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ABSTRACT 

The aim of this dissertation is to study the role of attention in two important 

domains – news consumption and advertising. The World Economic Forum, in its Global 

Risks Report, has identified a “deteriorating global outlook” for the next decade. The top 

three contributors to this negative outlook are misinformation, climate change, and 

societal polarization. Specifically, the report predicts that as the technological landscape 

changes and polarization grows, “the truth will come under pressure” and “environmental 

risks could hit the point of no return.”  (World Economic Forum, 2024). Therefore, the 

two most important imperatives facing the world today are combatting polarization 

through misinformation and promoting organizational social responsibility (by promoting 

organizations that work toward socially desirable outcomes like combatting climate 

change and ensuring social equity). This dissertation addresses both these issues through 

the lens of attention. 

Across 4 studies, this dissertation shows that while increased attention does help 

in spotting individual false claims, increasing consumers’ attention to news stories may 

not be a silver-bullet solution to combatting fake news narratives in longer-than-headline 

contexts. When people consume news stories, their impression of the story as a whole is 

an important determinant of how they perceive claims within that story and whether they 

are likely to share them. Importantly, the current work shows that greater attention might 

exacerbate the viral spread of false claims because people often rely on their heuristic 

judgments of the news stories in which they first encountered a claim to determine 

sharing intentions. This result underscores the importance of revisiting regulatory and 

organizational strategies to combat misinformation. The current dissertation outlines how 
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biometrics can be used as a robust method to identify news stories that are likely to give 

rise to viral claims (fake or otherwise), thereby enabling organizations to direct their fact-

checking resources better. 

This dissertation also shows, across five studies, how brands and NPOs that are 

actively contributing to improving societal outcomes can better advertise their efforts. I 

study the role of attention in CSR (Corporate Social Responsibility) advertising.  While 

normative reasoning suggests that providing consumers with more information about 

organizational efforts is better for improving consumer attitudes and behavior, we show 

that this is not always the case. Specifically, the current work explicates that while it is 

beneficial for brands to communicate their concrete resource contributions to a social 

cause in their CSR advertising, it is not always beneficial for NPOs to do so. The 

difference arises because when brands reveal a signal of resource commitment to the 

cause in a CSR ad, people notice this signal, and it makes people believe that the brand is 

more honest and sincere. On the other hand, when NPOs- often the ones working closest 

to the social causes on the ground - reveal their resource contributions to a cause in a 

CSR ad, people pay less attention to these signals in the ad. Consequently, they are less 

likely to infer any additional sincerity on the part of the NPO.  
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CHAPTER  

CHAPTER 1 

ATTENTION 

The APA defines attention as a state in which the cognitive resources of an 

individual are directed towards certain aspects of the environment rather than others. 

Researchers view attention as the “gatekeeper” to other response processes (Rossiter & 

Percy, 2017). Shifts in attention influence consumer decision-making, and attention 

underlies many psychological mechanisms, including framing, goal-directed behavior, 

framing effects, and memory (Venkatraman & Wittenbraker, 2020). In this dissertation, I 

study the role of attention in two important domains of consumer behavior – news 

consumption and advertising. 

People consume news on mobile devices more frequently but for shorter duration 

in each instance (Molyneux, 2017). Consequently, traditional measures of time spent 

reading news often fail to capture deep consumer engagement with news (Groot 

Kormelink & Costera Meijer, 2020). Fake news stories capture significantly more 

attention  (Clarke et al., 2020). Belief in fake news also relates to attention and cognitive 

processing. Research has shown that lack of attention is associated with belief in fake 

news headlines (Pennycook & Rand, 2019b). Relatedly, when people pay greater 

attention to fake news headlines, they are less likely to believe them (Lutz et al., 2020). 

However, not much is known about the role of attention when people encounter longer-

than-headline news. The current dissertation addresses this gap. 

Similarly, consumers’ attention to advertising is becoming increasingly valuable 

and constrained. In the 1970s, the average consumer was exposed to 500-1600 daily ads 
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across multiple touchpoints. In 2021, that number was estimated to be between 6000 and 

10,000 ads per day (Carr, 2021). Correspondingly, the cost of consumers’ attention in 

advertising has increased seven to nine-fold between the 1990s and 2013 (Teixeira, 

2014). Given that advertising improves consumers' attitudes, behavior, and firm 

performance (Joshi & Hanssens, 2010), it is critical for advertisers to draw attention to 

their messaging and cut through the clutter of competitors’ advertising efforts. As 

consumers demand that firms contribute to socially desirable outcomes, communicating a 

firm’s Corporate Social Responsibility (CSR) initiatives has become important (Bae et 

al., 2020; Bhardwaj et al., 2018; Schaefer et al., 2020). Simultaneously, Not-for-Profit 

Organizations (NPOs) that work towards social causes have started adopting “market 

orientation” strategies (such as advertising, framing, and segmenting potential donors) to 

improve their performance (Shoham et al., 2006). Consequently, the study and 

application of advertising principles in NPO appeals are becoming increasingly important 

to capture people’s attention to their organization and cause effectively (Alonso et al., 

2017; Bebko et al., 2014; Martinez-Levy et al., 2022) 

In the context of advertising, the standard measures of attention are liking, 

informativeness, excitability, and relevancy of the ad (Biel & Bridgwater, 1990; Brown & 

Stayman, 1992; Schlinger, 1979; Smit et al., 2006). Substantial research in marketing has 

studied how attention to various ad elements influences the effectiveness of ads(Wedel & 

Pieters, 2008). Consumers’ responses to advertising can at least partially be explained by 

differential attention to various ad elements (Rosbergen et al., 1997). Beyond short-term 

task-related attitudinal and behavioral effects, advertising has also been shown to increase 

stock returns in the short run by drawing investors’ attention to the stock (Chemmanur & 
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Yan, 2019). Specifically, in the context of Corporate Social Responsibility (CSR) 

advertising, greater attention increases advertising effectiveness (Guerreiro et al., 2015). 

The current dissertation adds to this body of research by exploring how attention to 

signals of sincerity in CSR advertising has differential effects on brands and not-for-profit 

organizations (NPOs). 

Traditional self-report measures can vary the degree of attention but cannot 

directly measure it, instead relying on proxies for individual attention, such as group-

level engagement (Clarke et al., 2020). Methods, such as eyetracking and heart rate 

measurements, provide more direct measurements of attention. Eyetracking is one of the 

most accessible methods for measuring attention. The idea that visual trajectories track 

attention to marketing elements has been studied for nearly a century (Nixon, 1924). By 

tracking participants' gaze during the decision-making process, researchers can capture 

the information that participants processed, the order, and the duration that participants 

processed the information. Modern eyetrackers use infrared light to track participants' 

pupils and provide high temporal (60-120 Hz) and spatial resolution (4.4 mm accuracy 

under ideal conditions). The number of fixations and dwell times measures the depth of 

information processing (Venkatraman et al., 2014).   

Heart rate, as measured by ECG, can also be used to measure attention. Activation 

of the parasympathetic nervous system (PNS) decelerates the heart and increases the 

ability to focus on the stimulus, providing an independent measure of attention (Lang et 

al., 1999a). Therefore, ECG can be used in conjunction with eyetracking and traditional 

research methods to triangulate attentional processes during consumer decision-making. 

There has been a call to increase the use of these tools in marketing research (Mormann 
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et al., 2020; Plassmann et al., 2012). In this dissertation, I use these biometrics techniques 

in conjunction with experimental studies and secondary data to study the role of attention 

in two domains important to consumers – news media and advertising. In Chapter II, I 

outline the use of these methods in the domain of fake news. In Chapter III, I use 

eyetracking to delineate the role of attention in CSR advertising.   
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CHAPTER 2 

A SPRINKLING OF LIES: THE DETECTION AND SHARING OF FALSE 

CLAIMS IN NEWS STORIES 

News consumers, media organizations, public policy experts, and researchers 

invest time, effort, and resources to combat misinformation. According to one estimate 

(Cavazos, 2019), fake news costs the world around 78 billion USD annually. YouTube 

has committed 25 million USD to combat misinformation in Europe (Building a Better 

News Experience on YouTube, Together, 2018), and the US’s Defense Advanced Research 

Projects Agency (DARPA) has funded a Semantic Forensics (Semafor) group to combat 

misinformation (Corvey, 2019). Some estimates suggest that up to 50% of the news 

viewed by people before the 2016 US elections was from junk sources (Bradshaw et al., 

2020). Not surprisingly, the past few years have also seen a proliferation of academic 

research on the topic. For example, extant academic research on fake news has studied 

how familiarity (Effron & Raj, 2020; Pennycook et al., 2018), attitudinal bias (Murphy et 

al., 2019; Pennycook et al., 2020), lack of reasoning (Pennycook & Rand, 2019) or habit 

influences the identification and sharing of false claims. However, the emphasis in most 

of these studies is on fake news headlines and how the characteristics of the source (Kim 

et al., 2019), message (Pennycook et al., 2018, 2020), and reader (Bronstein et al., 2019; 

Lawson & Kakkar, 2021) influence people’s belief in fake news headlines. This research 

focuses on partially true stories (where occasional false claims are embedded in otherwise 

true stories) and their role in spreading misinformation. 

Consumers and organizations are starting to increasingly care about partially false 

news stories. For instance, Politifact (https://www.politifact.com/coronavirus/) researched 

about 1500 claims related to the Coronavirus and classified them into six levels of 

https://www.politifact.com/coronavirus/
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falseness rather than a simple binary classification. Similarly, Ad Fontes Media 

(https://adfontesmedia.com/ ) – one of the largest media rating agencies – regularly rates 

news sources on a continuous reliability scale based on their veracity (levels of 

falseness), in addition to metrics of headline/graphic and expression. To understand 

further whether such measures of reliability influence consumers’ likelihood of engaging 

with the media sources, we collected news source reliability data for 1160 websites and 

news article sources from across the world provided by Ad Fontes. We independently 

scraped the number of visits over a month to these sources from a second website, 

Similarweb (https://www.similarweb.com/ ). We found a significant positive association 

(β reliability = 0.032, se reliability = .007, p < .001) between reliability and number of page 

visits (and correspondingly a negative association between reliability and global page 

rank) after controlling for country, revenue level, number of employees, and local vs. 

national fixed effects (see appendix A1 for more details). In short, these findings show 

that the more reliable news sources attract greater web traffic. Together, they also suggest 

that a continuous measure of news source reliability may be critical beyond a traditional 

binary fake/truth classification in determining the sharing of misinformation. 

The current literature on fake news also acknowledges the need for continuous 

truth ratings on a scale ranging from totally false to true (Johar, 2022). Yet, little is known 

about whether consumers can accurately infer the reliability of individual news stories, 

especially when false claim(s) are subtly embedded in otherwise true stories with 

accurate headlines. More importantly, uncovering the mechanism behind the spread of 

false claims and their detection is crucial because it may uncover important boundary 

conditions to existing solutions to combat the spread of fake news. For instance, the 

https://adfontesmedia.com/
https://www.similarweb.com/
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current literature on fake news headlines suggests that when readers pay more attention, 

they are more likely to classify false claims as fake news (Lutz et al., 2020). Does this 

hold for all types of partially false stories? Similarly, crowdsourcing is often cited (Allen 

et al., 2021; Becker et al., 2019; Guilbeault et al., 2021; Resnick et al., 2021) as a scalable 

solution to identify false claims. Would crowd-sourcing solutions work in identifying 

false claims embedded in otherwise true news stories? Finally, there is a dearth of 

research using forecasting techniques to identify which false claims are more likely to be 

spread. If such techniques can be found, we contend that companies can use them to 

identify potentially viral claims beforehand to direct their fact-checking resources 

efficiently. Conversely, malicious actors could use these techniques to finetune the 

insertion of false claims in news stories, thereby putting organizations and policymakers 

at a disadvantage. 

Across four independent studies here, we extend the fake news literature beyond 

headlines to understand how varying levels of falseness in news stories influence people’s 

internal classification of the fakeness of the story and subsequent sharing intentions. First,  

while we show that stories containing more false claims are more likely to be classified 

as fake news and less likely to be shared (in line with normative reasoning), we also show 

that people base their sharing intentions for claims on the overall fake classification of the 

story in which a claim is first encountered – even after accounting for their subjective 

perception of the claim itself (contrary to normative reasoning which suggests that people 

should decide whether to share a claim or not based on their views about the claim itself). 

Second, we show that at a story level, greater attention does not predict if people will 

classify a story as fake. However, greater attention at a claim level predicts if people 
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would view the claim as false.  Third, we show that greater focused attention to a claim is 

directly linked to sharing such that as attention increases, stories classified as fake are 

less likely to be shared, and stories classified as not fake are more likely to be shared. 

Fourth, we show that greater mental effort when reading a claim leads to greater sharing 

intentions for that claim, irrespective of the objective truth of the claim. Finally, we show 

how biometric measures can be used to forecast independent out-of-sample sharing 

intentions for claims originating from news stories. 

Our findings provide valuable insights for consumers, regulators, and 

organizations interested in news veracity. Our results are particularly important in 

combating the spread of misinformation by malicious actors who deliberately seek to 

embed false information in otherwise true stories. We suggest that public policy 

initiatives must aggressively move towards regulating false claims presented in an 

otherwise true context. While this may seem daunting at first, we contend that social 

media companies may be able to follow a two-pronged approach. They can leverage 

crowdsourcing to identify false claims hidden within stories – leading to more robust, 

scalable systems for detecting and stopping the propagation of false claims. Second, they 

can recruit small teams of users to identify stories likely to be sources for widely shared 

claims and efficiently employ their fact-checking resources. We also suggest future 

avenues for research to develop scalable systems for countering misinformation. 

Theory Development 

Detection, Classification, And Sharing Of Partially True Stories 

At an aggregate level, research suggests that crowds can detect deceptive claims. 

For example, Allen & colleagues (2021) show that small groups of politically balanced 
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individuals detect fake claims with accuracy comparable to fact-checkers. Similarly, 

Resnick et al. (2021) show that small groups of 15 people who did their independent 

research could match the ratings from three expert journalists. Becker and colleagues 

(2019) show that even partisan crowds better detect false claims than lay individuals 

(Becker et al., 2019; Pennycook & Rand, 2019a; Resnick et al., 2021). Guilbeault and 

colleagues (2021) show that when people shared probabilistic judgments about news 

veracity within groups, individual and group-level accuracy improved, and people's 

polarization decreased. In our context of longer-than-headline news articles, we expect 

the aggregate accuracy judgments of groups to track the objective accuracy of news 

stories with hidden false claims.  

According to the principles of categorization, once a stimulus is classified into a 

category, the attitudes towards the category at least partly determine the attitudes and 

downstream decisions related to the stimulus (Mervis & Rosch, 1981).  Recent research 

also suggests that individuals share fake news because they genuinely believe them to be 

true (Buchanan, 2020). Additionally, exposure to claims known to be inaccurate could 

create confusion or sow doubt in the readers’ minds, reducing sharing intentions (Rapp & 

Salovich, 2018). In summary, once a reader internally classifies a story as “fake,” they 

should be less likely to share it than a story they have not classified as “fake”. However, 

when forming attitudes towards claims derived from a story, people might experience 

conflict between the perceived accuracy of the individual claims and their perception of 

the truthfulness of the overall story. On the one hand, one should expect that when people 

perceive a claim to be false, they should report lower perceived accuracy for that claim 

and lower sharing intent for that claim. On the other hand, if the false claim was initially 
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encountered as a part of another news story that was largely true, the gist of the original 

story might have been classified as true, which in turn impacts subsequent attitudes and 

sharing intentions for the claim.  

We posit that people use a fake versus not fake classification as a heuristic to 

guide their decision making. Heuristics are frequently used by readers to assess false 

information (Brashier & Marsh, 2020; Marsh & Stanley, 2020). In unfamiliar contexts 

like news reading, people focus on meaning and often remember the gist of events rather 

than the details (Stanley et al., 2022). Often, they extrapolate details to create a cohesive 

storyline based on prior expectations (Strickland & Keil, 2011). Therefore, when people 

read a story, they likely use some internal classification to store newly acquired 

information. This classification then becomes their prior belief when they re-encounter 

claims sourced from that story. Prior beliefs guide expectations of whether people believe 

a claim to be true and subsequently impact the decisions made by news consumers (Johar, 

2022). Consequently,  

H1a: When people classify a story as fake news, they perceive all its contents as 

being falser regardless of the contents’ objective truth. 

H1b: People are likely to share objectively false claims as widely as objectively 

true claims if they believe that the story in which the false claim originates is true. 

The Role Of Attention  

Evidence is mixed on whether individuals can detect false claims in news stories. 

On the one hand, literature on deception detection suggests that people are not good at 

detecting deception and false claims. For example, in an extensive review, Bond & 

DePaulo (2006) found that people were better at classifying truths as non-deceptive (61% 
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accuracy) than classifying lies as deceptive (47% accuracy). On the other hand, recent 

literature gives us hope that people may be able to spot fake news headlines. Lutz and 

colleagues (2020) show that, on aggregate, people can detect fake news headlines up to 

74% of the time. They show that detecting fake news involves both affective and 

cognitive processes, with greater attention often resulting in a better chance of correctly 

classifying a news item as fake (Lutz et al., 2020). Similar effects of attention have been 

reported by Pennycook and colleagues (2021), who found that merely improving the 

salience of the concept of accuracy improves people's ability to detect fake news. 

Therefore, the degree of attention is the strongest indicator of perceiving an anomaly with 

a particular claim.  

We focus on two methods that have been commonly used in marketing for 

measuring attention – eye tracking and heart rate. Eye tracking is a popular technique for 

measuring attention (Atalay et al., 2012; Chandon et al., 2009). We use the number of eye 

fixations as a proxy for the time spent reading specific aspects of the stories. Unlike 

simple response time measures which focus on the whole story, eye fixations allow us to 

explicitly isolate the time spent on individual claims within the story.  

A second measure we use in the study to understand mechanisms is inter-beat 

interval (IBI) of heart rate. Heart rate is typically measured with an electrocardiogram 

(ECG) and measures the heart's electrical activity preceding each heartbeat. IBI increase 

(or heart rate deceleration) has been used as an indicator of attention in marketing 

research (Baldo et al., 2022; Lang et al., 1996, 1999b; Venkatraman et al., 2015). The 

benefit of using heart rate in addition to eye tracking in assessing the degree of attention 

is that while more fixations indicate an increase in time spent on the stimulus, an increase 
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in IBI indicates greater orientation and, therefore, more focused attention and cognitive 

processing. Past literature has shown that cognitive processing increases the likelihood of 

identifying fake news headlines. In the case of longer-than-headline news stories, we 

contend that merely spending time on a claim need not necessarily precipitate identifying 

a false claim. Instead, people need to deliberate on the claim and cognitively process it to 

identify that the claim is false. 

  H2: Greater attention to false claims (without necessarily spending more time 

reading the claim) is associated with perceiving them as false. 

Finally, we turn to the role of attention in determining sharing intentions. Sharing 

is perhaps the most important decision that people make when interacting with news 

stories. For example, before the 2016 US election, Americans saw and believed several 

fake news stories online, and fake news stories favoring the eventual winner were 

circulated nearly 30 million times on Facebook alone (Allcott & Gentzkow, 2017). 

Earlier, we posited that people's classification of a news story acted as a heuristic device 

that they use to form downstream perceptions of its constituent claims and subsequent 

sharing intentions. Normative reasoning suggests that when people pay more attention to 

the claims when initially reading a story, they should subsequently remember their initial 

perception of the claim which should drive their subsequent sharing intention. However, 

recent work (Effron & Helgason, 2022) extends the gist processing account to fake news. 

The authors argue that even though people may perceive an individual claim to be false, 

they are likely to believe and spread the false claim if they are convinced that the gist of 

the story is true (and vice versa for true claims). In our context, this means that even if 

people pay more attention to claims, and perceive them to be false, when they finally 
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decide to share the claims, they base this decision on their internal "gist" of the story 

(whether they classified it as fake or not) and not on their initial perception of the claim 

itself. In other words, 

H3: Greater attention to claims increases people's reliance on their internal 

classification of a story in determining subsequent sharing intentions. 

