading headlines, a 2x2 ANOVA with inoc-

ulation and social cues as the IVs and perceived 

accuracy as the DV was run. We find a signifi-

cant main effect of inoculation (F(1,751) = 8.97, p 

= 0.003, ηp
2 = 0.01) with perceived accuracy be-

ing higher in the control condition (M = 3.68, 

95% CI [3.57, 3.79]) compared to inoculation 

condition (M = 3.44, 95% CI [3.33, 3.55], d = 0.22), 

a main effect of social cues (F(1,751) = 26.79, p < 

0.001, ηp
2 = 0.034), with perceived accuracy be-

ing higher in the social cues condition (M = 3.77, 

95% CI [3.66, 3.88) than the no social cues 

condition (M = 3.35, 95% CI [3.24, 3.47], d = 0.38), 

but no interaction between the two (F(1,751) = 

0.49,  p = 0.485, ηp
2 < 0.01). Post-hoc tests with 

planned contrasts between the inoculation 

with social cues and the inoculation without so-

cial cues conditions showed that among inocu-

lated participants, those who saw social cues 

judged headlines as more accurate (M = 3.62, 

95% CI [3.47, 3.78]) than those who did not (M = 

3.26, 95% CI [3.10, 3.42], t(751) = -3.17, p = 0.002, d  

= 0.33). As such we confirm H3B. As there was 

no significant interaction between social cues 

and inoculation however, we reject H4B.  

In line with previous research showing that be-

ing exposed to social cues indicating the judge-

ments of others can impact perceptions of 

Figure 2 

Judgements Compared Across Control vs Inoculation Conditions. 
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wider public consensus (perceived consensus) 

(Traberg, Harjani, et al., 2024), we test the fol-

lowing hypothesis:   

H5: Participants in the social cues condition 

will show higher perceived general public con-

sensus than those in the no social cues condi-

tion.  

An independent samples t-test comparing so-

cial cue conditions on perceived general public 

consensus revealed that participants who had 

been exposed to social cues perceived signifi-

cantly higher social consensus than those who 

had not been exposed to social cues (t(743.18) = 

-8.02, p < 0.0001, Mdiff = 9.05, 95% CI [6.84, 11.27], 

d = 0.58). That is, being exposed to social cues 

suggesting a local group of previous partici-

pants had judged the misleading headlines to 

be reliable (compared to a control) led partici-

pants to believe that a higher percentage of 

the public would also find the headlines relia-

ble. We therefore confirm H5. 

 

3.3 Third Person Consensus Effects 

As research has suggested that individuals un-

derestimate the persuasibility of the self (Doug-

las & Sutton, 2004), we hypothesise that:  

H6: Participants will judge other people as be-

ing more likely to be impacted by social cues 

than themselves. 

Confirming H6, a paired samples t-test showed 

that participants believed other people would 

be more influenced by social cues (t(754) = -

22.61, p < 0.001, Mdiff = 1.30, 95% CI [1.19, 1.42], d = 

0.82) than they would be themselves. Figure 4 

illustrates the respective means for the per-

ceived influence of social cues on self vs others.   

As data for this variable was collected after the 

experimental manipulation, as a robustness 

check we assessed whether the social cue ma-

nipulation had a significant impact on the two 

outcome variables. An independent samples t-

test showed that seeing social cues alongside 

news headlines did not have a significant 

Figure 3 

Perceived Reliability of Misinformation and Perceived Accuracy of Misinformation 

Across 4 Conditions. 
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impact on the perceived influence of social 

cues on the self (t (752.95) = -0.96, Mdiff = 0.10, 

95% CI [-0.31, 0.11], p = 0.339, d = 0.07) nor on oth-

ers (t (751.18) = -0.48, Mdiff = -0.04, 95% CI [-0.19, 

0.12], p = 0.628, d = 0.04).  

3.3.1 Third Person Consensus Effect as a 
Moderator 

As we find a significant difference between the 

perceived influence of social cues on others 

versus the self, we explored the impact of the 

computed third person consensus effect varia-

ble (social cue influence on others – social cue 

influence on the self) on the main outcome 

measure (perceived reliability of misinfor-

mation), as well as its potential moderating 

role.  

An exploratory regression analysis was run to 

assess the moderating role of the third person 

consensus effect on perceived reliability of mis-

information. Results indicated that the main 

effect of the third person consensus effect on 

perceived reliability of misinformation was not 

significant (β = -0.01, p = 0.729). In line with pre-

vious analyses, the direct impacts of social cues 

(β = 0.48, p < 0.001) and inoculation (β = −0.34, p 

= 0.001) were significant. However, the interac-

tion terms for the third person consensus ef-

fect with social cues and inoculation were not 

significant. That is, the interaction between 

third person consensus and social cues (β = -

0.01, p = 0.895) and the interaction between 

third person consensus and inoculation (β = 

0.06, p = . 214) did not significantly moderate 

the relationships between these variables and 

perceived reliability of misinformation.  