Study 1 

In Study 1, we evaluated if people’s internal binary fake news classification 

impacts downstream sharing intentions for the story beyond the objective and perceived 

falseness of the constituent claims within the story. We also tested if objectively falser 

stories are perceived as more fake on aggregate - consistent with the correlational trend 

observed between the reliability and popularity of news sources in the real world. The 

study was pre-registered at https://aspredicted.org/JMD_YJK.  

Participants 

Students at a large eastern US university participated in exchange for course 

credit. In accordance with the pre-registration, we collected data till we had at least 160 

usable participants (participants who passed the attention check and gave us complete 

responses). We collected data from 241 respondents, 161 (89 women, 2 preferred not to 

state gender, Mean age = 20.89, SD age = 1.74) of whom passed the attention check. 

Further sample descriptions are available in Appendix A (S1.1). 

Method 

 Participants were told they would be helping train an algorithm for detecting the 

accuracy of news stories as part of the cover story for the study. Additionally, they were 

instructed that some stories might be entirely true, some entirely false, and others may 

https://aspredicted.org/JMD_YJK
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contain some factually incorrect statements amidst otherwise factual statements. While 

these explicit instructions may seem different from how people consume news stories, the 

increase in misinformation in the real world necessitates people to evaluate content for 

false information actively. Participants then read six stories with varying levels of 

dishonest claims. Each story was five sentences long. The six stories were distributed 

across four conditions – completely true, completely false, 2/5 false statements, and 3/5 

false statements. For the 2/5 false statements condition, the position of the false 

statements varied across the stories – one story had false claims in the first and third 

sentences, another had false claims in the first and last sentences, and the third had false 

claims in the third and last sentences. Therefore, for each of the six stories, we created six 

versions corresponding to the completely true, the completely false, the 2/5 statements 

false, and the 3/5 statements false conditions. The completely true news stories were from 

recent articles in The New York Times, Washington Post, and The Wall Street Journal.  

Story language was modified to stay as close to the original as possible while still being 

readable in all the dishonesty conditions (Appendix A, S1.2 gives an example of the 

stimuli seen by the participants and the complete stimuli are available in the OSF 

repository). Each participant saw a given story in only one condition, and the level of 

falseness was randomized across participants. The order of the six stories was also 

randomized across participants. All data, stimuli, code, and analysis can be found in The 

Open Science Framework (Foster & Deardorff, 2017) repository at 

https://osf.io/5b3j7/?view_only=fc6f42eae0704cf5be8fd6ef562fb845. Each story was 

presented on a different page of a Qualtrics survey, and the dependent measures for each 

story were collected on the same page.  

https://osf.io/5b3j7/?view_only=fc6f42eae0704cf5be8fd6ef562fb845
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Key Measures 

 The primary dependent measures consisted of five items, each captured on a 7-

point Likert scale - “I think this story is accurate,” “I think this story is written in a 

believable way”, “I think others will believe this story”, “I think this story has 

misinformation”, “I think this story is deliberately misleading”. These five measures 

loaded onto two principal components which explained 85% of the variance. The first 

three measures loaded onto the first component (which we categorized as “Believability” 

of the story) (Cronbach’s α = 0.85), and the last two measures loaded onto the second 

component (which we categorized as the degree of “Malicious Intention” in the story 

(Cronbach’s α = 0.85)). The first three items were averaged to form a “Believability” 

measure, and the last two items were averaged to form a “Malicious Intent” measure. The 

zero-order correlations, results of the PCA, story-wise Cronbach’s alpha, and the means 

and SD’s of these measures are given in the Appendix A (S1.3-S1.6). 

For each news story, participants then indicated how familiar (1: Not at all 

familiar…. 7: Very Familiar) and important (1: Not at all important …. 7: Very 

important) the news story was to them. They also indicated if they had seen the issue in 

the past seven days (1: Have not seen this issue… 7: Have heard a lot about this issue). 

We hereafter refer to these as story-level covariates or simply covariates. Finally, 

participants indicated if they thought the story was fake news (binary) and how confident 

they were about the binary rating they had just provided (1: Not at all … 7: Very 

confident).  

Participants completed a demographic survey indicating their age range, race, 

gender, interest in politics (1: Not interesting at all … 7: Extremely interesting), the 
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extent to which they identified themselves as liberal or conservative (1: Extremely 

Liberal … 7: Extremely Conservative), voter identification (Democrat, Republican, 

Independent or Other), the extent to which they agreed that the government should a) 

increase spending on social spending and b) do more to protect the environment (1: 

Strongly disagree … 7: Strongly agree) and the frequency with which they attended 

religious services (1: Never … 7: Very Frequently). Unless otherwise mentioned, the 

participants completed these covariates and demographics measures across all studies 

presented below. We also collected a news-seeking measure asking participants how often 

they got their news from various sources (Google, social media, cable news, TV shows, 

and so on) (1: Never … 5: Always).1 Critically, these additional demographic measures 

also provided a temporal separation from the subsequent sharing intention elicitation task. 

Finally, participants indicated how likely they were to share the stories they had 

read on a seven-point Likert scale (1: Very Unlikely… 7: Extremely Likely). All 

participants were then debriefed and shown the stories' accurate versions. 

Results 

We ran mixed effects regressions with random intercepts for each participant 

predicting believability, perceived malicious intention, sharing intentions, and whether 

people thought the story was fake news (Table 1). Though all DVs varied with objective 

levels of falseness, low levels of falseness did not elicit decreased malicious intent, 

sharing intention, or increased propensity to classify the story as fake news. In 

accordance with previous literature, familiarity increased believability, reduced 

 
1 Individual difference analysis using this news seeking measure is not the focus of our current work. This 

measure is collected for aggregating data across multiple studies. We will not discuss the measure in our 

analysis. The data is available in the OSF repository for perusal.  
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perceptions of malicious intent, increased sharing intentions, and reduced propensity to 

classify a story as fake news. 

Table 1. Study 1 Mixed effects regression results.  

              Results of regressing main dependent variables on the level of falseness, 

controlling for familiarity, importance, and whether people had seen the story before. 

Believability, malicious intent, and sharing intentions were estimated as mixed-effect 

linear regressions, while the fake news classification was estimated as a mixed-effect 

logistic regression.  

 Believability Malicious 

Intent 

Sharing Fake News 

Intercept 

(completely true) 

4.645 

(0.152) *** 

3.513 

(0.167) *** 

1.930 

(0.177) *** 

0.519 

(0.258) * 

Partially False 

(2/5) 

-0.273 

(0.123) * 

0.227 

(0.134) + 

-0.207 

(0.132) 

0.368 

(0.218) + 

Partially False 

(3/5) 

-0.501 

(0.152) ** 

0.672 

(0.165) *** 

-0.352 

(0.163) * 

0.896 

(0.258) *** 

Completely False  -0.600 

(0.151) *** 

0.754 

(0.164) *** 

-0.467 

(0.163) ** 

1.124 

(0.258) *** 

Familiarity 0.150 

(0.032) *** 

0.087 

(0.035) ** 

0.245 

(0.035) *** 

-0.134  

(0.055) * 

Importance 0.092 

(0.030) ** 

0.008 

(0.034) 

0.313 

(0.035) *** 

-0.077 

(0.051) 

Seen Before -0.022 

(0.041) 

0.001 

(0.045) 

0.127 

(0.046) ** 

-0.074 

(0.070) 

SD – Intercept 0.5156 0.6295 0.9249 0.7671 

SD – Residual 1.3499 1.4699 1.4536 - 
+ p < 0.1; * p <.05; ** p < .01; *** p < .001 

  

Next, we ran the serial mediation predicting the fake news classification using 

believability and malicious intention measures as mediators. We used the SPSS macro 

provided by Hayes & Rookwood (2020). Believability and malicious intent mediated the 

effect of objective falseness on the intention to classify a story as fake news (Figure 1). 

The within-subjects indirect effect of falseness level on the propensity to classify a story 

as fake news through believability was centered at 0.021 with a 95% CI [0.011, 0.031]. 

The within-subjects indirect effect of falseness level on the propensity to classify a story 

as fake news through malicious intent was centered at 0.012 with a 95% CI [0.007, 
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0.018]. After accounting for these mediators, the direct effect is significant, with an effect 

size centered at 0.016 and a 95% CI [0.002, 0.031]. (Figure 1). 

 

Figure 1. Study 1 mediation results. Both believability and malicious intent partially 

mediated the effect of objective levels of falseness in the story on the propensity to 

classify a story as fake news in Study 1. + p <.1, *** p < .001 
 

The fake news classification had a negative impact on sharing intentions even 

after accounting for the objective truth level of the stories . Finally, we employed an SEM 

model to test if the fake news classification improved model fit in a serial mediation 

model incorporating the objective truth levels, the perceived believability and perceived 

malicious intention of the story (details of the model in Appendix A, S1.7). We observed 

that including the fake news classification in addition to the perceived believability and 

malicious intention improved the model fit significantly (Difference in H0 = 260.39; ꭓ2 

(4) = 409.8; p < .001; see Appendix A, S1.8).  

Discussion 

In Study 1, we tested the baseline assumptions that stronger stimuli lead to better 

discrimination in the context of partially false news stories. More importantly, we 

established that sharing intentions for the story depend on the whether the story was 
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internally classified as fake news or not. In Study 2, we turn to the test of H1a and H1b – 

the effect of the story-level classification on its constituent claims. 

Study 2 

In Study 2, we sought to focus explicitly on the sharing intentions for claims 

originating from previously read stories. Specifically, we wanted to uncover if sharing 

intentions for false claims were determined by the readers’ impression of the original 

story in which they had encountered the claim or by their perception of the claim itself. 

The procedures for this study were pre-registered at https://aspredicted.org/JMD_YJK  . 

Participants 

To evaluate the generalizability of our findings beyond the student sample, 601 

participants (285 women, three non-binary, five preferred not to state) were recruited 

from an online consumer panel provided by Prolific. Participants completed an IRB-

approved online consent form and were paid according to the prevailing rates on the 

platform. Participants first completed a simple attention check asking them to select 

“No”. Twenty-seven participants failed this attention check and were dropped from 

further analysis as preregistered, leaving us with 574 usable responses. Detailed 

demographic characteristics of our sample are provided in the Appendix A (S 2.1). 

Method And Key Measures 

Each participant viewed nine stories (each five sentences long) across three levels 

of falseness – three stories were completely true, three were completely false, and three 

were partially false (with two out of five statements false). The position of the false 

statements in the partially false condition was varied such that each participant read one 

https://aspredicted.org/JMD_YJK


 

 

20 

 

story with the first and middle statements false, one with the first and last statements 

false, and one with the middle and last statements false2.  

Participants reported the covariates for each story as in Study 1 (familiarity, 

importance, and if they had seen the story before). They then indicated if they thought the 

story was fake news (binary) and how confident they were about the binary rating they 

had just provided (1 Not at all … 7 Very confident). On the next screen, the five sentences 

of the story were presented on the left side of the computer screen (in the order they 

appeared in the story). Corresponding to each sentence on the left side of the screen, we 

presented a 5-point Likert scale (on the right side of the screen), asking them to indicate 

their perceived accuracy of the statement (“I think this statement is …” 1 definitely false 

…. 5 definitely true). Participants were free to rate the five sentences in any order. 

To delineate the effect of the story on the perception of its constituent statements 

from the effect of the individual statements on the story, half the participants first read the 

story in its entirety and reported the key measures before indicating their perceived 

accuracy of the individual statements. The other half first reported the perceived accuracy 

of the individual statements from all stories first before viewing and answering questions 

about the stories. Any contrast between these two groups indicates the effect of reading 

the statements as a story first as opposed to reading the statements individually.  

Participants then completed a demographics questionnaire that served as a 

temporal separation from the subsequent sharing task. Participants read headlines sourced 

from the stories they had read and asked how likely they were to share these headlines on 

 
2 There were no differences between the three partially false conditions and therefore these 

differences will not be discussed further. The three will together be referred to as partially false stories for 

the remainder of the manuscript. 
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a 7-point Likert scale (1 “extremely unlikely” ... 7 “extremely likely”). Participants rated 

sharing intentions for 12 headlines, of which six were objectively true and six were 

objectively false. Critically, the objective truth of each headline agreed with the 

statements in the version of the story they had read. For example, if a person had read a 

false sentence in the original story, a headline derived from that sentence would also be 

objectively false. This eliminates mere exposure as a possible determinant of sharing 

intentions for headlines. The sources of the headlines are provided in the Appendix A 

(S2.2). The order of presentation of the headlines was randomized across participants. 

Finally, participants were debriefed, shown the true versions of all the stories they read, 

thanked for their participation, and compensated. 

Results 

Fake News Classification And The Perception Of Constituent Claims. A mixed 

effects regression with intercepts for each participant showed that objectively falser 

stories were more likely to be classified as fake (β partially false = 0.457, se partially false = 

0.074, p < .001; β false = 0.825, se false = 0.074, p < .001).  

A mixed-effects model with intercepts for each respondent predicting the 

perceived falseness of individual claims using the classification of the story and whether 

people read the claims or the story first indicated a significant main effect of the objective 

falseness of the claim (β objective falseness = 0.200, se objective falseness = 0.023, p < .001), whether 

they read the claims separately first (β claims first = 0.206, se claims first = 0.037, p < .001), and 

whether they thought the story was fake news (β fake news = 0.824, se fake news = 0.026, p < 

.001) (Means and SD’s in Appendix A, S 2.3). We note that the effect of the fake news 

classification was much larger than the other main effects – once people think a story is 



 

 

22 

 

fake, they tend to perceive all claims within it as false. There was a significant interaction 

between the objective falseness of claims and whether people thought the story was fake 

news (β fake news x objective falseness = 0.133, se fake news x objective falseness = 0.037, p < .001). 

Therefore, when people classify a story as fake news, they also view its constituent 

objectively false claims as falser relative to its objectively true claims. Taken together 

with the main effect of objective falseness, this indicates that people perceive objective 

falseness in a story’s claims irrespective of whether they think the story is fake news. 

There was no significant interaction between objective falseness and whether people read 

the claim first (β objective falseness x claims read first = 0.016, se objective falseness x claims read first = 0.033, p 

= .60), indicating that people did not rate objectively false claims differently based on 

whether they read the claim separately first or as part of a story. The interaction between 

the fake news classification and whether people read the claims separately first was 

significant (β fake news x claims first = -0.316, se fake news x claims first =0.037, p <.001), indicating 

that people better assessed true claims from stories which they classified as fake news 

when they read the claims earlier and in isolation. Conversely, this implies that when 

people read the story first, they are more likely to use the story-level classification as a 

heuristic to infer the falseness of the claims in the story. The three-way interaction 

between the objective falseness of the claim, the fake news classification, and people 

reading the claims separately first was not significant (β fake news x claims first x objective falseness = -

0.035, se fake news x claims first x objective falseness = 0.052, p = .50). These effects are also 

summarized in Figure 2 (panel B).  

Figure 2 plots the perceived falseness of individual claims. On aggregate, we 

observe that when the perceived falseness of the individual claims does not cross the 
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midpoint of the 5-point scale presented to participants (Figure 2A), the stories are not 

classified as fake. However, to delineate the effects of the story on the claims and vice 

versa, we turn to the order of presentation (Figure 2B). Comparing the panels of Figure 

3B horizontally gives us the effect of classifying a story as fake news. We observe that 

both true and false statements are perceived as “less false” (below the individual’s mean) 

in stories that people classified as true compared to those classified as fake – i.e., true 

claims are perceived as false while false claims can be perceived as true depending on the 

story in which they were first encountered. Comparing panels vertically gives us the 

effect of reading the story first. We observe that reading the story first magnifies the 

differences attributable to classifying a story as fake. Therefore, the classification of the 

story impacts the perceived falseness of the claims within the story, supporting H1a.  

Nonetheless, objectively true statements are perceived as less false than 

objectively false statements in all four panels of Figure 2B. Therefore, on aggregate, 

people can discern between false and factual statements. This finding gives us hope for 

the future of crowd-sourcing solutions to identify false claims within news stories. 
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Figure 2. Study 2 perceived falseness of individual claims. Individual claims’ perceived 

falseness results from Study 2. Panel (A) When the aggregate perceived falseness of 

individual claims does not cross the scale's midpoint, the stories are not classified as fake. 

(B) The effects of the story’s classification are magnified when the story is read first. 

Bars represent 95% CI’s. 

Sharing Intentions. The internal fake news classification also has a statistically 

significant and negative effect on sharing intentions for claims (β fake news = -0.325, se fake 

news = 0.042, p < 0.001). Participants indicated lower sharing intentions for headlines 

sourced from stories they had classified as fake compared to the stories they had 

classified as true. This effect was robust to the inclusion of objective truth levels of the 

story, the objective truth of the claims, and the perceived falseness of the claim itself 

(Table 2). Therefore, people’s internal fake news classification of a story in which people 

originally read a claim determines their sharing intentions for that claim beyond their 
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judgment of the claim itself, supporting H1b. Together, these findings suggest that false 

claims can go viral if they are initially hidden subtly in otherwise true stories. 

Table 2. Study 2 Sharing intentions for claims.  

            Sharing intentions for claims originating from a story were determined by the 

classification of the story in which people originally read the claim rather than the 

objective or perceived falseness of the claim or the objective falseness of the story. 

DV: Sharing Intentions Model 1 

β [95% CI] 

Model 2  

β [95% CI] 
Intercept (completely true, not fake 

news) 

3.134 ***[3.00, 3.27] 3.448 *** [3.28, 3.61] 

Fake News Classification -0.325 *** [-0.41, -

0.24] 

-0.186 *** [-0.26, -0.11] 

Partially False -0.093 * [-0.18, -0.00] -0.080 ^ [-0.17, 0.01] 

Completely False -0.030 [-0.12, 0.06] -0.011 [-0.13,0.11] 

Objective Truth of the headline - -0.035 [-0.12, 0.05] 

Perceived falseness of headline in the 

original story 

- -0.153 *** [-0.19, -0.12] 

SD – Intercept 1.386 [1.30, 1.48] 1.390 [1.31, 1.48] 

SD – Residual 1.332 [1.31,1.36] 1.302 [1.28, 1.32] 

*** p < .001; ** p < .01; * p < .05; ^ p < .1 

 

Post-Hoc Analysis. We wanted to rule out the possibility that our manipulation of 

the stimuli (making the stories objectively falser) somehow changed the emotionality of 

the stories, which caused people to classify objectively falser stories as fake news and 

subsequently to share them less. We ran a post-hoc analysis of our stimuli by obtaining 

affect scores for all versions of each story we presented to participants from the same 

platform where we recruited the participants. One hundred eighty-nine participants 

completed this post-hoc survey, and we obtained between 36-39 ratings for each story 

version. Each respondent viewed one condition of each story and was asked to use a 

sliding scale to indicate if the story was affective (“makes you FEEL a particular way 

(good or bad) and influences your EMOTIONS”) or cognitive (“makes you THINK and 

engage in LOGICAL DELIBERATION”). Three of the stories were rated as affective 
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(positive scores), while six were rated as cognitive (negative scores) (complete scores for 

each version of the story are presented in the OSF repository). Table 3 presents the results 

of exploratory mixed effects regressions controlling for the affect scores of the stories. 

More affective stories were more likely to be classified as fake news and evoked less 

sharing intentions. A mediation analysis with 1000 simulations using Tingley et al.’s 

(2014) procedure showed that the effect of affect on sharing was not mediated through 

the fake news classification (Average Causal Mediation Effect = -0.002, p = .54). 

Therefore, affect impacts sharing intentions, independently of people’s internal fake news 

classification.  

Table 3. Study 2 Predicting fake news classification and sharing intentions. 

             The classification of a story as fake news and subsequent sharing intentions were 

predicted by the affective content in the stories independently of the objective falseness 

of the story. Affect impacts sharing independently of people's classification of a story as 

fake news. 

 Fake News 

Classification 

Sharing 

intentions 

Sharing 

intentions 

Mean Affect 0.0228 *** -0.011 ** -0.009 * 

Partially False 0.333 *** -0.039 -0.01 

Completely False 0.715 *** 0.022 -0.07 

Mean Affect x Partially 

False 

-0.009 0.008 0.008 

Mean Affect x Completely 

False 

0.011 0.015 * 0.016 * 

Fake News - - -0.324 *** 

SD - individual 0.5475  1.385 

SD - residual -  1.331 

*** p < .001; ** p < .01; * p < .05; ^ p < .1 

 

Discussion 

Study 2 shows that the internal fake news classification is an important 

determinant of the perception of constituent claims after controlling for the objective 

truth of the story and its claims. Notably, people's intention to share a claim was predicted 
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by their internal fake news classification of the story in which they read the claim beyond 

their perception of the claim itself. We further show that while the affective content of the 

story may impact the sharing intentions for constituent claims, this effect is independent 

of the fake news classification people assign to the story. Therefore, people use their 

internal classification of the story as a mental shortcut to determine their perception of the 

claims present in the story and their subsequent sharing intentions for those claims. 

However, a possible alternative explanation is that people first classified the story 

based on the overall emotionality (without necessarily paying attention to the claims) and 

later justified this classification by rating the claims as false. Based on study 2, we do not 

know if people paid attention to the claims during the initial story reading or classified 

the stories based on the overall emotionality of the story. In study 3, we further explore 

the interplay between affect, objective truth, and the mechanism behind how people 

classify a story as fake news and subsequent sharing intentions. 

Study 3 

The key objective of Study 3 was to delineate the mechanism behind how people 

discern false claims within news stories to construct their internal fake news 

classification. We specifically sought to study the effect of affect, attention, arousal, and 

conflict processing using a multi-methodological approach as people read news stories.3 

Participants 

Thirty-nine students (Mean age
 = 20.314, SD age = 1.95, 15 female, 1 Non-binary) 

from a large eastern US university completed this IRB-approved study in exchange for 

 
3 We recorded all participants' heart rate, eye tracking, skin conductance (electrodermal activity or 

EDA), and electro-encephalography (EEG). This manuscript focuses only on attention and therefore, we 

restrict our analysis to ECG and eyetracking. The key behavioral and eyetracking results from this study are 

also replicated in another study that used only eyetracking. The details of the study are available on request. 
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course credit. Before signing up for the study, participants were informed that the study 

would involve biometric recordings. They were screened for contraindications (such as 

having an artificial pacemaker) before they signed up for the study. Detailed 

demographics are provided in the Appendix A (S 3.1). 

Another sample of 173 students from the same student population completed a 

pretest of the stimuli viewed by the participants in the main study. Each respondent in the 

pretest viewed one version of each story. The order of presentation of the stories was 

randomized within each participant, and the story's condition was rotated across 

respondents. We obtained 34-35 ratings for each story condition. 2 stories were rated as 

affective (affect scores greater than 0), while 7 were rated as cognitive (affect scores less 

than 0). Our analyses use the dichotomous (affective vs. cognitive) classification at the 

story level and the mean affect at the condition level. (The affect scores of each stimulus 

from this pre-test is provided in the Appendix A (S3.2)). 

Method And Key Measures 

Participants arrived at the lab, signed an IRB-approved consent form, and were set 

up approximately 2 feet in front of a Tobi XL60 eyetracker. Eyetracking data was 

collected at 60 Hz. Heart rate (and EDA) were collected at 2048 Hz using a three-lead 

ECG with a Biopac MP 150 system equipped with a wireless BioNomadix transmitter 

using the Acqknowledge software (version 4). The software was also set up to indicate 

and record an instantaneous heart rate measure which served as the critical measure of 

interest. Participants completed multiple unrelated studies as part of the same lab session. 

The eyetracker was calibrated before each study to account for potential movement by 

the participant. The experimental task was coded using Psychopy3. 
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As in study 2, participants viewed nine stories randomized across three levels of 

falseness – three were completely true, three were completely false, and three were 

partially false (with one having the first and middle sentences false, one having the first 

and last sentences false and the third having the middle and last sentences false). The 

stimuli were different from the ones used in any previous study. Participants completed a 

short tutorial on how to answer different types of questions. Similar to study 2, half of the 

participants were assigned to read and answer questions related to the stories first, and the 

remaining half first read all the sentences in each story (presented simultaneously on the 

left side of the screen) and rated their perceived falseness (elicited simultaneously on the 

right side of the screen). Participants were free to rate the sentences in any order. After 

each rating screen, the participant saw a fixation cross at the center of the screen for a few 

seconds (mean display time of 2 seconds with a random delay ranging between -0.5 to 

+0.5 seconds).  

When viewing the stories, participants answered the same covariates as in the 

previous studies and then indicated if they thought the story was fake news. The 

eyetracker and the biometric setups independently recorded the start of each stimulus, the 

timing of each response, the onset of fixation crosses, and the start and end of each study 

within the experimental session. The eyetracker output also recorded when each trigger 

was sent to the biometrics setup to resolve timing issues. Participants then completed an 

unrelated study and answered demographic questions before indicating sharing intentions 

and memory for twelve headlines originating from the stories they had read. As in the 

previous study, the objective truth of the headlines agreed with the original version of the 

story they had read. The order of presentation of the headlines was randomized across 
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participants. Finally, participants were debriefed, shown the accurate versions of all the 

stories they read, thanked for their participation, and compensated. 

The behavioral results presented below encompass all participants. In the 

biometrics analysis, we focused only on the sample of participants who read the stories 

first since this represents the most accurate physiological response to seeing the stimulus 

for the first time. Our lowest unit of analysis is each statement within a news story. For 

eye tracking, we focused primarily on the number of fixations till the participant’s first 

response (where they indicated their familiarity with the story) as the measure of 

attention. The number of 50ms gaze points on each line before their first response was 

counted as the number of fixations on that line. When participants viewed the stories, 

each character had been placed inside a cell on an invisible grid composed of equally 

sized cells, thereby eliminating differences in character sizes between letters. To account 

for differences in line length, we normalized the number of fixations in each line by 

dividing the number of fixations on each line by the length of the line in characters. This 

metric was left-skewed (skewness normalized fixations = 1.165); therefore, we took its square 

root (skewness square-root normalized fixations = -0.287) and used it in all subsequent analyses. We 

shall refer to this metric simply as fixations for the remainder of the manuscript. For heart 

rate, we converted the instantaneous heart rate captured by the software back into an 

interbeat interval  (in milliseconds). All biometric signals were downsampled to 50ms – 

to ensure that we did not count saccades as markers of processing from the eyetracker 

output. We merged the eyetracker and biometrics outputs by selecting the biometrics 

sample closest to (but succeeding) each eyetracker sample. This ensured that the 

biometrics signals followed the eyetracker output with a maximum delay of 50ms.  
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Results 

Fake News Classification. Consistent with previous studies, objectively falser 

stories were more likely to be classified as fake news (χ2 (2) = 7.55, p = .02; β partially false = 

0.354, se partially false   = 0.346, p = .31; β completely false = 0.892, se completely false = 0.338, p = 

.008). In this study, only the completely false stories were more likely to be classified as 

fake news compared to completely true stories, while other contrasts were not statistically 

significant (contrast true -false = - 0.157, p = 0.022; contrast true -partially false = -0.053, p = 0.56; 

contrast partially false -false = -0.104, p = 0.22).  

A mixed effects regression with intercepts for participants and stories4 predicting 

the fake news classification with both IBI and fixations combined with the objective level 

of truth showed that attention at a story level– as measured by fixations - predicted if a 

story was classified as fake news (Figure 4A) (β fixations = 4.17, se fixations =1.28, p = .001; β 

IBI = -0.08, se IBI =0.07, p = .26; β completely false = 0.79, se =0.47, p = .09; β partially false = 0.23, 

se =0.50, p = .64). Adding the biometrics significantly improved the prediction of the 

fake news classification (χ2 (3) =11.681, p = .003). Therefore, more time spent reading 

news stories makes it more likely that they are classified as fake. replicating the findings 

from Lutz et al. (2020) in the context of longer-than-headline news stories.  

The Perception of Constituent Claims. Similar to the behavioral study, the fake 

news classification had the largest impact on the perceived falseness of the individual 

lines (β fake news = 0.801, se fake news = 0.116, p < .001; β claims read first = 0.242, se claims read first = 

0.119, p = .046; β objectively false statement = 0.470, se objectively false statement = 0.081, p < .001) and 

 
4 Intercepts for both story and participants are necessary in regressions involving number of 

fixations to account for both variations in story length and individual differences between participants. For 

this reason, mediation analyses using fixations on downstream behavior is not possible (mediation does not 

support multiple random intercepts). 
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none of the interactions were significant. As in the previous study, the stories were not 

classified as fake when the perceived falseness of the individual claims did not cross the 

midpoint of the 5-point scale (Figure 3A). Figure 3B follows the same pattern as Study 2 

except that the fake news classification did not have a greater effect on the perceived 

falseness of the individual claims when the stories were read first. Therefore, people used 

their internal classification of the story as a heuristic to inform their perception of all its 

constituent statements, further supporting H1a. 

We predicted the perceived falseness of individual claims using fixations, IBI and 

the objective truth of the individual claim. We observed that only fixations and the 

objective truth of the claim were significant predictors of perceived falseness (β fixations = 

0.37, se fixations =0.15, p = .01; β IBI = -0.004, se IBI =0.012, p = .82; β false claim = 0.58, se false 

claim =0.07, p < .001). However, to test if there were differential effects of time spent on 

and cognitively engaging with true and false claims, we interacted the biometrics 

measures with the objective truth of the claim. We observed that only the interaction term 

between IBI and objective falseness was significant, while fixations on true claims were 

marginally significant (β fixations = 0.39, se fixations =0.20, p = .06; β IBI = -0.02, se IBI =0.02, p 

= .29; β false claim = -0.83, se false claim =0.65, p = .20; β fixations x false claim = -0.07, se fixations x false 

claim =0.29, p = .80; β IBI x false claim = 0.05, se IBI x false claim =0.02, p = .02) (Figure 4B). 

Therefore, when people oriented more towards a false claim – without necessarily 

spending more time reading the claim - they were more likely to perceive it as false, 

supporting H2. Adding the biometrics measures improved the prediction of whether 

people classified a story as fake news (χ2 (6) = 11.29, p =.023). This suggests that fake 
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news peddlers can use biometrics to identify claims in their stories that readers are likely 

to perceive as false. 

 

Figure 3. Study 3 – perceived falseness of individual statements. A) Stories were 

classified as fake news only when only one of the claims crossed the midpoint of the 

perceived falseness scale (on aggregate). B) When people classified a story as fake news, 

they perceived its constituent claims as false irrespective of the objective truth of the 

claims. Error bars represent 95% Cis. 

Sharing Intentions. The internal fake news classification has a statistically 

significant and negative effect on sharing intentions for claims (β fake news = -0.675, se fake 

news = 0.177, p < 0.001). Participants indicated lower sharing intentions for headlines 

sourced from stories they had classified as fake compared to the stories they had 

classified as true. This effect was robust to the inclusion of objective truth levels of the 
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story, the objective truth of the claims, and the perceived falseness of the claim itself 

(Table 4). 

Table 4. Study 3 Sharing intentions for claims.  

Sharing intentions for claims originating from a story were determined by the 

classification of the story in which people originally read the claim rather than the 

objective or perceived falseness of the claim or the objective falseness of the story. 

DV: Sharing Intentions Model 1 

β unstandardized [95% CI] 

Model 2  

β unstandardized [95% CI] 
Intercept (completely true, not fake 

news) 

4.014 *** [3.63, 4.40] 4.314 *** [3.61, 5.01] 

Fake News -0.653 *** [-1.00, -

0.31] 

-0.60 *** [-0.95,-0.25] 

Partially False -0.563 **[-0.91, -0.22] -0.419 * [-0.82, -0.02] 

Completely False -0.371 ^ [-0.77, 0.03] -0.086 [-0.65, 0.48] 

Objective Truth of the headline - 0.249 [-0.16, 0.66] 

Perceived falseness of headline in the 

original story 

- -0.083 [-0.22, 0.05] 

SD – Intercept 1.029 1.024 

SD – Residual 1.463 1.461 

*** p < .001; ** p < .01; * p < .05; ^ p < .1 

 

We regressed sharing intentions against the fake news classification, objective and 

perceived truth of the headline, IBI, and fixations. We observe that the objective truth of 

the headline, the fake news classification, and fixations are significant predictors of 

sharing intentions (β fake news =-1.414, se fake news = 0.37, p = .002; β true headline =0.74, se fake 

news = 0.31, p = .02; β perceived falseness of claim =-0.02, se perceived falseness of claim = 0.15, p = .89; β 

fixations =1.27, se fake news = 0.59, p = .034; β IBI =0.02, se fake news = 0.08, p = .80). Then to 

test H3 we repeated the regression, this time interacting the biometrics measures with the 

fake news classification. Sharing intentions decreased with IBI at a claim level for claims 

that had originated from stories that had been classified as fake news (after controlling for 

the objective and perceived truth of the headline) (β IBI = 0.09, se IBI = 0.08,  p = .31; β 

fixations= 0.80, se fixations = 0.70, p = .26; β fake news = 3.16, se fake news =2.91, p = .28; β true 
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headline= 0.64, se true headline = 0.32, p = .05; β perceived falseness = -0.04, se perceived falseness = 0.15, p 

= .79; β fake news x IBI = -0.19, se fake news x IBI = .10, p = .052; β fake news x fixations = 0.87, se fake 

news x fixations = 1.21, p = .48) (Figure 4C). These results suggest that when people paid 

more attention during the initial reading of a story (without necessarily spending more 

time reading it) and classified a story as fake, they subsequently remembered this 

classification, and this gist memory of the classification impacted the sharing intention 

for claims originating from that story, supporting H3. 

The Role of Affect. The mean affect of stories did not impact if people classified a 

story as fake (β Mean affect = 0.009, se Mean affect =0.-13, p = 0.51) or people’s sharing 

intentions for stories (β mean affect = -0.005, se = 0.007, p = 0.49).  

People fixated more on cognitive stories (β affect-score = -0.003, se affect score = 0.001, p 

< .006), and this effect did not interact with the objective falseness level of the story. 

Similarly, IBI was lower for affective stories (β Affective Story = -0.246, se Affective Story = 0.108, 

p = .035) and decreased marginally with an increase in affect score (β affect-score = -0.010, 

se affect-score = 0.005, p = 0.08). Since higher IBIs are associated with increased attention, 

these results also validate that people pay more attention to cognitive stories.  

The effect of fixations and IBI on the fake news classification was not moderated 

by the type of story or the affect score, indicating that increased attention did not impact 

cognitive or affective stories differently.  

Forecasting Out-of-Sample Sharing Intentions. Finally, using in-sample sharing 

intentions and biometrics measures, we predicted out-of-sample sharing intentions for 

claims originating from a story. If ratings and biometrics from small samples can predict 

out-of-sample sharing intentions, organizations can recruit small groups of participants to 
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identify claims and stories which are more likely to be shared before they go viral in the 

real world. The preceding biometrics analysis only includes the participants who read the 

stories first (we refer to this as the in-sample). We use sharing intentions and biometrics 

from this dataset to predict sharing intentions for participants who read the claims first 

(we refer to this as the out-sample). We first individual mean-centered sharing intentions, 

fixations, and IBI at a story level for all participants in the in-sample. Then we aggregated 

the sharing intentions, fixations, and IBI by the story, the condition (objective level of 

falseness), and whether people had classified the story as fake. This procedure removes 

any participant-specific effects from the measures. Then we ran a simple OLS regression 

predicting the sharing intentions of the participants who read the claims first on the IBI 

change, fixations, and sharing intentions of the participants who read the story first. The 

results (Figure 4D) show that in-sample IBI was a significant predictor of out-of-sample 

sharing intentions, while the in-sample sharing intentions and the interaction term 

between in-sample IBI and the fake news classification were marginal predictors (β IBI = 

0.025, se IBI = 0.009, p =.015; β fixations = 0.601, se fixations = 3.325, p =.86; β in-sample sharing = 

0.315, se in-sample sharing = 0.169, p =.07; β fake news = -0.314, se fake news = 0.407, p =.45; β IBI x 

fake news = -0.056, se IBI x fake news = 0.030, p =.07; β fixations x fake news = 0.76, se fixations x fake news = 

5.184, p =.88). 
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Figure 4. Study3 key results of biometrics investigations. A) The number of 

fixations predicts the probability of classifying a story as fake news across all objective 

levels of falseness for both affective and cognitive stories. B) Heart rate predicts the 

perceived falseness of false claims. C) Heart rate predicts sharing intentions for claims 

only when people classify the story as fake news – irrespective of the objective truth of 

the headline. D)increased attention only increases probability of labeling a story as fake 

for cognitive stories and not affective stories. Error bars and shaded areas indicate 95% 

CI. 

Discussion 

In summary, when people spent more time reading a story, they were more likely 

to classify it as fake news. Similarly, when people paid more attention to false statements 

within stories, they perceived the stories as false. Greater focused attention on the story 

decreased sharing intentions only when the story was classified as fake news –supporting 

the claim that people use the classification of the story as a heuristic to form attitudes 
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about the story. It is this heuristic they remember to form perceptions of and determine 

sharing intentions for claims subsequently. Finally, we show that in-sample biometrics 

measures can be used to identify stories that are likely to lead to viral claims. Thus, we 

offer a tool to organizations interested in combatting potential fake news claims before 

they go viral. 

Study 4 – Robustness Checks And Replication 

Our key claim in the previous studies is that people automatically classify a story 

as fake news and then use it as a heuristic to base their subsequent sharing intentions. In 

this study, we made two important changes to address concerns of experimenter demand 

in the earlier studies. First, we did not explicitly tell participants that any stories 

contained false claims. Second, we first elicited sharing intentions and then elicited 

people’s internal classification of the story and their perception of its claims.  

Participants 

One hundred seventy-six students at a large eastern US university (99 male, 76 

female, and 1 did not answer; Mean age = 20.01, SD age =1.32) participated in exchange 

for course credit. The survey was administered through Qualtrics and distributed via an 

internal survey system. (Complete descriptive statistics in Appendix A, S4.1) 

Method and Key Measures 

The measures used in this study were the same as in Study 2 and Study 3. The only 

difference in this study’s design was that participants were not told upfront that some 

news stories might have falseness (as in the other studies). Participants were told that we 

wanted to know their opinions and that there were no right or wrong answers. They were 

first shown the story and asked to answer the covariates (familiarity, importance, and 



 

 

39 

 

whether they had seen the story before) and the sharing intention for a claim derived from 

the story. Then they answered the demographics questions. At this stage, half the 

participants were asked to rate the individual claims for perceived falseness first, and the 

other half was asked to rate if they thought the story was fake news first. Participants then 

classified the story (or rated the individual claims depending on which task they had 

completed first), were debriefed, shown the accurate versions of all the stories, and were 

thanked and given credit. 

Results 

Figure 5 shows the results of sharing intentions for headlines by whether people 

thought the story was fake. The figure shows that the difference in sharing intentions was 

strongest for true claims (Panel C, top) and completely true stories (Panel B). Therefore, 

in this study, it is necessary to include the objective level of falseness of the story and the 

perceived falseness of the claim in any regression to rule out alternative explanations. 
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Figure 5. Study 4 Results for sharing intentions. Paneled by whether people classified the 

story in which the claim originated as fake news. 

As in the other studies, the probability of classifying a story as fake news varied 

with the level of falseness in the story (χ2 (2) = 10.253, p < .001). Table 5 summarizes the 

results of sharing intentions predicted by the fake news classification with the objective 

falseness of the stories and the perceived falseness of the claims included. We observe 

that in all the models, the fake news classification was significant and had a negative 

impact on sharing intentions. 
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Table 5. Study 4 Mixed effects regression results. 

             Regression results show the impact of people's internal fake news classification 

on sharing intentions. The classification was explicitly elicited only after the sharing 

intentions were reported. 