3.3.2 Inoculation and Neutral Headlines 

In exploratory analyses, we evaluate the impact 

of inoculation and social cues on the evaluation 

of neutral headlines. First, we analyse the im-

pact of inoculation and social cues on per-

ceived reliability of neutral headlines. A 2x2 fac-

torial ANOVA showed no significant main ef-

fect of inoculation (F (1, 751) = 1.28, p = 0.258), but 

a significant main effect of social cues (F (1, 751) 

= 7.48, p = 0.006) and no significant interaction 

between the two (F (1, 751) = 0.39, p = 0.532). 

Tukey’s post hoc tests revealed that the only 

significant contrast was between the inocu-

lated participants who saw social cues (M = 5.80, 

95% CI [5.64, 5.96]) and the control group who 

did not see social cues (M = 5.49, 95% CI [5.32, 

5.65] p = 0.031, d = 0.28). Second, we analyse the 

impact of inoculation and social cues on per-

ceived accuracy of neutral headlines. Here, a 

2x2 factorial ANOVA showed no significant ef-

fect of inoculation, no significant effect of social 

cues and no significant interaction effects.  

As such, neither inoculation nor the social cue 

manipulation significantly impacted percep-

tions of neutral headlines. Nevertheless, it is 

worth noting that prior research suggests so-

cial cues may only influence perceptions when 

they oppose one's own views (Traberg, Harjani, 

et al., 2024). In this case, it is therefore not sur-

prising that social cues indicating previous par-

ticipants judged headlines as reliable did not 

impact judgements of neutral news.  

4. DISCUSSION 

The findings of this study shed light on the in-

terplay between inoculation, social cues, and 

Figure 4 

Perceived Effects of Social cues on Self 

vs Others. 
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susceptibility to emotionally misleading news. 

The results indicate that an emotion-fallacy in-

oculation intervention effectively reduces sus-

ceptibility to misleading emotional news, sup-

porting the notion that pre-emptive strategies 

can protect individuals against the persuasive 

tactics employed in misinformation dissemina-

tion. The significant decrease in perceived reli-

ability, increased confidence in reliability, and 

improved veracity discernment among inocu-

lated participants underscores the robustness 

of the emotional fallacy inoculation approach. 

That is, inoculating news consumers against 

emotionally manipulative news increases their 

ability to resist judging emotionally deceptive 

headlines as reliable and accurate, and in-

creases their confidence in this assessment.  

Of course, emotions are part and parcel of hu-

man communication and play a role in all types 

of discourse (Juez & Mackenzie, 2019), including 

factual news that adheres to strict journalistic 

practices. The inoculation message in this 

study specifically noted this caveat, and it is 

therefore positive that inoculated participants 

were better at discerning between misleading 

and neutral news compared to the control con-

dition. As such, contrary to some reports that 

media literacy interventions could make peo-

ple too sceptical of the news (Hoes et al., 2024; 

van der Meer et al., 2023), we find that inocula-

tion messages which help people look out for 

specific emotional manipulation attempts (ra-

ther than all emotional news) improve veracity 

discernment, consistent with other recent 

work on logic and fallacy-based inoculation 

(Banas et al., 2023; Hruschka & Appel, 2023). 

Interestingly, the study also reveals a notewor-

thy influence of social cues on misinformation 

susceptibility. Even among inoculated individ-

uals, those who were exposed to persuasive so-

cial cues judged misleading headlines as more 

reliable than those who only saw the headlines. 

This is in line with research showing that when 

social cues signal that a majority judges misin-

formation to be reliable, this increases 

misinformation susceptibility (Traberg, Harjani, 

et al., 2024). This suggests that while inocula-

tion can reduce misinformation susceptibility 

in general, it does not protect news consumers 

against the effects of social proof.  

It is interesting to note that the social cue effect 

(increasing misinformation susceptibility) was 

descriptively larger than the inoculation effect 

(reducing misinformation susceptibility). This 

highlights both the potency of social influence 

in shaping individuals and underscores the im-

portance of social context in considering what 

makes people vulnerable to misinformation, in-

cluding the social dynamics that spread and 

sustain it. While crowds have been shown to be 

wise when their judgements are aggregated at 

scale (Martel et al., 2024), social media users are 

rarely exposed to the aggregated judgements 

of sufficiently large, independent and diverse 

groups – group attributes that seminal re-

search has identified as necessary for the emer-

gence of ‘collective intelligence’ (Malone & 

Bernstein, 2022). In fact, due to the existence of 

online echo-chambers (Törnberg, 2018), it is 

likely that news consumers do not wish to call 

out misinformation shared within their own 

networks (Allen et al., 2022).  