DV – Sharing intentions Model 1 Model 2 Model 3 Model 4 

Intercept 3.105 *** 3.211 *** 3.318 *** 3.395 *** 

Fake news  -0.235 ** -0.368 * -0.180 * -0.321 * 

Partially False - -0.085 - -0.075 

Completely False - -0.251 * - -0.238 * 

Perceived falseness of the claim - - -0.096 -0.087 

Partially False * Fake news  - 0.119 - 0.120 

Completely False * fake news  - 0.293 - 0.297 

SD (individual) 0.909 0.909 0.9142 0.914 

SD (Residual) 1.395 1.394 1.394 1.393 

*** p < .001, ** p < .01, * p < .05 

 

We also plotted the perceived falseness of individual claims in Studies 2 and 3 

(Figure 6) and observed similar results.  We ran a mixed-effects regression predicting the 

perceived falseness of individual claims using the fake news classification, whether 

people read the story or claims first, and the objective truth of the claim. Only the fake 

news classification and its interaction with whether the story was read first were 

significant, supporting our position that people’s internal classification of the story is the 

strongest predictor of perceived falseness, and the effect of the classification is stronger 

when people read the story before reading the claim (β fake news= 0.675, se fake news = 0.072, 

p < .001; β objectively false statement= 0.101, se objectively false statement = 0.067, p = .13; β claims read 

first= -0.082, se claims read first = 0.080, p = .31; β objectively false statement x fake news= 0.111, se 

objectively false statement x fake news = 0.101, p = .27; β claims read first x fake news= -0.368, se claims read first x 

fake news = 0.100, p < .001; β objectively false statement x claims read first= 0.048, se objectively false statement x 

claims read first = 0.093, p = .61; β fake news x objectively false statement x claims read first = 0.096, se fake news x 



 

 

42 

 

objectively false statement x claims read first = 0.140, p  = .49). Thus, the findings from Studies 2 and 3 

were replicated in Study 4. 

 

Figure 6. Study 4 Perceived falseness of individual claims. A) Perceived falseness of 

claims paneled by the objective level of falseness in the story. B) Individual mean-

centered perceived falseness of claims paneled by objective truth status of the claim, 

whether people read the claim or the story first and the fake news classification. Error 

bars represent 95% CIs. 

 

Discussion 

Study 4 was designed to rule out the possibility that our experimental designs 

were cueing the veracity of news items, driving the results of the perceived falseness of 

individual claims and associated sharing intentions. We replicated two critical findings - 

1) the internal classification of the story as fake news impacts the perceived falseness of 

all constituent claims, with true claims perceived as falser and false claims perceived as 
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truer depending on the context in which they were first encountered and 2) irrespective of 

whether people thought the story was fake news or not, objectively true claims were 

consistently rated as truer by participants on aggregate. This second finding highlights 

that the wisdom of crowds can be an important tool in identifying false claims in the war 

against misinformation. 

General Discussion 

Though headlines remain the predominant form of spreading misinformation and 

fake news, there has been an increasing trend towards partially false stories where a small 

number of false claims are embedded in otherwise true stories. Across four independent 

studies, we sought to understand if people can discern these false claims and their impact 

on the overall classification of the story as fake news and their sharing intentions. We 

focus on the following vital findings from our studies. 

We first demonstrate that, on aggregate, people can perceive false claims within a 

story. At the story level, stories with more false claims were consistently more likely to 

be classified as fake news. Across Studies 2, 3, and 4, we also show that notwithstanding 

our other findings, false claims embedded within news were consistently perceived as 

falser than objectively true claims. We believe this points to the possibility of developing 

scalable, crowd-sourced solutions for false claim detection. 

Second, we demonstrate that once a reader classifies a story as fake internally, 

they perceive all claims within the story as false irrespective of the objective truth of the 

claim. Conversely, if they internally classify a story as not fake, they perceive false 

claims within that story as true. Therefore, we advocate for not only identifying false 
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claims and fake news but for identifying the narratives that could be misappropriated in 

the service of fake news. 

Third, people’s internal fake news classification is important because it influences 

their subsequent decision to share (or not share) news stories and headlines from news 

stories. People decide to share (or not to share) individual claims based on whether they 

classified the original story in which they read the claim as true – and not the objective or 

perceived falseness of the claim itself.  

 Fourth, we highlight the role of attention using biometrics. Previous research has 

suggested that attention can improve people's ability to detect false claims. We show that 

while this may be true even in the context of larger-than-headline stories, attention also 

increases people's reliance on their overall perception of the story (and not their 

perception of the individual claims) in determining sharing intentions. specifically, in 

Study 4, we show that attention magnifies the effect of the classification of the story on 

subsequent sharing intentions for claims originating from that story, irrespective of its 

objective truth. This finding points to a potential avenue for malicious actors to spread 

false claims – by peppering them in news stories that otherwise seem true. Our stimuli 

did not contain any source information or additional graphics. These are additional levers 

that malicious actors could use to make a story with false claims seem true, thereby 

promoting acceptance of its constituent false claims. 

Finally, we show that heart rate data can augment sharing intentions from small 

samples of users to identify the stories that are likely to go viral among users outside that 

sample. Therefore, we offer social media companies and rating agencies a potential tool 
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to identify sources of potentially viral claims to which they may efficiently devote their 

resources. 

Contributions  

Our work makes several important theoretical contributions with implications for 

policymaking, social media firms, and news consumers. We contribute to the fake news 

literature by being the first to systematically study the effects of the level of falseness in 

news stories longer than headline length. We show that people can discern levels of 

falseness both between stories and in claims within a story. However, people are 

relatively less sensitive to low levels of falseness embedded in news stories.  

We are also the first (that we know of) to investigate both headlines and short 

news articles and demonstrate how false claims in one can propagate the other. We show 

that false headlines originating from partially true stories have a greater chance of getting 

shared if these stories do not trigger the reader’s internal fakeness alarm. In doing so, we 

expose a route through which we believe much fake news may spread. Fake news 

headlines may begin their viral journey as claims that push the truth in otherwise factual 

articles. From a policy perspective, social media platforms may need to build systems to 

detect partially false stories. By the time social media companies can identify them as 

fake news headlines, the claims may have gotten widespread acceptance by being 

presented as part of true stories. 

Our research also contributes to the growing literature on the effects of context on 

deception detection and fake news (Effron & Helgason, 2022; Jacovina et al., 2014; 

Johar, 2022; Rapp, 2008). We show that when people read news stories, they internally 

attempt to classify the news as trustworthy or fake. This internal label applied to the story 
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dictates attitudes towards all the claims in the story – be it perceptions of accuracy or 

sharing intentions. Therefore, the context in which readers first read false claims is an 

important determinant of their attitudes towards false claims. 

Finally, our results give us hope to solve the fake news problem. Our results show 

that, on aggregate, people can differentiate between false and true claims even when they 

do not label a story as fake. This is a potential crowdsourcing tool that social media 

companies can use. Additionally, by recruiting small groups of users to rate the falseness 

of individual statements in a story and augmenting their ratings with biometrics data, 

companies may be able to detect objectively false claims hidden within otherwise true 

stories and flag them before they get propagated as fake headlines. 

Limitations And Future Directions 

Our work has several limitations that can act as a catalyst for future research. 

First, our findings can be supplemented further with an evidence accumulation approach. 

Currently, we know that attention to false claims predicts classifying a story as fake. 

However, what are the internal "alarm" markers that alert a reader of potential fake 

claims? Neurophysiological techniques such as EEG and fMRI can be used to further 

inform how detection thresholds are formed within individuals for the subjective 

classification of claims and stories.  

Second, future research should also focus more explicitly on how individual 

attitudes and characteristics influence the variability in detection thresholds across claims 

and stories, both within and across individuals. Future studies can also focus on better 

design interventions to capture unbiased pre-existing attitudes to the stories. 
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Third, our work here focused primarily on how varying the objective truth of the 

individual claims influences the overall classification of the story. Future research should 

also explore other sources that could influence this overall fake classification regardless 

of the individual claims. For example, if a (un)reliable source forwards the story or 

occurs in a (un)trusted medium (Stanley et al., 2022), does it automatically get classified 

as true (or fake)? Critically, does the overall classification attributed to the story influence 

the perceptions about the individual claims within the story, similar to our findings here? 

Fourth, it may be argued that participants in our study did not encounter fake 

news stories as they would in the real world. We point to the results of Study 4, where 

participants did not know that they were reading falsehoods as a potential mitigator of 

this concern. It is nevertheless possible that people who did a study about news stories 

were primed to think about fake news in some ways. We contend that the main findings 

of our work will only be more robust in the naturalistic setting where people might 

ostensibly pay less attention to the claims in a news story. Therefore, we expect people 

would be more likely to miss internally classifying false claims and the stories they 

appear in as fake in more ecological contexts, thereby believing them to a greater extent 

and being more willing to share them. Nonetheless, future work can seek to investigate 

line-wise perceived accuracy in a more naturalistic setting with a larger pool of 

participants and stories. 

Finally, our findings could also extend to other disciplines beyond news stories. If 

people read the results of a managerial survey at work and conclude that the main 

findings of the survey are unreliable, they may miss other crucial accurate information in 

the survey results. Conversely, if people believe that a movie is based on true events, they 



 

 

48 

 

may believe that all parts of the movie - including those where the creators took artistic 

liberties – are authentic. In advertising, marketers may increase the believability of false 

product claims by presenting them with other true claims. More recently, public health 

officials have had to combat misinformation about vaccines and health guidelines during 

Covid-19. Does embedding false claims about vaccines within stories containing other 

information people accept as true increase vaccine distrust? We believe these are exciting 

avenues of potential future research. 

Conclusion 

We bring to light how people process false claims interspersed in news stories. We 

show that, on aggregate, people perceive falseness in claims. Individuals subconsciously 

classify a story as fake or not when reading the story. Notably, the fake news 

classification then takes over as the determinant for downstream behavior related to both 

the story and claims within the story. If people think a story is fake, they are less likely to 

share it and view all the claims within the story as more false irrespective of their 

objective truth value. On the other hand, if they think the story is true, then even the 

objectively false statements within that story are more likely to be viewed as accurate. 

Crucially, when people encounter a headline based on a claim they read earlier, their 

likelihood to share that claim depends not on the objective truth of the claim but on 

whether they thought the story in which it first appeared was fake (even after accounting 

for their perception of the claim’s accuracy). These findings expose how a false headline 

could start its viral journey as a false claim hidden among other true claims in a news 

story. Even if people perceive the false claim to be false, they might share it subsequently 

simply because they believe that they read it in a story that is not fake news. While 
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individuals could be susceptible to such misclassification, we also show that people's 

aggregate perception of claims and stories tracks objective falseness levels – albeit less 

sensitively at low levels of falseness. Therefore, we advocate for building more 

crowdsourced, biometrically informed, scalable fake news detection systems.   
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CHAPTER 3 

WHO CAN BLOW THEIR OWN TRUMPET? THE ROLE OF 

ATTENTION IN CSR ADVERTISING BY BRANDS AND NPOs 

Brands and social organizations often advertise their commitment to social causes 

to persuade people to enhance their association with a cause, buy their products or 

services (in the case of brands), or donate to the cause (in the case of not-for-profit 

organizations (NPOs)). Fortune 500 companies collectively spend around 20 billion USD 

annually on CSR efforts, but consumers are now “pressuring businesses to be purposeful, 

… to make effective contributions to society” (Iglesias, 2022). Combining CSR efforts 

with advertising investments yields a greater positive impact on firm performance(Lee et 

al., 2023). Consequently, companies have increased spending on advertising their CSR 

efforts (Digiday, 2020). 

A vast literature in Cause Marketing (CM) has studied CSR efforts that are 

explicitly linked to revenue-generating activities  (Schamp et al., 2023), and has shown 

that the presence of a signal of sincerity/commitment to the cause improves brand and ad 

attitudes, as well as consumer behavior (Dubé et al., 2017; Müller et al., 2014). In the 

context of CM, such signals typically include the donation amount or other similar 

metrics that show how the brand dedicates resources towards the cause. Our work differs 

from prior research in two key ways. First, our work focuses on advertising CSR without 

linking it to any specific revenue generation for the organization (which we refer to as 

CSR advertising hereafter). CSR advertising helps brands remind consumers of their 

socially responsible investments, building corporate reputation(Diehl et al., 2016; 

Hartmann et al., 2023; Wu & Overton, 2022). Similarly, NPOs spent nearly $5.9 billion 

on advertising in 2020, and around 32% of the total went toward branding awareness and 
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education (Clolery, 2021). Therefore, the study of CSR advertising is important to both 

brands and NPOs. Second, while signals of commitment (by specifying organizational 

resource contributions) in CSR communication are advantageous for brands, similar 

research for NPOs is lacking. Does communicating a signal of commitment (in terms of 

resources committed) to a cause in a CSR advertisement improve consumer attitudes and 

organizational associations with the cause similarly for brands and NPOs? 

Our research, conducted through five studies, including an eyetracking study, 

reveals that while including a signal of commitment in CSR advertisements benefits 

brands, it does not always benefit NPOs. This disparity is due to the heightened attention 

to the signal in CSR ads for brands, leading to a perception of greater honesty and 

sincerity, which mediates the effect of the signal of commitment on important 

organizational outcomes (ad attitudes, brand persuasion, and association with the cause 

being advertised). This finding underscores the importance of strategically 

communicating concrete signals of commitment to the cause in CSR advertising for 

brands and NPOs.  

Our work contributes to the literature on CSR advertising. First, we show that 

communicating a signal of commitment to the cause helps brands but doesn’t always help 

NPOs. In doing so, we test multiple alternate accounts that could explain why brands and 

NPOs face different outcomes when communicating a signal of commitment in a CSR ad. 

Second, we clarify the role of attention in CSR advertising and show that drawing 

attention towards the signal of commitment and away from branding elements is 

beneficial in improving associations with the cause. Consequently, our work is important 

managerially for brands and NPOs interested in advertising their commitment to social 
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causes. Communicating a signal of commitment in a CSR ad for a brand improves 

people’s perception that the brand is making a useful contribution to the cause, thereby 

enabling brands to build authenticity in the long term. On the other hand, our findings 

suggest that NPOs might choose not to include concrete signals of commitment to the 

cause in their CSR advertisements as they may decrease the perception that the NPO is 

honest and sincere.  

We first review the literature on CSR advertising for both brands and NPOs. We 

then delineate multiple mechanisms that might explain why including concrete signals of 

resource commitment might differentially impact brands and NPOs. In doing so, we 

derive the role of attention to the signal elements in the CSR ad. We test the proposed 

differential effects in five studies and outline future research opportunities. 

Literature Review 

Corporate Social Responsibility (CSR) is the “extent to which a company’s 

actions and outcomes align with society’s values and expectations”, and CSR advertising 

research studies advertising that communicates CSR.(J. L. Hayes et al., 2022; J. L. Hayes 

& Duff, 2019). Apart from increasing ad attitudes and persuasion, an important CSR 

advertising outcome for both brands and NPOs is increasing perceived association with 

the cause.  

Effectively communicating CSR activities is important for both brands and NPOs. 

CSR communication positively impacts brand associations and can improve ad and brand 

attitudes and consumer behavior (Anselmsson & Johansson, 2007; Bae et al., 2020; Ellen 

et al., 2006; Nickerson et al., 2022; Wu & Overton, 2022). By consistently 

communicating that they are contributing to social causes, organizations can build lasting 
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CSR reputations, which can, in turn, impact financial outcomes. For instance, proactively 

communicating CSR efforts generates more favorable attitudes and intentions toward the 

brand(Wu & Overton, 2021).  Such positive CSR associations increase consumers’ 

intention to buy from the brand (Anselmsson & Johansson, 2007). NPOs engage in 

advocacy for social causes to improve reputation and garner social change (Denq, 2023; 

Guo & Saxton, 2014; Vafeiadis et al., 2021) by educating the public, calling for direct 

action, or encouraging socially desirable behaviors.  NPOs also seek to increase the 

effectiveness of their CSR advertising (Alonso et al., 2017; Bebko et al., 2014; Martinez-

Levy et al., 2022). Therefore, effectively advertising their commitment to social causes is 

beneficial for both brands and NPOs. 

An important determinant in the effectiveness of CSR communication is the 

perceived sincerity/commitment of the organization toward the cause (Dean, 2002; 

Müller et al., 2014; Nickerson et al., 2022). When brands advertise their CSR activities, 

the presence of a signal improves ad and brand attitudes by communicating that they are 

not merely paying lip service to the cause. CSR activities that are perceived as driven by 

sincere societal motivations positively impact purchase intentions (Ellen et al., 2006). 

Similarly, in the context of cause marketing, Nickerson and colleagues (2022) found that 

CSR activities that correct or compensate for the firm’s negative social outcomes enhance 

purchase intentions by enhancing perceived corporate sincerity.  

On the contrary, the presence of a concrete signal of commitment in a CSR ad 

may not hold the same benefits for NPOs. Vafeiadis and colleagues (2021) show that 

CSR communication by an NPO is most effective when it is perceived to contribute 

towards the NPO’s intrinsic social motives. Cue utilization theory suggests that when 
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people make decisions in settings with multiple cues, they tend to use cues that are 

diagnostic and provide additional informative benefits (Lichtenstein et al., 1975; Purohit 

& Srivastava, 2001). Since people already expect NPOs to contribute to the causes for 

which they advertise, the presence of a signal in these ads may be less informative than in 

the case of CSR ads for brands. Therefore, people may not use the presence of a signal of 

commitment in a CSR communication to the same extent when the ad is from an NPO as 

when it is from a brand. Consequently, the signal of commitment in a CSR ad may not 

benefit NPOs.  

Persuasion Knowledge, Reactance and Expectation Violation 

We explore several alternate and possibly complementary accounts that could 

explain why the presence of a signal of commitment differentially affects outcomes for 

brands and NPOs: perceived differences in sincerity, persuasion knowledge, reactance, 

and expectation violations. While the first of these (differences in enhancing perceived 

sincerity) has been discussed earlier, we turn to the rationale for the other three accounts. 

One reason why the presence of a signal of commitment in a CSR ad may have 

different effects on ads from brands and NPOs is the differential activation of persuasion 

knowledge (Friestad & Wright, 1994). Persuasion knowledge increases the perception 

that the agent has ulterior motives and seeks to manipulate the consumer (Campbell & 

Kirmani, 2000). The activation of persuasion knowledge has been studied as a 

determinant of the effectiveness of advertising (Jing Wen et al., 2020; Jung & Heo, 2019). 

When exposure to an ad activates persuasion knowledge, people perceive the CSR ad to 

be manipulative, and attitudes towards the ad and organization decrease as a result of ad 

exposure. When brands advertise for social causes without a signal of commitment, 
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people may perceive these ads as an attempt to manipulate their attitudes toward the 

brand. The presence of a concrete signal of commitment may mitigate the activation of 

persuasion knowledge. Conversely, the presence of a signal of commitment in a CSR ad 

from an NPO may activate persuasion knowledge by undermining the NPOs perceived 

altruistic motives. For instance, in the context of prosocial behavior, a signal of 

commitment for altruistic deeds may be seen as “bragging” and may undermine 

perceived altruism (Berman et al., 2015). Therefore, the presence of a signal may 

differentially activate persuasion knowledge for brands and NPOs. 

Reactance could be another closely allied but distinct reason the presence of a 

signal of commitment differentially impacts brands and NPOs (Brehm & Cole, 1966; 

Hong & Faedda, 1996). Reactance refers to the motivational state to maintain or acquire 

freedom from threats to autonomy (Chartrand et al., 2007). Previous research has 

established that ads for socially desirable behaviors can backfire when psychological 

reactance is activated (Dillard & Shen, 2005; Quick & Stephenson, 2007; Shoenberger et 

al., 2021). When ads for social causes are perceived as coercive and threatening 

individual autonomy, attitudes and behavioral intentions promoted by the ad decline. For 

instance, Shoenberger and colleagues (2021) show that when messages promoting mask-

wearing were framed as reducing individual autonomy, they were less effective. People 

may view an NPO communicating their contribution to the advertised cause as coercive 

and as an attempt by the NPO to influence their decision-making, thereby triggering 

reactance. 

The final potential account (that we evaluate) for the differential impact of a 

signal of commitment is the differential violation of expectations. Brand outcomes 
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(satisfaction, evaluations, and purchase intentions) improve when people’s expectations 

are violated positively and diminish when expectations are violated negatively (Oliver, 

1980). Research has shown that expectation disconfirmation in CSR communication 

impacts brand outcomes (Bhardwaj et al., 2018). While there is no similar research for 

NPOs, normatively, people might expect NPOs (but not brands) to contribute to socially 

desirable causes. Therefore, consumers may experience positive expectation 

disconfirmation when encountering a signal of commitment in a CSR ad from brands but 

not NPOs. 

In testing these alternate mediation accounts, we highlight that these mechanisms 

predict different effects for the attention garnered by the signal of commitment in the 

CSR ad. First, we theorize the effects of these manipulations on attention to the signal 

elements under these mediation accounts. If the mediation account through perceptions of 

organizational sincerity based on cue utilization or through expectation disconfirmation is 

true, people should pay less attention to the signal in CSR ads from NPOs with a signal of 

commitment. In the former case, people will pay less attention because the signal is less 

diagnostic. For instance, Shi and colleagues(2020) found that people pay less attention to 

positive reviews than negative reviews because positive reviews are less diagnostic. If the 

mediation through expectation disconfirmation is true, the signal is less surprising and 

will garner less attention. Therefore, under both these accounts, differences in the 

attention paid to the signal explain the differences in downstream attitudes and intentions 

for both brands and NPOs. On the other hand, if the mediation accounts through 

persuasion knowledge or reactance are true, greater attention to the signal of commitment 

will impact downstream attitudes and intentions positively for brands and negatively for 
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NPOs. Next we focus on the effects of attention on downstream behavior under the 

possible mediation accounts. Under cue utilization, the signal is not informative and 

should have a less positive impact on downstream attitudes for NPOs than brands. 

However, under expectation disconfirmation, given a level of attention, the impact for 

brands and NPOs should be similarly positive. The accounts through persuasion 

knowledge and reactance do not make differing predictions of the effect of attention on 

downstream attitudes. Therefore, attention to the signal elements in CSR ads could serve 

as additional evidence in testing these mechanisms. 

Overview of Studies 

In Study 1, we tested if there are systematic differences between brands and NPOs 

when they signal their commitment to a social cause. In Study 2, we manipulated the 

presence of a signal of commitment in CSR ads for brands and NPOs. In Study 3, we 

present evidence from eyetracking that people attend to the organizational and signal 

elements differently in ads for brands and NPOs and that these processing differences 

account for some of the attitudinal differences. In Studies 4a and 4b, we delineate how 

the presence of a signal of commitment makes ads for brands seem more honest and 

sincere and how this perception drives the differences in ad attitudes, brand attitudes, and 

perceived usefulness of the organization’s contribution to the cause. In Studies 4a and 4b, 

we also rule out the alternative moderated mediation accounts. 

Study 1 

In Study 1, we tested whether people’s attitudes towards CSR ads differed 

depending on the source of the advertisement (brand vs. NPO) when the ads included a 

signal of commitment to the cause. 
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Method 

103 (47 female, 1 non-binary) students from a large eastern US university 

participated in the study in exchange for course credit in an IRB-approved design. The 

students completed the study as part of a larger battery of unrelated studies. 

Participants viewed 6 ads (3 functional and 3 emotional ads) for 6 social causes. 

They viewed 2 functional ads for brands, 2 emotional ads for brands, and one functional 

and emotional ad for NPOs. The ad for each organization pertained to a social cause to 

which they were committed in the real world. Each participant viewed a functional 

(emotional) ad for Panera Bread and CVS and an emotional (functional) ad for Walgreens 

and Unilever. They also viewed a functional (emotional) ad for the National Highway 

Traffic Safety Administration (NHTSA) and an emotional (functional) ad for Greenpeace. 

The order of presentation was randomized among subjects, and the ad type (functional 

versus emotional) was randomized across participants.5 

For each ad, participants reported if they thought the ad was compelling, if they 

thought the organization was making a useful contribution to the cause, if they would 

share the message with friends, and if they were motivated to learn more about the cause 

based on the ad using 7-point Likert scales (1 Strongly Disagree… 7 Strongly Agree). 

They also reported how likely they would be to purchase from (donate to) the 

organization based on the ad (1 Extremely unlikely … 7 Extremely likely). They then 

reported demographics and were thanked and given course credit. 

  

 
5 The functional versus emotional ad type is not central to our thesis and the results in the main 

manuscript collapse across this factor for simplicity in this and all future studies. The results including this 

factor are presented in Appendix B (S1.1 for Study 1, S2.1 for Study 2, and S3.2 and S3.3 for Study 3). 
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Results 

The key behavioral results are summarized in Figure 7. A linear mixed effects 

model with random intercepts for each participant showed that people perceived ads for 

brands to be more compelling than ads for NPOs (β = -0.51, SE = 0.13, p <.001; M brands = 

4.96, SD brand = 1.66; M NPO=4.45, SD NPO=1.77). A linear mixed effects model with 

random intercepts for each participant showed that people were more willing to buy from 

brands than donate to NPOs (β = -1.36, SE = 0.12, p <.001; M brands = 4.71, SD brand = 

1.53; M NPO=3.35, SD NPO=1.57). A linear mixed effects model with random intercepts for 

each participant showed that people were more willing to share ads for brands than NPOs 

(β = -0.49, SE = 0.13, p <.001; M brands = 4.17, SD brand = 1.83; M NPO=3.69, SD NPO=1.73). 

People were not motivated to learn more about brands or NPOs based on the ad. 

Although the difference in the WTB/donate measure is likely due to the measures tapping 

into different behaviors, the other two measures show that ads with signals of 

commitment work better for brands than for NPOs. 

Discussion 

The results of Study 1 showed that when ads have a signal of commitment, ad 

attitudes, brand attitudes, and perceptions of usefulness are greater when the ads are for 

brands than for NPOs. However, the study design was not balanced between brands and 

NPOs. Furthermore, there was no direct comparison of the presence and absence of a 

signal of commitment. In Study 2, we manipulated the presence of a signal and balanced 

the design across brands and NPOs to directly test the differential effect of the signal of 

commitment for brands and NPOs. 
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Figure 7. Study 1 Results. Ads with signals of commitment for brands were deemed more 

compelling and led to greater sharing intentions, perceptions that the organization was 

making a useful contribution to the cause, and willingness to buy from (donate to) brands 

compared to NPOs. 

Study 2 

In Study 2, we sought to generalize our findings beyond the student sample and 

test if the presence or absence of a signal commitment had different effects on CSR ads 

for brands and NPOs. The study was pre-registered at https://aspredicted.org/7YW_Z18. 

Method 

247 participants (M age = 40.36, SD age =12.83; 133 Male, 3 Non-binary, 1 not 

stated) were recruited from an online survey panel.  The study followed a 2 (brand vs. 

https://aspredicted.org/7YW_Z18
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NPO) x 2 (signal present vs. absent) within-subjects design. Each participant saw a mix 

of functional and emotional ads in each condition.  

We created stimuli for four brands – Panera Bread, CVS, Walgreens, and CVS – 

and four NPOs – the NHTSA (the National Highway Traffic Safety Administration), 

Greenpeace, Amnesty International, and the ASPCA (American Society for Prevention of 

Cruelty to Animals). We randomized the presentation of the brands and the NPOs 

separately. The ads for Panera Bread, CVS, the NHTSA, and Greenpeace had details of 

concrete actions taken by the organization towards aiding their cause (signal of 

commitment). In contrast, the ads for Unilever, Walgreens, Amnesty, and the ASPCA had 

no concrete actions signaling their commitment to the cause depicted in the ad. (The 

stimuli are in the OSF repository at 

https://osf.io/6wc5t/?view_only=1f0a5398548246568f4f87752af229f1 ).6 

Each ad was presented for 10 seconds before the corresponding survey questions 

appeared below it. Participants indicated if they thought the organization was making a 

useful contribution to the cause (on a 5-point Likert scale [1 strongly disagree… 5 

strongly agree], how willing they would be to donate to (in case of an NPO) or buy from 

(in case of a brand) the organization based on the ad (on a 7-point Likert scale [1 

extremely unlikely… 7 extremely likely]), and how much they agreed with the statements 

that the ad was compelling, that they would share this message with their friends, that the 

ad focused on the emotions rather than the cause and that the ad focused on the cause 

 
6 The following were the specific actions mentioned in the ads with signal commitment. Panera 

Bread – donating end of day food remains to the homeless; CVS - $50 million contributed towards smoking 

cessation programs; Greenpeace – working with partners in a large US city to reduce waste by 21% in 

2018; NHTSA – working with organ donation organizations to increase organ donations. In contrast the ad 

for Unilever simply mentioned a plan to reduce animal product consumption, the ad for Walgreens spoke of 

downloading an app for safer travel, the ad for Amnesty simply had a statistic or a visual depicting 

domestic abuse and the ad for ASPCA had statistics or a visual depicting animal abuse. 

https://osf.io/6wc5t/?view_only=1f0a5398548246568f4f87752af229f1
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without focusing on the emotions on a 7 point Likert scale [1 strongly disagree … 7 

strongly agree]. Participants then completed an unrelated task and a demographics 

questionnaire before indicating each social cause's importance to them. 

Results 

We ran a mixed-effects regression with intercepts for each participant to estimate 

the fixed effects of the type of organization and the presence of the signal of 

commitment, with the interaction term included. Figure 8 summarizes the key behavioral 

results. 

 

Figure 8. Study 2 Results. The presence of a signal of commitment in an ad for a social 

cause helps brands, but does not necessarily help NPOs in improving ad attitudes, brand 

attitudes and perceived usefulness of the organization's contribution to the cause. 
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Attitude Towards the ad – Compelling.  A mixed-effects regression predicting 

how compelling people found the ad using the organization type and presence of signal as 

predictors revealed significant main effects of the ad type, organization type, and 

presence of signal, and all interactions except the three-way interaction were significant 

(βNPO= 0.82, SE NPO = 0.09, p < .001; βsignal present = 0.71, SE signal present= 0.09, p < .001; β 

NPO x signal present = -1.11, SE NPO x signal present = 0.13, p < .001). Therefore, the presence of a 

signal of commitment increased the perception that the ad was compelling for brands (M 

signal present = 5, SD signal present= 1.61; M signal absent = 4.29, SD signal absent= 1.81) was useful but 

reduced this perception for NPOs (M signal present = 4.70, SD signal present= 1.67; M signal absent = 

5.11, SD signal absent= 1.68). 

Usefulness of the Organization’s Contribution. A mixed effects regression 

predicting how useful people perceived the contribution of the organization to be using 

the organization type and presence of signal as predictors revealed significant main 

effects of the organization type and presence of signal, and a significant interaction 

(βNPO= 0.70, SE NPO = 0.06, p < .001; βsignal present = 0.75, SE signal present= 0.06, p < .001; β 

NPO x signal present = -0.62, SE NPO x signal present = 0.08, p < .001). Therefore, the presence of a 

signal of commitment increased the perception that the contribution of brands (M signal 

present = 4.04, SD signal present= 0.98; M signal absent = 3.29, SD signal absent= 1.23) was useful but 

did not increase the perception that the contribution of NPOs (M signal present = 4.12, SD 

signal present= 0.90; M signal absent = 3.99, SD signal absent= 1.03) was useful. 

Persuasion. A mixed effects regression predicting sharing intentions using the 

organization type and presence of signal as predictors revealed significant main effects of 

the ad type and organization type, and a significant interaction effect (βNPO= 0.77, SE NPO 
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= 0.09, p < .001; βsignal present = 0.60, SE signal present= 0.09, p <.001; β NPO x signal present = -1.03, 

SE NPO x signal present = 0.13, p < .001). Therefore, the presence of a signal of commitment 

increased the sharing intentions for brands (M signal present = 3.99, SD signal present= 1.91; M 

signal absent = 3.39, SD signal absent= 1.88), but decreased the sharing intentions for NPOs (M 

signal present = 3.73, SD signal present= 1.90; M signal absent = 4.16, SD signal absent= 1.94). 

A mixed effects regression predicting willingness to buy from or donate to the 

organization using the organization type and the presence of signal as predictors revealed 

significant main effects of the organization type, and a significant interaction effect(βNPO= 

0.37, SE NPO = 0.12, p =.003; βsignal present = 0.25, SE signal present= 0.14, p =.07; β NPO x signal 

present = -0.78, SE NPO x signal present = 0.18, p < .001). Therefore, the presence of a signal of 

commitment increased the willingness to buy from brands (M signal present = 4.78, SD signal 

present= 1.56; M signal absent = 4.21, SD signal absent= 1.61), but decreased the willingness to 

donate to NPOs (M signal present = 4.31, SD signal present= 1.75; M signal absent = 4.71, SD signal 

absent= 1.76). 

In summary, the presence of a signal of commitment increased the perception that 

the ad was compelling, that the organization was making a useful contribution to the 

cause, willingness to buy, and sharing intentions for brands, but reduced the perception 

that the ad was compelling, that the organization was making a useful contribution to the 

cause, willingness to donate, and sharing intentions for NPOs. 

Discussion 

The results of this study revealed that the presence of a signal of commitment in 

an ad for social causes helps brands but may hurt NPOs. These effects might be either 

because people are paying less attention to the signal in ads for NPOs or because they are 
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paying the same amount of attention but are subsequently constructing different 

preferences for brands and NPOs. To test if the amount of attention to branding and 

signal elements in the ad differes in CSR ads for brands and NPOs, we conducted Study 3 

using an eyetracking setup. 

Study 3 

Method 

66 students (M age =20.29, SD age = 2.17; 27 women, 1 unreported) were recruited 

from a student pool at a large eastern US university to participate in exchange for course 

credit. We collected gaze information as participants viewed the ads using a Tobii XL-60 

eyetracker at sampling at 50 HZ. Eyetracker calibration failed for 4 participants and data 

was collected from the remaining 62 participants. 

The study followed a 2 (brand vs. NPO) x 2 (signal of commitment present vs. 

absent) within-subjects design. Each participant viewed 6 replicates in each condition, for 

a total of 24 ads. We divided the stimuli into three sets of 8 social causes each (some 

causes overlapped between the sets). We randomly assigned each social cause within a set 

to each of the four conditions. We then created an ad for a brand and an NPO for each 

condition by selecting a brand and an NPO that worked towards the cause in the real 

world. The only differences between the ad for the brand and the NPO were the 

organization logo, any website addresses contained in the ad, and the background color 

scheme, which we changed to match the organization logo’s color scheme. The visual and 

the text were otherwise the same for the brand and the NPO associated with each cause in 
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a set. For each participant, within each set, we randomized, picking either the brand or 

the NPO. Finally, we randomized the order of presentation across all three sets 7 

Participants completed the study as the first part of multiple unrelated eyetracker 

studies. Participants entered the lab, gave informed consent, completed a demographics 

questionnaire, and reported the extent to which they were familiar with the brands and 

NPOs (which were used as stimuli in the studies) and the extent to which various social 

causes (for which the stimuli had been created) were important to them on 7-point Likert 

scales. Then, the eyetracker was calibrated, and the participants were given a few practice 

instructions and questions to familiarize themselves with the study setup. The research 

associates then left the room while the participants completed the study.  

For each stimulus, participants reported the degree to which they found the ad to 

be compelling, interesting, and good, and how much they liked the ad on a 7-point Likert 

scale (1 Strongly disagree …4 Neither agree nor disagree….7 Strongly agree) (Cronbach 

alpha = 0.94). 84.4% of the variance in these measures loaded onto a single factor. We 

averaged the four measures onto a single “ad attitudes” measure. Then, participants 

reported how likely they would be to buy from (donate to) the brand (NPO) based on this 

ad, and how likely they would be to share the message with friends (1 Extremely 

unlikely…4 Neither unlikely or likely…7 Extremely likely) on a 7-point Likert scale. 

These two measures loaded onto a single factor explaining 81.92% of the variance. 

Therefore, we averaged these measures to form a single “persuasion” measure. However, 

the Cronbach alpha of these measures was only 0.77, so we also analyzed these measures 

individually. Participants also reported if they thought the organization was making a 

 
7 We compared the stimuli for the brand and the corresponding NPO by calculating three different 

image similarity scores. The details are presented in Appendix B, S3.1. 
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useful contribution to the cause (1 Strongly disagree …4 Neither agree nor disagree….7 

Strongly agree)8. For manipulation checks, we asked participants if the ad focused more 

on the emotions (1 Strongly disagree …4 Neither agree nor disagree….7 Strongly agree) 

or on the cause, without focusing on the emotions (1 Strongly disagree …4 Neither agree 

nor disagree….7 Strongly agree). Participants also reported the extent to which they 

perceived the ad to mention a specific intervention done by the organization towards the 

social cause (1 Strongly disagree …4 Neither agree nor disagree….7 Strongly agree). 

Each stimulus was followed by a fixation cross at the center of the screen, which stayed 

on the screen for a random amount of time between 2 and 3 seconds. Participants viewed 

each stimulus for 3 seconds before they had the option to advance the screen and make 

the measures appear on the screen below the stimulus. After completing this study, 

students also completed other studies before being thanked and given credit. 

We split each stimulus into Regions of Interest (ROIs), indicating if the region 

had elements identifying the organization (brand ROI) or the signal of commitment 

(signal ROI. All stimuli had brand ROIs. The number of 50ms gaze points on each ROI 

was used as an unscaled, raw attention measure (which we refer to as “unscaled 

attention” hereafter). We also quantified a relative attention measure for each ROI by 

scaling the number of 50ms gaze points by the area of the ROI (in pixels) and multiplying 

by a scaling factor (10,000), which we refer to as “relative attention” hereafter.  

We calculated the ROI with the maximum number of fixations in the first second 

after the stimulus presentation to capture people’s early attention. We also calculated the 

time to first fixate on the branding elements and the signal of commitment. We measured 

 
8 The usefulness measure did not load onto the same factor as ad attitudes or brand attitudes. 
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the differences in pupil sizes between the fixation cross immediately preceding each 

stimulus and the first three seconds of stimulus viewing to estimate overall arousal.9 

From the 62 participants, we collected 24*62 = 1488 behavioral data points. We restricted 

the eyetracker analysis to only include data points where at least 50% of the gaze data 

from at least one eye was valid (1315 data points). All regressions included a random 

intercept for each participant and each matched stimulus. 

Results 

Behavioral Results. Manipulation Checks. Ads containing a signal of commitment 

were perceived as mentioning a specific intervention by the organization towards the 

cause (M = 5.01, SD = 1.74) to a greater extent than ads that did not contain a signal of 

commitment (M = 3.58, SD = 1.85) (t = 15.361, df = 1479.9, p < .001). Therefore, the ad 

type and signal of commitment manipulations were successful.  

Figure 9 summarizes the key behavioral results. From the figure, we observe that 

the results are driven by the signal of commitment improving the dependent measures for 

brands but not NPOs. 

Ad Attitudes. A mixed effects regression with random intercepts for each 

participant and each matched stimulus group predicting ad attitudes using the 

organization type (brand vs NPO) and the presence (vs. absence) of a signal of 

commitment showed a significant two-way interaction and no statistically significant 

main effects (β NPO = 0.13, SE NPO = 0.20, p = 0.13; β signal: present = 0.33, SE signal: present = 

0.26, p = 0.22; β NPO x signal: present = -0.31, SE NPO x signal: present = 0.12, p = 0.009).  

 
9 The first fixation ROI and the pupil measure did not vary with the IVs and did not impact the 

DVs and will not be discussed further. The time to first fixate on brand and signal elements varied with the 

manipulations but did not impact the DVs and are therefore not discussed. Details of the analysis are 

available on request and also present in the OSF repository. 
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Figure 9. Study 3 Behavioral Results. The presence of a signal of commitment improved 

ad attitudes and sharing intentions for brands but not NPOs. Signals of commitment 

improved the perception that the organization was making a useful contribution to the 

cause for both brands and NPOs but the increase was larger for brands than NPOs. 

Persuasion. The combined persuasion measure did not vary with organization 

type or signal presence. (β NPO = 0.0003, SE NPO = 0.19, p = 0.99; β signal: present = 0.27, SE 

signal: present = 0.21, p = 0.22; β NPO x signal: present = -0.11, SE NPO x signal: present = 0.11, p = 0.32). 

Purchase (donation) intention was lower for NPOs but more importantly, there were no 

effects of the presence of a signal of commitment (β NPO = -0.32, SE NPO = 0.19, p = 0.99; 

β signal: present = 0.27, SE signal: present = 0.21, p = 0.22; β NPO x signal: present = -0.11, SE NPO x signal: 

present = 0.11, p = 0.32). People were more likely to share ads from NPOs and ads with a 

signal of commitment for brands, but not NPOs (β NPO = 0.32, SE NPO = 0.09, p < .001; β 
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signal: present = 0.41, SE signal: present = 0.20, p = 0.053; β NPO x signal: present = -0.33, SE NPO x signal: 

present = 0.13, p = 0.01). 