Given that current interventions against misin-

formation focus on content rather than con-

text, the need to explore the role of social con-

text more thoroughly in misinformation inter-

ventions seems imperative (Traberg, 2024). 

That said, the lack of a significant interaction 

between inoculation and social cues suggests 

that while social influences can be problematic, 

the protective benefits of inoculation remain 

consistent in the face of this. This underscores 

the potential robustness and versatility of inoc-

ulation interventions in addressing the chal-

lenges posed by social dynamics in the digital 

age (Compton et al., 2021). The results here 

speak to the notion that inoculation interven-

tions more generally may be useful for reduc-

ing online misinformation susceptibility - even 

in social contexts.  
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However, the current research also suggests a 

necessity for developing inoculation messages 

that inoculate news consumers against social 

influence effects, in particular as the study also 

uncovers what we term a ‘third-person consen-

sus effect’. This is an effect wherein participants 

acknowledge the influence of social consensus 

cues more on others than on themselves. This 

highlights that while individuals are aware of 

the impact of social influence on others, they 

do not tend to acknowledge the effect of social 

influence on themselves. This finding high-

lights the potential need for further interven-

tions that can address this meta-perception. 

For example, research has highlighted that 

meta-cognitive judgements - how citizens rea-

son about their own reasoning - can predict 

important tendencies such as likelihood of po-

larizing science (Said et al., 2022).  

This research is of course not without limita-

tions. Firstly, while the study finds significant 

inoculation effects, the effect size were smaller 

(d = 0.23) than those generally found in game-

based interventions, which tend to range from 

d = 0.35 d = 0.60 (Basol et al., 2020, 2021; 

Roozenbeek, Traberg, et al., 2022; Roozenbeek 

& van der Linden, 2019) though still in line with 

the average meta-analytic effect for veracity 

discernment (Lu et al., 2023). This may be due 

to the fact that game-based interventions are 

often longer (e.g., 7–15-minute gameplay) and 

require more cognitive involvement and reflec-

tion than reading text on a screen. However, 

text-based interventions may be easier to de-

velop, and employ by practitioners or in public 

communication campaigns. So, despite their 

more modest effects, these may still be practi-

cally useful. 

Second, the study focused on inoculating indi-

viduals against emotionally misleading news. 

Naturally, there are more deception strategies 

employed in misinformation (Roozenbeek, van 

der Linden, et al., 2022). This study cannot 

speak to whether inoculation against more po-

larising, extreme, or identity-based 

misinformation (Pereira et al., 2023; Van Bavel & 

Pereira, 2018) is robust in the presence of per-

suasive social cues. Promisingly though, recent 

work has shown that inoculation successfully 

reduces susceptibility to misinformation that is 

published by political in-group news outlets 

(Traberg, Roozenbeek & van der Linden, 2024), 

suggesting that inoculation can offer protec-

tion in the face of some identity-based source 

effects. 

In addition, in relation to social cues, the social 

proof included in the present study was at-

tributed to an unknown and undefined group. 

But social identity research highlights that we 

are more likely to be influenced by others who 

share with us a salient and meaningful social 

category – when others are “ingroup members” 

(Spears, 2021). Attempts at influence by out-

group members are instead likely to fail or may 

even backfire and contribute to polarisation 

(e.g., Abrams et al., 1990; Mackie et al., 1990; 

McGarty et al., 1994). Further research is needed 

to assess whether inoculation can protect indi-

viduals against misinformation, even when so-

cial consensus (or majority) cues indicate that 

their in-group supports or endorses the misin-

formation. Third, although the protective ef-

fects of inoculation have been shown to last up 

to three months (Maertens et al., 2021), this 

study cannot speak to whether or not the ef-

fects of this particular text-based intervention 

stand the test of time. Finally, the study used a 

UK-based sample, limiting the generalisability 

of the findings to a more diverse global audi-

ence.  

Despite these limitations, this research contrib-

utes to the understanding of the intricate rela-

tionship between inoculation, social cues, and 

misinformation susceptibility. The results sug-

gest that while inoculation provides a valuable 

defence against emotionally misleading news, 

the role of social influence cannot be ignored. 

As misinformation continues to evolve in the 

digital landscape, the findings underscore the 

need for multifaceted and adaptive 
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interventions to effectively mitigate its impact 

on public perception and decision-making. Fu-

ture interventions may especially need to in-

corporate strategies to address the influence of 

social cues to disrupt the real-world dynamics 

through which misinformation thrives within 

social networks. For example, injunctive social 

norms – descriptions of what most people ap-

prove or disapprove of – have been shown to 

increase reportings of fake news (Gimpel et al., 

2021). This highlights that while in the current 

study, social cues play a negative influence role, 

it may be possible to harness social information 

to improve the online news environment.  
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