Usefulness. People perceived NPOs to be making a more useful contribution to 

the cause than brands. However, the presence of a signal of commitment had a positive 

impact on the perceived usefulness of the contribution for brands and a negative impact 

for NPOs. (β NPO = -0.32, SE NPO = 0.09, p <.001; β signal: present = 0.89, SE signal: present = 0.22, 

p <.001; β NPO x signal: present = -0.33, SE NPO x signal: present = 0.13, p <.001). 

Eyetracking Results. The key eyetracking results are summarized in Figure 10. 

Unscaled attention. We predicted the unscaled attention to brand and signal 

elements in the ad using the organization type and the presence of a signal of 

commitment with random intercepts for each subject and matched stimulus. The presence 

of a signal of commitment reduced the attention to brand elements, but the decrease was 

greater for brands than NPOs (β NPO = 0.09, SE NPO = 0.23, p =0.68; β signal: present = -2.95, 

SE signal: present = 0.80, p =.001; β NPO x signal: present = 0.74, SE NPO x signal: present = 0.32, p =.02). 

When a signal was present, the attention to signal elements was greater for brands than 

NPOs (β NPO = 0.0004, SE NPO = 0.02, p =.98; β signal: present = 2.35, SE signal: present = 0.08, p 

<.001; β NPO x signal: present = -0.08, SE NPO x signal: present = 0.03, p =.01). 
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Figure 10. Study 3 Eyetracking Results. Attention to the signal of commitment is diverted 

to the branding elements to a greater extent for NPOs than brands. 

Relative Attention. We predicted the relative attention to brand and signal 

elements in the ad using the organization type and the presence of a signal of 

commitment with random intercepts for each subject and matched stimulus. The presence 

of a signal of commitment reduced the relative attention to brand elements, but the 

decrease was marginally greater for brands than NPOs (β NPO = 0.13, SE NPO = 0.10, p 

=0.19; β signal: present = -0.78, SE signal: present = 0.24, p =.003; β NPO x signal: present = 0.27, SE NPO 

x signal: present = 0.14, p =.05). When a signal was present, the attention to signal elements 

was greater for brands than NPOs (β NPO = 0.0006, SE NPO = 0.02, p =.97; β signal: present = 

1.57, SE signal: present = 0.05, p <.001; β NPO x signal: present = -0.07, SE NPO x signal: present = 0.03, p 

=.015). 

Relationship Between Attention and Dependent Measures. Only the perceived 

usefulness of the contribution of the organization varied with attention to signal elements. 
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Both the unscaled (β = 0.24, SE = 0.08, p = .005) and relative (β = 0.32, SE = 0.12, p = 

.006) attention to signal elements positively impacted the perceived usefulness of the 

organization’s contribution to the cause. The positive effect of the attention paid to the 

signal on perceived usefulness was robust to the inclusion of the total attention paid to the 

ad. We moderated the relative fixations on the signal with the organization type to predict 

the perceived usefulness of the organization’s contribution to the cause. The regression 

revealed that significant main effects and a significant interaction term (β NPO = 0.33, SE 

NPO = 0.13, p =0.01; β relative attention to signal = 0.46, SE relative attention to signal = 0.13, p < .001; β 

NPO x relative attention to signal = -0.27, SE NPO x relative attention to signal = 0.11, p =.02). Therefore, as 

relative attention to the signal increased, the perceived usefulness of the contribution to 

the cause increased to a larger extent for brands than for NPOs. 

Discussion 

The behavioral results from studies 1 and 2 were replicated in study 3. The 

presence of a signal in an ad for social causes helped brands more than they did NPOs. 

The eyetracking results showed that the differences could be attributed (at least partially) 

to differences in the degree of attention to the signal commitment elements in the ads for 

brands and NPOs. People paid less (absolute and relative) attention to the signal and 

more (absolute and relative) attention to the branding elements in the ads for NPOs. 

Consequently, they inferred that the NPO was making a less useful contribution to the 

cause than brands. The results of the eyetracking study also provide preliminary evidence 

that the differential effects of the signal are mediated by either positive disconfirmation or 

the perception that the organization is honest and sincere. Attention to the signal always 

positively impacted downstream attitudes, which would not be the case if the mechanism 
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through persuasion knowledge or reactance were true. In Studies 4a and 4b, we explicitly 

test these mechanisms. 

Study 4 

In Study 4, we tested competing explanations for why the presence of a signal of 

commitment had different effects for brands and NPOs. Specifically, we tested if the 

effects were due to differential activation of persuasion knowledge, reactance, or 

expectation violations. In Study 4a, we replicated the behavioral results and established a 

moderated mediation effect. In Study 4b, we replicated the moderated mediation results 

in a non-student sample. 

Study 4a Method 

153 students (Mage =20.20.04, SDage = 1.31, 71 women, 2 non-binary, 1 unstated) 

participated in the study in exchange for course credit. 147 students passed a simple 

attention check and are included in the analysis. The study followed a 2 (brand vs NPO) 

x2 (signal present versus absent) within-subjects design. Each participant viewed two ads 

for each condition. We selected 16 emotional ads from the stimulus set for Study 3, of 

which each participant viewed 8 ads. Students who had already participated in Study 3 

could not participate in Study 4a. 

Participants viewed each ad for at least 4 seconds before the dependent measures 

appeared on the screen. Participants reported ad attitudes (liking, the ad is good, the ad is 

interesting, the ad is compelling) and perceived usefulness of the organization’s 

contribution to the cause on 7-point Likert scales (1 Strongly disagree … 7 Strongly 

agree)(Cronbach alpha = 0.929; 1-factor explaining 82.4% of the variance), and how 

likely they would be to share the message with friends and buy from (donate to) the 
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organization mentioned in the ad (1 Extremely unlikely … 7 Extremely Likely). These last 

two measures were averaged to form a single persuasion measure (Cronbach alpha = 

0.851; 1 factor explaining 87.4% of the variance). 

After viewing all the ads, participants were shown the ad again as they reported 

expectation violations using an adapted from the expectations violations scale from 

Steigert et al. (2021) (the organization’s contribution matched my expectations, I was 

positively surprised by the organization’s initiative. and I was negatively surprised by the 

organization’s initiative 1 strongly disagree…7 strongly agree). These measures loaded 

onto two factors explaining 85% of the variance – with the first two loading onto a single 

factor, which we label “positive disconfirmation” (Cronbach;s alpha = 0.693), and the last 

measure was relabeled “negative disconfirmation”. The items loading onto the same 

factor were averaged together. Participants then reported activation of persuasion 

knowledge through a 3-item 7-point Likert scale (This ad is manipulative, created to 

persuade, pushy; 1 strongly disagree… 7 strongly agree), adapted from previous research 

(Hossain & Saini, 2014; Jain & Posavac, 2004). Manipulative and pushy loaded onto one 

factor (Cronbach’s alpha = 0.782), and the perceived persuasive intent of the ad loaded 

onto another factor. We also elicited how honest and sincere people thought the ad was 

(Cronbach’s alpha = 0.816). All items loading onto the same factor were averaged. 

Participants reported reactance to the ad using an adapted version of the 11-item 

reactance scale tapping into 2 of the four reactance factors – Resisting Influence from 

Others and Reactance Towards Advice and Recommendations (Hong & Faedda, 1996). 

We retained the factor structure from previous literature for reactance.10 Participants were 

 
10 Further details about the factor analysis can be found in the code shared in the OSF repository at 

https://osf.io/6wc5t/?view_only=1f0a5398548246568f4f87752af229f1 . 

https://osf.io/6wc5t/?view_only=1f0a5398548246568f4f87752af229f1
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also given a free text field to mention anything else about the ad. Finally, participants 

reported an attention check question and demographics and were given credit.  

Study 4a Results 

Similar to the other studies, all analyses were conducted using a hierarchical 

model with intercepts for each participant. The behavioral results are summarized in 

Figure 11. 

 

Figure 11. Study 4 Key results. The presence of a signal of commitment increases ad 

attitudes, brand attitudes, perceived usefulness of the organization’s contribution to the 

cause, perceived honesty and sincerity of the ad and feelings of positive surprise for 

brands but not necessarily for NPOs. 

Ad attitudes. A regression predicting ad attitudes using the type of organization, 

the presence of a signal, and the interaction term showed significant effects of the type of 

organization, the presence of a signal, and a significant interaction term (β NPO = 0.36, SE 

NPO = 0.09, p< .001; β signal: present = 0.20, SE signal: present = 0.09, p =.03; β NPO x signal: present = -
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0.44, SE NPO x signal: present = 0.13, p <.001). The presence of a signal of commitment 

improved ad attitudes for brands but decreased ad attitudes for NPOs. 

Persuasion. A regression predicting persuasion using the type of organization, the 

presence of a signal, and the interaction term showed significant effects of the type of 

organization and a significant interaction term (β NPO = 0.21, SE NPO = 0.11, p =.05; β signal: 

present = 0.14, SE signal: present = 0.11, p =.03; β NPO x signal: present = -0.39, SE NPO x signal: present = 

0.15, p =.01). The presence of a signal of commitment improved persuasion for brands 

but decreased persuasion for NPOs. 

Usefulness. A regression predicting the perception that the organization was 

making a useful contribution to the cause using the type of organization, the presence of a 

signal, and the interaction term showed significant effects of the type of organization, the 

presence of a signal, and a significant interaction term (β NPO = 0.41, SE NPO = 0.10, p< 

.001; β signal: present = 0.37, SE signal: present = 0.10, p<.001; β NPO x signal: present = -0.47, SE NPO x 

signal: present = 0.14, p <.001). The presence of a signal of commitment improved 

perceptions of usefulness of the contribution for brands but decreased such perceptions 

for NPOs. 

Expectation Violations. We regressed both positive disconfirmation and negative 

disconfirmation on the organization type and signal presence. There was a significant 

main effect of organization type and a marginal interaction with signal presence on 

positive disconfirmation (β NPO = 0.20, SE NPO = 0.09, p =.02; β signal: present = 0.11, SE signal: 

present = 0.09, p=.21; β NPO x signal: present = -0.23, SE NPO x signal: present = 0.12, p =.07), and no 

significant effects on negative disconfirmation (β NPO = -0.03, SE NPO = 0.10, p=.77; β 
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signal: present = 0.11, SE signal: present = 0.10, p=.30; β NPO x signal: present = -0.13, SE NPO x signal: present 

= 0.15, p =.39). 

Persuasion Knowledge. We regressed each of the three factors of the persuasion 

knowledge measures using the organization type and signal presence as predictors. 

Significant main effects and interaction terms emerged only for the perception that the ad 

was honest and sincere (β NPO = 0.35, SE NPO = 0.08, p< .001; β signal: present = 0.24, SE signal: 

present = 0.08, p=.002; β NPO x signal: present = -0.26, SE NPO x signal: present = 0.11, p =.02) and not 

for the other two factors (Manipulative and Pushy: β NPO = -0.13, SE NPO = 0.08, p=.12; β 

signal: present = -0.12, SE signal: present = 0.08, p=.14; β NPO x signal: present = 0.03, SE NPO x signal: present 

= 0.11, p =.81; Created to Persuade: β NPO = 0.04, SE NPO = 0.10, p=.72; β signal: present = -

0.13, SE signal: present = 0.10, p=.20; β NPO x signal: present = -0.11, SE NPO x signal: present = 0.15, p 

=.48).  

Reactance. We regressed both factors of reactance using the organization type and 

signal presence as predictors. Neither factor showed any significant main or interaction 

effects (Resisting Influence from Others: β NPO = -0.06, SE NPO = 0.05, p=.24; β signal: present 

= 0.02, SE signal: present = 0.05, p=.72; β NPO x signal: present = 0.01, SE NPO x signal: present = 0.08, p 

=.95; Reactance Towards Advice and Recommendations from Others: β NPO = -0.08, SE 

NPO = 0.05, p=.12; β signal: present = 0.02, SE signal: present = 0.05, p=.80; β NPO x signal: present = 

0.02, SE NPO x signal: present = 0.07, p =.79). 

Therefore, the perception that the ad was honest and sincere, and feelings of being 

positively surprised by the organization’s initiative (positive disconfirmation) followed 

the same pattern of results as the dependent measures. We ran multilevel moderated 

mediations, quantifying the effect of the organization type and signal presence on each of 
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the dependent measures (ad attitudes, persuasion, and perceived usefulness of the 

organization’s contribution) through positive disconfirmation and the perception that the 

ad was honest and sincere. We ran 500 bootstrapped iterations, sampling participants but 

not responses within participants to maintain the balance of the study design (Falk et al., 

2024). The mediation of the effect of organization type on each of the dependent 

measures through the perception that the ad was honest and sincere was significantly 

moderated by the presence of a signal of commitment in the ad (indirect effect difference 

ad attitudes = 0.15, 95% CI = [0.03,0.26]; indirect effect difference persuasion = 0.16, 95% CI = 

[0.04,0.28], indirect effect difference perceived usefulness = 0.14, 95% CI = [0.03,0.27]), and 

positive disconfirmation (indirect effect difference ad attitudes = 0.13, 95% CI = [0.01,0.26]; 

indirect effect difference persuasion = 0.13, 95% CI = [0.01, 0.26], indirect effect difference 

perceived usefulness = 0.12, 95% CI = [0.01,0.23]. Therefore, the moderated mediation through 

the perception that the ad was honest and sincere and  positive disconfirmation were 

significant. 

Study 4a Discussion 

In Study 4a, we showed that when participants viewed ads with a signal of 

commitment for NPOs, they were less likely to perceive the ad as being honest and 

sincere, and this mediated the effect of the organization type and presence of a signal on 

ad attitudes, persuasion and perceived usefulness of the organization’s contribution to the 

cause. We ran Study 4b (pre-registered at https://aspredicted.org/F9B_CFZ ), where we 

used the factor structures established in Study 4a to test the mediation effects in a non-

student sample to generalize our moderated mediation findings. 

 

https://aspredicted.org/F9B_CFZ
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Study 4b Method 

Study 4b used the same design and stimuli as Study 4a. We dropped the reactance 

measures from Study 4a as they did not vary with the independent variables and did not 

impact the dependent measures. 207 participants (106 women, 5 non-binary, 1 unstated; 

Mage = 28.24, SD age =12.08) were recruited from Prolific to complete the study. One 

participant failed the attention check and was excluded from the analysis.  

We confirmed the factor structures of the persuasion knowledge and expectation 

violation from Study 4a. Persuasion knowledge loaded onto 2 factors as before 

(explaining 89.6% of the variance) manipulative and pushy (Cronbach alpha = 0.878), 

and created to persuade. Perceived sincerity was again captured with two measures - 

honest and sincere (Cronbach alpha = 0.811). Expectation violation loaded onto two 

factors as before (explaining 82.34% of the variance) – which we labeled positive 

disconfirmation (Cronbach alpha = 0.635) and negative disconfirmation. The four 

measures of ad attitudes collapsed onto a single factor, explaining 84.47% of the variance 

(Cronbach alpha = 0.939), while willingness to buy/donate and sharing intentions also 

collapsed onto a single persuasion factor, explaining 84.88% of the variance (Cronbach 

alpha = 0.82).  

Study 4b Results 

All regressions included a random intercept for each participant. 

Ad attitudes. We regressed ad attitudes on the organization type and the presence 

of a signal of commitment. The results revealed only a main effect of the organization 

type (β NPO = 0.25, SE NPO = 0.08, p = .002;β signal:present = 0.03, SE signal:present = 0.08, p = 

.69; β NPO x signal:present = -0.07, SE NPO x signal:present = 0.11, p = 0.55). 
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Persuasion. A mixed effects regression with intercepts for each participant 

predicting persuasion using the organization type and the presence of a signal as 

predictors revealed no significant effects (β NPO = -0.09, SE NPO = 0.09, p = 0.31; β 

signal:present = -0.06, SE signal:present = 0.09, p = .50; β NPO x signal:present = 0.06, SE NPO x 

signal:present = 0.12, p = 0.62). 

Perceived Usefulness of the Contribution. A mixed effects regression with 

intercepts for each participant predicting the perceived usefulness of the organization’s 

contribution using the organization type and the presence of a signal as predictors 

revealed significant main effects of the organization type and the presence of a signal of 

commitment and no interaction effects (β NPO = 0.28, SE NPO = 0.09, p <.001; β signal: present 

= 0.28, SE signal: present = 0.09, p <.001; β NPO x signal: present = -0.11, SE NPO x signal: present = 0.12, 

p = 0.34). 

In this study, the dependent measures did not show the same pattern of results as 

in the other studies. However, the purpose of this study was to determine the mediating 

effects of the factors of persuasion knowledge and expectation violation. So we tested the 

effects of the manipulations on the mediators and the moderated mediation. 

Persuasion Knowledge. We regressed each of the three factors of the persuasion 

knowledge measures using the organization type and signal presence as predictors. 

Significant main effects and interaction terms emerged only for the perception that the ad 

was honest and sincere (β NPO = 0.51, SE NPO = 0.07, p< .001; β signal: present = 0.16, SE signal: 

present = 0.07, p=.02; β NPO x signal: present = -0.22, SE NPO x signal: present = 0.09, p =.02) and not 

for the other two factors (Manipulative and Pushy: β NPO = -0.27, SE NPO = 0.08, p=.001; β 

signal: present = -0.05, SE signal: present = 0.08, p=.58; β NPO x signal: present = 0.06, SE NPO x signal: present 
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= 0.12, p =.63; Created to Persuade: β NPO = 0.07, SE NPO = 0.09, p=.41; β signal: present = -

0.14, SE signal: present = 0.09, p=.12; β NPO x signal: present = -0.07, SE NPO x signal: present = 0.12, p 

=.56). 

 Expectation Violations. We regressed positive and negative disconfirmation on 

the organization type and signal presence. There was a significant main effect of 

organization type on positive disconfirmation (β NPO = 0.23, SE NPO = 0.08, p =.002; β 

signal: present = 0.11, SE signal: present = 0.08, p=.14; β NPO x signal: present = -0.08, SE NPO x signal: present 

= 0.11, p =.45), and no significant effects on negative disconfirmation (β NPO = -0.09, SE 

NPO = 0.09, p=.29; β signal: present = 0.14, SE signal: present = 0.08, p=.12; β NPO x signal: present = -

0.02, SE NPO x signal: present = 0.12, p =.89). 

Finally, we ran a multilevel moderated mediation of the effect of the interaction 

between organization type and the presence of a signal on ad attitudes, persuasion, and 

perceived usefulness through the perception that the ad was honest and sincere, and 

positive disconfirmation (Figure 12).  
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Figure 12. Study 4b Moderated Mediation models. The interaction between the 

organization type and the presence of signal was mediated by the perception that the ad 

was honest and sincere was significant. 
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We ran 500 bootstrapped iterations, sampling participants with replacement. The 

mediation of the effect of organization type on each of the dependent measures through 

the perception that the ad was honest and sincere was significantly moderated by the 

presence of a signal of commitment in the ad (indirect effect difference ad attitudes = 0.15, 

95% CI = [0.01,0.29]; indirect effect difference persuasion = 0.13, 95% CI = [0.01,0.27], 

indirect effect difference perceived usefulness = 0.15, 95% CI = [0.01,0.28]), whereas the 

moderated mediation through feelings of positive disconfirmation engendered by the ad 

was not significant (indirect effect difference ad attitudes = 0.05, 95% CI = [-0.09,0.21]; 

indirect effect difference persuasion = 0.05, 95% CI = [-0.09,0.21], indirect effect difference 

perceived usefulness = 0.05, 95% CI = [-0.09,0.18]. Therefore, the moderated mediation through 

the perception that the ad was honest and sincere was significant, while the effects 

through positive disconfirmation were not. 

Study 4 Discussion 

In Studies 4a and 4b, we show that the effects of the presence of a signal of 

commitment on the key dependent measures are mediated by the perception that the ad is 

honest and sincere and moderated by the organization type. Although the dependent 

measures in this study did not follow the same pattern of results as in the other studies, 

these might be due to various unaccounted-for moderators (Krefeld-Schwalb et al., 2024). 

The lack of a main effect does not preclude the testing of moderated mediation models 

(Aguinis et al., 2017; Kenny & Judd, 2014). The moderated mediation model, through the 

perception that the ad is honest and sincere, significantly predicted differences in ad 
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attitudes, brand attitudes, and perceived usefulness of the organization’s contribution 

when brands and NPOs employed a signal of commitment in their ads for social causes.  

Discussion and Future Research 

Across five studies, we documented the difference when brands and NPOs used a 

signal of commitment in their CSR advertising. We consistently showed that while the 

presence of a signal of commitment helps brands, it does not necessarily help NPOs (and 

is even detrimental to NPOs in some studies). We showed that the differences correlate 

with attentional differences to the signal in the CSR ad, with greater attention to the 

signal being more positively associated with greater increases in the perceived usefulness 

of the organization’s contribution to the cause for brands than for NPOs. Finally, across a 

student and a nonstudent sample, we showed that the presence of a signal leads to the 

perception that the ad was more honest and sincere for brand-led (and not NPO-led) CSR 

ads. The differences in perceived honesty and sincerity mediated the differences in ad and 

brand attitudes, as well as the perceived usefulness of the organization’s contribution. 

Theoretically, we bring together the literature on CSR advertising and persuasion 

knowledge. In doing so, we uncover a key moderator for the effectiveness of signals of 

commitment in CSR ads- the type of organization the ad is for. We also highlight the role 

of attention – when a signal of commitment is present in a CSR ad for a brand, people 

pay more attention to that signal and consequently feel that the ad is more honest and 

sincere. Ours is the first work (that we know of) that links attentional processes to the 

mechanism behind the effectiveness of CSR advertising. 

Managerially, as brands and NPOs partner for social causes, this distinction could 

become increasingly important for both brand and NPO managers in determining which 
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organization to highlight in CSR advertising. In brand-NPO partnerships, our findings 

suggest that including a signal of commitment and making the CSR ad brand-centric may 

be appropriate when the objective of the CSR ad campaign is to increase associations 

with the brand. In contrast, when the objective is to increase associations with the NPO 

and solicit greater donations, making the ad NPO-centric and excluding the signal of 

commitment might be more appropriate.  

We envision several avenues of future inquiry from the current effort. First, our 

research is a combination of several one-shot studies. Future research can quantify the 

long-term implications of exposure to such CSR ads and how they build authenticity in 

the eyes of the consumer. Second, while we clarify the roles of persuasion knowledge, 

expectation violations, and reactance, we find that only the perception that the 

organization is honest and sincere has any bearing on our dependent measures. Future 

work can jointly model these constructs along with attention in an SEM approach. Third, 

our work focuses on still images. Future work can extend the findings to richer media, 

such as videos or audio ads. In these rich-media formats, organizations have more options 

to draw attention towards and away from brand and signal elements, further clarifying the 

underlying psychological mechanism. Finally, our work has interesting implications for 

co-branding CSR ads. Brands and NPOs can choose to shift towards and away from 

themselves and towards the signal of commitment to maximize the effectiveness of the 

CSR ad on any chosen outcome. Future research can also determine the impact of a 

signal of commitment when both brand and NPO branding elements are present in the 

same CSR ad. 
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CHAPTER 4 

CONCLUSION 

This dissertation studies two crucial and urgent consumer behavior issues through 

the lens of attention – combatting misinformation and CSR advertising. In doing so, it 

specifically challenges the normative assumption that getting people to pay more 

attention is always helpful in achieving socially desirable goals.  

Even as society has just begun to grapple with the consequences of large-scale 

misinformation, the World Economic Forum has identified misinformation as one of the 

largest risk factors to global development. Academically, fake news has generated 

tremendous research interest in various fields, such as computer science, law, public 

policy, psychology, and marketing. However, much of the research in psychology and 

marketing is focused on fake news headlines. While most readers do not read beyond 

headlines, their attitudes toward false claims may be built up through repeated exposure 

to the claims in multiple contexts. Therefore, it is critically important to study the 

mechanism by which readers get sensitized to false claims. The current dissertation 

extends fake news research to news articles longer than headlines and uncovers the 

mechanism behind the spotting and sharing of false claims encountered in otherwise true 

news stories. I delineate how attention and cognitive processing dictate when people are 

likely to share false claims sourced from otherwise true news stories. Crucially, I also 

show how biometrics can be used as a tool to identify the stories that are most likely to 

give rise to viral claims.  

Simultaneously, the world is also grappling with ways to incentivize organizations 

to pursue socially desirable outcomes. One way in which organizations themselves can 



 

 

87 

 

contribute to this end is by effectively communicating their commitment to these causes. 

This dissertation studies how brands and NPOs can effectively communicate their 

resource contributions to socially desirable causes. I show that while it is always 

beneficial for brands to communicate these contributions concretely, it is not always 

beneficial for NPOs to do so. The underlying mechanism involves the attention paid to 

the signals of resource contribution in CSR ads for brands and NPOs. While people pay 

more attention to these in ads for brands, these signals often do not add more information 

in CSR ads for NPOs. Therefore, while brands advertising their contributions are 

perceived as more honest and sincere, NPOs are not. 

Across both domains, the current work shows that the role of attention in 

consumer behavior is nuanced and merits deeper investigation by organizations, 

researchers, and policy-makers. More consumer attention is not always better from 

societal or organizational perspectives. At a time when people’s attention is scarce and 

when quick policy action is often demanded, such investigations hold an especially deep 

significance. Policymakers and researchers must urgently divert resources toward 

understanding how attention can be best harnessed as a tool to nudge people into socially 

desirable behavior. 

There are several possible avenues to extend this dissertation. First, as biometric 

technologies become more accessible to researchers, an optimal mix of these 

methodologies can better triangulate the role of attention in multimedia consumption 

contexts. For instance, do the findings of this dissertation generalize to video and audio 

news stories and ads? In naturalistic audio consumption settings like podcasts and radio, 

while eyetracking is of little use, researchers can turn to heart rate and skin conductance 



 

 

88 

 

to verify if similar attention mechanisms underlie the spread of fake news through these 

media. Similarly, recent work by Baldo and colleagues (2022) has shown that the optimal 

choice of biometrics methodology may depend on the outcome that the researcher is 

interested in. Therefore, a deeper investigation into how different methods can be 

integrated to form a composite understanding of attention would be fruitful. 

Second, the generalizability of this dissertation’s findings across domains and in 

the field is an interesting empirical question. For instance, does the attentional 

mechanism underlying the sharing of hidden news claims generalize to product claims? 

As the world recovers from a pandemic, this question is of urgent importance. Similarly, 

when brands partner with NPOs to effect social change, which organization should take 

center-stage in the communication to ensure optimal impact? Does this decision change 

based on the desired outcome (memory, association with the cause, persuasion) of the 

communication? Do these differences matter in a field setting? 

Finally, the intersection of this dissertation with AI is an exciting new research 

prospect. Do these findings hold if the content is AI-generated? For instance, are people 

more or less forgiving if an AI generates a fake news headline? Do people attribute the 

same level of malicious intent to AI-generated news articles? Does advertising the use of 

AI in CSR activities help or hurt brands and NPOs? Does knowing that a piece of content 

is AI-generated shift the attention in a news article or advertisement? These are some of 

the questions I will study in future research. 
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APPENDIX 

APPENDIX A 

ROLE OF ATTENTION IN FAKE NEWS 

A1. Media Source Reliability Vs Audience 

Ad Fontes Media generates overall news source scores based on the ratings given 

to individual articles from that source. Articles are selected from the source based on 

whether they are prominently featured on the source's website over several news cycles. 

Each article is rated by three raters, who work concurrently over Zoom and first 

independently assign a (Reliability, Bias) score to the article. Reliability is in turn 

composed of 3 components - Veracity, Headline / Graphic and Expression. The raters 

then discuss and adjust scores before assigning a single (Reliability , Bias) score for the 

article. Their methodology and rater training are available on their website 

(https://adfontesmedia.com/how-ad-fontes-ranks-news-sources/).  

The data from Similarweb includes the number of visits, the page rank (global, 

country wide and category wide), the average visit duration, the average number of pages 

visited, the bounce rate and comparison data for similar websites. We focused on the 

number of visits garnered by a site. The analysis of global rank showed a complementary 

finding to our current results. The other metrics did not show any variation with 

reliability (Further data and analysis results are available upon request). Similarweb also 

gives information about the country of publication, the location (Local / National / 

International), estimates of the revenue, number of employees and an industry 

classification.  

https://adfontesmedia.com/how-ad-fontes-ranks-news-sources/


 

 

100 

 

In Table 6, we present models including various combinations of fixed effects. 

Our findings remain robust to the inclusion of fixed effects– the number of visits a 

website garners, is positively related to its reliability after accounting for other covariates 

(Figure 13). This correlational finding motivates us to explore the mechanism behind 

how people can spot false claims in news stories. 

Table 6. Mixed effects regression results - page views versus reliability.  

            Predicting log number of visits to a news website using an independent rating 

from a media bias rating agency. 

Dependent variable: Log Number of 

visits (From similarweb.com) 

Model - 

all f.e. 

without 

industry 

f.e. 

Without 

size f.e. 

Without 

country 

f.e. 

Intercept 13.07 *** 12.93 *** 11.14 *** 13.60 *** 

Reliability (from Ad Fontes) 0.032 *** 0.037 *** 0.062 *** 0.031** 

Fixed 

Effects 

SD (industry – 62 groups) 0.9575 - 1.2434 0.9476 

SD (Country -23 groups) 0.9057 0.8086 0.9691 - 

SD (Revenue slab – 14 

groups) 

0.7102 0.8526 - 0.7291 

SD (number of employees 

– 9 groups) 

0.9613 0.8717 - 0.9095 

SD (location – 3 groups) 0.9851 0.9579 1.0890 0.9214 

SD (Residual) 1.5543 2.7237 3.3750 1.5778 

Number of observations 1131 1131 1131 1131 

 

 

Figure 13. Reliability of news sources is positively related to the number of visits to their 

website. 
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S1. Study 1 

S1.1 Sample Characteristics 

Party Affiliation. 

 

Figure 14. Study1 Political party affiliation 

Descriptive Statistics. 

Table 7. Study 1 Sample descriptive statistics. 

 Mean SD 

Age 20.89 1.74 

Liberal (1) - Conservative (7) 3.39 1.37 

Political Interest (1-7) 2.68 1.10 

Govt should do more to protect the environment 

(1 strongly disagree … 7 strongly agree) 
5.92 1.26 

Govt should expand social security programs 

(1 strongly disagree … 7 strongly agree) 
4.23 1.49 

Frequency of attending religious services 

(1 Never … 7 Very Frequently) 
2.91 1.89 

 

S1.2 Example Of The Five Versions Of A Single Story 

Source of true story: https://www.nytimes.com/2020/10/01/world/asia/jacinda-

ardern-cannabis-new-zealand.html 

Completely True 

https://www.nytimes.com/2020/10/01/world/asia/jacinda-ardern-cannabis-new-zealand.html
https://www.nytimes.com/2020/10/01/world/asia/jacinda-ardern-cannabis-new-zealand.html
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During a debate, the New Zealand Prime Minister, Jacinda Ardern admitted to 

having used marijuana in the past. Following the debate, New Zealanders will decide to 

decriminalize cannabis use in a referendum on October 17. Prime Minister Ardern 

declined to say whether she supported the move during the debate. New Zealand has a 

population of around 5 million. Roughly 80 percent of New Zealanders have tried 

marijuana according to independent studies — more than double the rate for Australians, 

and far greater than what Americans report. 

Completely False 

During a debate, the New Zealand Prime Minister, Jacinda Ardern admitted to 

having used cocaine and heroin in the past, shocking the citizens of New Zealand. 

Following the debate, New Zealanders will decide to legalize all drug use in public places 

in a referendum on October 17. Prime Minister Ardern came out strongly in support of 

the move during the debate. New Zealand has a population of more than 50 million. 

Roughly 80 percent of New Zealanders have tried heroin at least once according to 

independent studies — more than double the rate for Americans, and comparable to what 

Australians report. 

 

Partially True  

First & middle statements false 

During a debate, the New Zealand Prime Minister, Jacinda Ardern admitted to 

having used cocaine and heroin in the past, shocking the citizens of New Zealand. 

Following the debate, New Zealanders will decide to decriminalize cannabis use in a 

referendum on October 17. Prime Minister Ardern came out strongly in support of the 
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move during the debate. New Zealand has a population of around 5 million. Roughly 80 

percent of New Zealanders have tried marijuana according to independent studies — 

more than double the rate for Australians, and far greater than what Americans report. 

Middle & last statements false 

During a debate, the New Zealand Prime Minister, Jacinda Ardern admitted to 

having used marijuana in the past. Following the debate, New Zealanders will decide to 

decriminalize cannabis use in a referendum on October 17. Prime Minister Ardern came 

out strongly in support of the move during the debate. New Zealand has a population of 

around 5 million. Roughly 80 percent of New Zealanders have tried heroin at least once 

according to independent studies — more than double the rate for Americans, and 

comparable to what Australians report. 

First and last statements false 

During a debate, the New Zealand Prime Minister, Jacinda Ardern admitted to 

having used cocaine and heroin in the past, shocking the citizens of New Zealand. 

Following the debate, New Zealanders will decide to decriminalize cannabis use in a 

referendum on October 17. Prime Minister Ardern declined to say whether she supported 

the move during the debate. New Zealand has a population of around 5 million. Roughly 

80 percent of New Zealanders have tried heroin at least once according to independent 

studies — more than double the rate for Americans, and comparable to what Australians 

report. 
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S1.3 Line Lengths And Zero-Order Correlations Between Measures 

As seen from Figure 15, the line lengths between the true and false claims did not 

differ across the various stories and studies. Table 8 provides the zero-order correlations 

between the dependent measures in Study 1. 

 

Figure 15. Line lengths of true and false lines across stories and studies. Error bars 

represent 95% CIs. 
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Table 8. Study 1 Zero-order correlation between main dependent variables 

Correlation Matrix I think this 

story is 

accurate 

I think this 

story is 

written in a 

believable 

way 

I think 

others will 

believe this 

story 

I think this 

story has 

misinformat

ion 

I think this 

story is 

deliberately 

misleading 

I think this story is 

accurate 
-     

I think this story is 

written in a 

believable way 

0.67 -    

I think others will 

believe this story 
0.63 0.77 -   

I think this story has 

misinformation 
-0.60 -0.40 -0.34 -  

I think this story is 

deliberately 

misleading 

-0.59 -0.45 -0.42 0.78 - 

How likely would 

you be to share the 

above story? 

0.22 0.17 0.15 -0.11 -0.13 

 

S1.4 PCA results  

The five measures loaded onto two factors which were nearly orthogonal to each 

other as shown in the figure below (Figure 16). Together the two factors accounted for 

nearly 85% of the variance. Therefore, we collapsed the three measures on the right into a 

single “Believability” metric and the two measures on the left to a single “Malicious 

intent” metric. The loadings of each of the five questions on the 2 factors is given below 

(Table 9) 
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Figure 16. Study 1 Factor analysis. Five measures loaded onto two nearly orthogonal 

factors explaining 85% of the variance. We collapsed the three measures on the right of 

dimension 1 together into a single measure which we call Believability and the two 

measures on the left into a single measure which we call Malintent (which stands for 

malicious intent) 

 

Table 9. Study 1 PCA for the 5 dependent measures.  

              PC1 and PC2 explain 85% of the variance and have standard deviations greater 

than one. Therefore, 2 components are sufficient to explain the bulk of the variance in the 

measures. 
 

PC1 PC2 PC3 PC4 PC5 

Accurate 0.491 -0.143 0.702 -0.233 -0.437 

Believable 0.471 -0.379 0.120 0.575 0.539 

Others will believe 0.425 -0.493 -0.623 -0.410 -0.143 

Has Misinformation -0.413 -0.575 -0.008 0.462 -0.534 

Deliberately Misleading -0.431 -0.512 0.324 -0.484 0.461 

Standard Deviation 1.784 1.024 0.569 0.494 0.452 

Proportion of variance 63.62% 20.96% 6.47% 4.87% 4.08% 

Cumulative variance 

explained 

63.62% 84.58% 91.05% 95.92% 100% 
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S1.5 Story-wise Cronbach’s alpha 

Table 10. Study 1 Cronbach's alpha. 

                Cronbach’s alpha for the 2 factors that emerged from the PCA. We observe that 

the story wise Cronbach's alpha for both measures is high ( > .80). 

 Believability – Cronbach’s 

alpha 

Malicious Intent – Cronbach’s 

alpha 

Story 1 0.8958 0.9036 

Story 2 0.7936 0.8322 

Story 3 0.8463 0.8421 

Story 4 0.8897 0.9093 

Story 5 0.8046 0.8324 

Story 6 0.8479 0.8824 

Mean 0.8463 0.8670 

 

S1.6 Means And SDs Of Main Dependent Variables By Truth Level 

Table 11. Study 1 Means and SDs of the main dependent variables. 

               Paneled by level of falseness in the story. For the fake news measure, we report 

the proportion of stories labeled as fake news. 

Mean (SD) by 

condition 

Completely 

True 

2/5 False 

Statements 

3/5 False 

Statements 

Completely 

False 

Believability 5.11 (1.40) 4.83 (0.89) 4.53 (1.47) 4.49 (1.58) 

Malicious Intent 3.32 (1.53) 3.55 (1.07) 4.02 (1.57) 4.08 (1.73) 

Sharing Intentions 3.77 (1.93) 3.56 (1.28) 3.27 (1.83) 3.27 (1.96) 

Fake News (Y:1, 

N:0) 

41/161 104/259 71/161 77/161 

 

S1.7 Effect Of Fake News Label On Sharing Intentions 

We ran a mixed effects regression predicting sharing intentions using the label 

people apply to news stories with and without including the objective falseness level of 

the story in the regression. The results are presented in the Table 12 and model 2 is 

displayed in Figure 17.  
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We compared the models with and without the objective level of falseness in 

predicting sharing intentions for stories. If model 2 outperforms Model 1, then there is 

reason to believe that the fake news label explains some variation in sharing over and 

beyond the objective level of falseness. Model 2 in the Table 12 explains marginally more 

variation in sharing intentions than Model 1 (χ2 (3) =6.578, p = .087). Therefore, there is 

reason to believe that the fake news label mediates the relationship between objective 

falseness level and sharing intentions. 

 

Table 12. Study 1 Comparison of models predicting sharing intentions. 

                Models use the fake news label and objective level of falseness in the story 

after controlling for familiarity, importance, and whether people had seen the story 

before.  

DV: Sharing Intention Model 1 Model 2 

Intercept 1.872 (0.152) *** 2.064 (0.182) *** 

Fake News label -0.365 (0.109) *** -0.318 (0.110) ** 

Partially False story (2/5 

false) 

- -0.186 (0.132) 

Partially False story (3/5 

false) 

- -0.297 (0.163)+ 

Completely False story - -0.397 (0.164) * 

Familiarity of story 0.240 (0.035) *** 0.236 (0.035) *** 

Seen story before 0.115 (0.046) * 0.122 (0.046) ** 

Importance of story 0.307 (0.035) *** 0.306 (0.035) *** 

SD - Intercept 0.917 0.918 

SD - Residual 1.452 1.449 

*** p < .001; ** p < .01; * p < .05; + p < .1 
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Figure 17. Study 1 SEM model of serial mediation of the effect of objective falseness on sharing intentions successively through 

believability and malicious intent, followed by the binary fake news label applied to the story best fits the data compared to other 

models without the fake news label. + p < .1; * p < .05; *** p < .001. 
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S1.8 SEM Model Comparison 

We compare the three models in Figure 18 with SEM to assess the best fit to our 

data. Table 13 summarizes the results of the SEM model comparison. We estimated only 

within-subjects effects in all models since the between-subjects variation is not of interest 

to our analysis. The Mplus code and outputs are attached separately. Table 13 below gives 

the fit details of the three models. Model M3 which includes a serial mediation in the 

relationship between falseness level and sharing is the best fit. We will describe only the 

coefficients of the model which possesses best fit. Compared to M1, the AIC of M2 drops 

by 18.62 at the expense of 2 degrees of freedom (χ2(2) = 23.22 , p < .001)11. Similarly 

compared to M2, the AIC of M3 drops by 260.39 at the expense of 4 degrees of freedom 

(χ2(4) = 409.81, p < .001). Therefore, the fake news label explains variance in sharing 

beyond the believability and malicious intent attributed to the story.  

 

Figure 18. Study 1 Three candidate models for comparison of mediation effects. The 

models M1 and M2 (in black) are subsequently rejected on the basis of fit statistics, 

superseded by model M3 (in blue). By comparing all three models in an SEM framework, 

we can assess if the fake news label explains any additional variance in sharing even after 

accounting for known theoretically important antecedents of the label. 

 
11 Chi square test statistic = 2* Diff in H0 / Test scaling correction factor = 37.24/ 1.60 = 23.22 
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Table 13. Study 1 - SEM Model fit comparison.  

               Model M3 involving a serial mediation through believability and malicious 

intent and the fake news label is the best fit to the data. The fake news label explains 

variance in sharing beyond the continuous measures – believability and malicious intent. 

  Mediated through 

Fake news label 

Mediated through 

Believability & 

Malicious Intent 

Mediated Through 

Both 

Number of Free 

Parameters 

10.00 12.00 16.00 

H0Value -6179.44 -6160.82 -5900.42 

Correction factor 1.32 1.37 1.34 

AIC 12378.88 12345.64 11832.85 

BIC 12427.60 12404.10 11910.80 

Sample Size 

Adjusted BIC 

12395.84 12365.99 11859.99 

Diff in H0 
 

18.62 260.39 

test scaling 

correction 

 
1.60 1.27 

Test statistic 
 

23.22 409.81 

D.o.f. Difference 
 

2.00 4.00 

 

S2. Study 2  

This study has two objectives – first, to explore if the findings for sharing 

intentions of the story (from Study 1) extend to claims sourced from a story, and second 

to generalize findings beyond a student only sample. 

S2.1 Sample Characteristics 



 

112 

 

 

Figure 19. Study 2 Political affiliation. 

Descriptive Statistics. 

Table 14. Study 2 Sample descriptive statistics 

  Mean SD 

Age 36.85 11.94 

Liberal (1) - Conservative (7) 3.30 1.80 

Level of Political Interest (1 low 7 high) 4.46 1.64 

Frequency of attending religious services 

(1 Never … 7 Very Frequently) 
3.00 2.16 

 

S2.2 Source of Headlines for the Sharing Task 

Participants first read claims as part of a news story and in a subsequent task 

indicated how likely they were to share headlines derived from those claims. Table 15 

below describes the source of the headlines vis-a-vis the number of false claims in the 

story. Completely true stories could only give true headlines for the subsequent sharing 

task. Similarly, completely false stories could only be the source for false headlines. For 

the partially false stories, we sourced both true and false headlines from the same story. 
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Table 15. Study 2 Source of headlines for sharing task. 

Headline Source Story Truthfulness Position of claim within 

source story 

Objective 

truth of 

headline 

1 Completely True First line True 

2 Completely True Middle line True 

3 Completely True Last line True 

4 First and middle statements 

false 

First / middle line 

(randomized between 

participants) 

False 

5 First and middle statements 

false 

Last line True 

6 First and last statements 

false 

First / last line (randomized 

between participants) 

False 

7 First and last statements 

false 

Middle line True 

8 Middle and last statements 

false 

Middle / last line 

(randomized between 

participants) 

False 

9 Middle and last statements 

false 

First line True 

10 Completely False First line False 

11 Completely False Middle line False 

12 Completely False Last line False 

 

S2.3 Means and SD’s of the Perceived Falseness of Individual Claims 

Table 16 presents the mean perceived falseness of individual claims in ascending 

order. We observe that claims originating from stories labeled not fake news are all 

perceived as less false than claims originating from stories labeled as fake news. Within 

stories labeled as fake news, objective falseness of claims is a stronger determinant of 

perceived falseness than reading the claims as part of a story. Within stories labeled as 

true, objective falseness of the claim is a weaker determinant of perceived falseness than 

reading the claims as part of a story. 
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Table 16. Study 2 Mean perceived falseness of individual claims. 

Story Label Claims read 

separately first? 

Objectively 

False Claim? 

Mean (SD) 

Not Fake News No No 2.18 (0.01) 

Not Fake News No Yes 2.38 (0.02) 

Not Fake News Yes No 2.39 (0.01) 

Not Fake News Yes Yes 2.58 (0.02) 

Fake News Yes No 2.97 (0.02) 

Fake News No No 3.08 (0.02) 

Fake News Yes Yes 3.29 (0.02) 

Fake News No Yes 3.40 (0.02) 

 

S2.3 Effect of Confidence on Sharing Intentions 

 

 

Figure 20. Study 2 Relation between confidence and sharing intentions. Rating = 

Confidence *({1: Not fake news, -1 :fake news}). We observe a nonlinear trend between 

sharing and confidence. If people are more confident about a story they are more likely to 

share the story irrespective of whether they thought the story was true or not. 

In accordance with our pre-registration, we next analyzed the variation of sharing 

intentions with signed confidence ratings (ratings of stories which people rated as fake 

were taken as negative). We observe that sharing intentions vary non-linearly with 

confidence ratings. People tend to share claims from stories they are more confident 

about (irrespective of whether they think these stories are true or false) than those that 
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they are not confident about (Figure 20). This trend is true for all levels of objective 

falseness in the stories.12 

S2.4 Post Hoc Analysis – Role of Affect 

To test if changing the stories changed the affect of the stimuli, and thereby led to 

differences in perception and sharing we ran a post-hoc test measuring the affect of each 

version of the story and including this affect score in the regressions. One hundred 

eighty-nine participants completed a post-hoc survey, and we obtained between 36-39 

ratings for each story version. Each respondent viewed one condition of each story and 

was asked to use a sliding scale to indicate if the story was affective (“makes you FEEL a 

particular way (good or bad) and influences your EMOTIONS”) or cognitive (“makes 

you THINK and engage in LOGICAL DELIBERATION”). Three of the stories were 

rated as affective (positive scores), while six were rated as cognitive (negative scores).  

Table 17 presents the results of exploratory mixed effects regressions controlling 

for the affect scores of the stories. More affective stories were more likely to be classified 

as fake news and evoked less sharing intentions. A mediation analysis with 1000 

simulations using Tingley et al.’s (2014) procedure showed that the effect of affect on 

sharing was not mediated through the fake news classification (Average Causal 

Mediation Effect = -0.002, p = .54). Therefore, affect impacts sharing intentions, 

independently of people’s internal fake news classification.  

 

 
12 A multilevel regression with polynomial terms shows that a cubic function best 

fits the relationship between sharing intensions and people’s confidence ratings.  
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Table 17. Study 2 Regressions using affect scores.  

               The classification of a story as fake news and subsequent sharing intentions 

were predicted by the affective content in the stories independently of the objective 

falseness of the story. Affect impacts sharing independently of people's classification of a 

story as fake news. 

 Fake News 

Classification 

Sharing 

intentions 

Sharing 

intentions 

Mean Affect 0.0228 *** -0.011 ** -0.009 * 

Partially False 0.333 *** -0.039 -0.01 

Completely False 0.715 *** 0.022 -0.07 

Mean Affect x Partially 

False 

-0.009 0.008 0.008 

Mean Affect x Completely 

False 

0.011 0.015 * 0.016 * 

Fake News - - -0.324 *** 

SD - individual 0.5475  1.385 

SD - residual -  1.331 

*** p < .001; ** p < .01; * p < .05; ^ p < .1 

 

S3. Study 3  

S3.1 Sample Characteristics 

Party Affiliation. 

 

Figure 21. Study 3 Party affiliation 
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Descriptive Statistics. 

Table 18. Study 3 Descriptive statistics of the sample 

 Mean SD 

Age 20.31 1.95 

Liberal (1) - Conservative (7) 3.43 1.29 

Level of Political Interest (1 low 7 high) 4.31 1.37 

Frequency of attending religious services 

(1 Never … 7 Very Frequently) 
2.37 1.66 

Govt should expand social security programs 

(1 strongly disagree … 7 strongly agree) 
4.46 1.38 

 

S3.2 Pre-test Affect Scores 

A sample of 173 students from the same student population as the main study 

completed a pretest of the stimuli viewed by the participants in the main study. Each 

respondent in the pretest viewed one version of each story. The order of presentation of 

the stories was randomized within each participant, and the story's condition was rotated 

across respondents. We obtained 34-35 ratings for each story condition. 2 stories were 

rated as affective (affect scores greater than 0), while 7 were rated as cognitive (affect 

scores less than 0). Our analyses use the dichotomous (affective vs. cognitive) 

classification at the story level and the mean affect at the condition level. Table 19 

summarizes the affect scores of each story in each falseness condition obtained from the 

pre-test of the stimuli (N = 173). 

Table 19. Pre-test affect scores of stimuli used in Study 3 

Story Condition Mean_Affect SD_Affect N Type 

1 F 11.65714 31.23247 35 Affective 

1 FL 13.64706 26.83268 34 Affective 

1 FM 0.235294 32.16723 34 Affective 

1 ML 9.085714 27.18387 35 Affective 

1 T 4.823529 35.44135 34 Affective 

2 F -2.20588 33.46982 34 Cognitive 
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Table 19 (cont.) 

Story Condition Mean_Affect SD_Affect N Type 

2 FL -1.17143 30.29316 35 Cognitive 

2 FM 5.676471 28.10879 34 Affective 

2 ML 6.647059 35.64376 34 Affective 

2 T -10.6571 31.86455 35 Cognitive 

3 F -14.2647 29.24226 34 Cognitive 

3 FL -21.6471 27.25956 34 Cognitive 

3 FM -16.1429 28.7874 35 Cognitive 

3 ML -20.8571 30.27826 35 Cognitive 

3 T -13.6176 34.63053 34 Cognitive 

4 F -6.25714 31.0155 35 Cognitive 

4 FL -10.7143 35.30253 35 Cognitive 

4 FM 4.441176 34.45787 34 Affective 

4 ML -3.17647 36.59067 34 Cognitive 

4 T 2.352941 32.14633 34 Affective 

5 F 0.852941 37.52101 34 Affective 

5 FL -3.85294 34.75379 34 Cognitive 

5 FM 2.885714 28.71029 35 Affective 

5 ML 2.411765 28.60824 34 Affective 

5 T 5.742857 31.56631 35 Affective 

6 F -10.4118 28.10707 34 Cognitive 

6 FL -16.3714 32.71003 35 Cognitive 

6 FM -21.6765 27.21599 34 Cognitive 

6 ML -9.5 34.42009 34 Cognitive 

6 T -10.3714 31.18643 35 Cognitive 

7 F -0.26471 33.53994 34 Cognitive 

7 FL -21.8529 28.49256 34 Cognitive 

7 FM -10.8 33.23694 35 Cognitive 

7 ML -14.3143 29.99683 35 Cognitive 

7 T -6.73529 29.64774 34 Cognitive 

8 F -21.8857 27.57319 35 Cognitive 

8 FL -25.1143 25.595 35 Cognitive 

8 FM -26.0882 27.36329 34 Cognitive 

8 ML -19.6765 24.91163 34 Cognitive 

8 T -22.0294 33.55094 34 Cognitive 

9 F -4.05882 34.7667 34 Cognitive 

9 FL -7.47059 28.02297 34 Cognitive 

9 FM -10.6857 31.09168 35 Cognitive 

9 ML -5.73529 34.28429 34 Cognitive 

9 T 4.342857 33.19988 35 Affective 
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The Role of Affect. The mean affect of stories did not impact if people classified a 

story as fake (β Mean affect = 0.009, se Mean affect =0.-13, p = 0.51) or people’s sharing 

intentions for stories (β mean affect = -0.005, se = 0.007, p = 0.49).  

People spent more time on cognitive stories (β affect-score = -0.003, se affect score = 

0.001, p < .006), and this effect did not interact with the objective falseness level of the 

story. Similarly, IBI was lower for affective stories (β Affective Story = -0.246, se Affective Story = 

0.108, p = .035) and decreased marginally with an increase in affect score (β affect-score = -

0.010, se affect-score = 0.005, p = 0.08). Since higher IBIs are associated with increased 

attention, these results also validate that people pay more attention to cognitive stories.  

The effect of exposure time and IBI on the fake news classification was not 

moderated by the type of story or the affect score, indicating that increased attention and 

cognitive processing did not impact cognitive or affective stories differently.  

S4. Study 4 

S4.1 Sample Characteristics 

 

Figure 22. Study 4 Party affiliation 



 

120 

 

Descriptive Statistics. 

Table 20. Study 4 Sample descriptive statistics. 

  Mean SD 

Age 20.05 1.32 

Liberal (1) - Conservative (7) 3.49 1.39 

Level of Political Interest (1 low 7 high) 3.57 1.74 

Frequency of attending religious services 

(1 Never … 7 Very Frequently) 
2.37 1.68 
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APPENDIX B 

ROLE OF ATTENTION IN CSR ADVERTISING 

Study 1 

S1.1 Results With The Emotional Versus Functional Ad Type Included 

Manipulation check. The manipulation of ad type was successful. People 

indicated that emotional ads (M emotional ad = 5.32, SD emotional ad = 1.48) focused more on 

appealing to the viewer’s emotions than the functional ads (M functional ad = 4.46; SD 

functional ad  = 1.62), while the functional ads (M functional ad = 4.71; SD functional ad = 1.60) were 

perceived as focusing more on the cause than emotional ads (M emotional ad = 4.18; SD 

emotional ad = 1.61). 

We ran a mixed effects regression with intercepts for each cause and participant to 

estimate the fixed effects of the type of organization and the type of advertisement. We 

also included an interaction term for the fixed effects to check if the influence of ad type 

was similar across both brands and NPOs. The results are summarized in Figure 23. 
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Figure 23. Study 1 Behavioral results - with emotional versus functional ad type factor 

included. 

Ad Attitudes - Ad Was Compelling. Emotional ads were more compelling than 

functional ads. There was no difference between ads for brands and NPOs and the 

interaction between type of organization and type of ad was not significant (β NPO = 0.22, 

se NPO =0.16, p = .16; β functional = -0.47, se functional =0.14, p < .001; β NPO x functional = 0.03, se 

NPO x functional =0.22, p = .88).  

Attitudes Towards The Brand - Useful Contribution. When organizations 

employed emotional ads, they were perceived as making a more useful contribution to the 

cause. NPOs were viewed as making marginally more useful contributions than 

organizations. The interaction between the type of organization and the type of ad was 

not significant. (β NPO = 0.288, se NPO =0.15, p = .06; β functional = -0.343, se functional =0.14, p 

= .01; β NPO x functional = 0.103, se NPO x functional =0.21, p = .62) 
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Persuasion Measures.  None of the persuasion measures for brands or NPOs 

(sharing intentions, willingness to buy and willingness to donate) varied with the type of 

ad or the type of organization. (Sharing intentions: β NPO = 0.12, se NPO =0.17, p = .48; β 

functional = -0.07, se functional =0.15, p = .62; β NPO x functional = 0.10, se NPO x functional =0.23, p = 

.66; Willingness to buy (for brands): β functional = 0.001, se functional =0.14, p = .99; 

Willingness to donate (for NPOs): β functional = -0.10, se functional =0.15, p = .53). 

Study 2 Prolific 

S2.1 Results With The Ad Type Factor Included 

Manipulation check. The manipulation of the ad type was successful. People 

indicated that emotional ads (M emotional ad = 5.40, SD emotional ad = 1.55) focused more on 

appealing to the viewer’s emotions than the functional ads (M functional ad = 4.20; SD 

functional ad = 1.72), while the functional ads (M functional ad = 5.10; SD functional ad = 1.60) were 

perceived as focusing more on the cause than emotional ads (M emotional ad = 4.71; SD 

emotional ad = 1.71). 

We ran a mixed effects regression with intercepts for each participant to estimate 

the fixed effects of the type of organization, the type of advertisement, and the presence 

of the signal of commitment with all the interaction terms included. The results are 

summarized in Figure 24. 



 

124 

 

 

Figure 24. Study 2 Behavioral results -with emotional versus functional ad type factor 

included 

Ad Was Compelling. Emotional ads (M = 5.02, SD = 1.69) were more compelling 

than functional ads (M = 4.55, SD = 1.72). A mixed effects regression predicting how 

compelling people found the ad using the ad type, organization type, and presence of 

signal as predictors revealed significant main effects of the ad type, organization type, 

and presence of signal, and all interactions except the three-way interaction were 

significant (βfunctional = -1.07, SE functional = 0.15, p < .001; βNPO= 0.57, SE NPO = 0.13, p < 

.001; βsignal present = 0.33, SE signal present= 0.15, p < .001; βfunctional x NPO = 0.49, SE functional = 

0.19, p = .025; β NPO x signal present = -1.04, SE NPO x signal present = 0.19, p =.012; βfunctional x signal 

present = 0.75, SE functional x signal present = 0.23, p = .002; βfunctional x signal present x NPO = -0.14, SE 

functional x signal present x NPO = 0.29, p = .64). The means revealed that for brands, presence of a 

signal increased the perception that the ad was compelling for both functional (M signal 

present = 4.77, SD signal present = 1.62; M signal absent = 3.83, SD signal absent = 1.80) and emotional 
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ads (M signal present = 5.23, SD signal present = 1.57; M signal absent = 4.76, SD signal absent = 1.69) 

whereas for NPOs the presence of a signal decreased the perception that the ad was 

compelling for both functional M signal present = 4.72, SD signal present = 1.64; M signal absent = 

4.82, SD signal absent = 1.63) and emotional ads (M signal present = 4.69, SD signal present = 1.71; 

M signal absent = 5.40, SD signal absent = 1.68). Therefore, the presence of a signal of 

commitment had different effects for brands and NPOs. 

Attitude Towards The Organization –Useful Contribution. NPOs (M = 4.05, SD = 

0.96) were viewed as making more useful contributions to the causes than brands (M = 

3.66, SD = 1.17). A mixed effects regression predicting how useful people perceived the 

contribution of the organization to be using the ad type, organization type, and presence 

of signal as predictors revealed significant main effects of the ad type, organization type, 

and presence of signal, and a significant interaction effect between the organization type 

and presence of the signal of commitment (βfunctional = -0.28, SE functional = 0.09, p = .003; 

βNPO= 0.64, SE NPO = 0.08, p < .001; βsignal present = 0.71, SE signal present= 0.09, p < .001; 

βfunctional x NPO = 0.13, SE functional = 0.12, p = .28; β NPO x signal present = -0.69, SE NPO x signal 

present = 0.12, p < .001; βfunctional x signal present = 0.08, SE functional x signal present = 0.14, p = .58; 

βfunctional x signal present x NPO = 0.15, SE functional x signal present x NPO = 0.18, p = .42). Therefore, the 

presence of a signal of commitment increased the perception that the contribution of 

brands (M signal present = 4.30, SD signal present= 0.90; M signal absent = 3.29, SD signal absent= 1.23) 

was useful but did not increase the perception that the contribution of NPOs (M signal present 

= 4.12, SD signal present= 0.90; M signal absent = 3.99, SD signal absent= 1.03) was useful. 

Persuasion. A mixed effects regression predicting sharing intentions using the ad 

type, organization type, and presence of signal as predictors revealed significant main 
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effects of the ad type, and organization type, and all interaction effects except the three-

way interaction were significant (βfunctional = -0.68, SE functional = 0.15, p <.001; βNPO= 0.45, 

SE NPO = 0.13, p < .001; βsignal present = 0.21, SE signal present= 0.15, p =.17; βfunctional x NPO = 

0.64, SE functional = 0.20, p = .001; β NPO x signal present = -0.75, SE NPO x signal present = 0.20, p < 

.001; βfunctional x signal present = 0.78, SE functional x signal present = 0.24, p = .001; βfunctional x signal 

present x NPO = -0.55, SE functional x signal present x NPO = 0.30, p = .07). Therefore, the presence of 

a signal of commitment increased the sharing intentions for brands (M signal present = 3.99, 

SD signal present= 1.91; M signal absent = 3.39, SD signal absent= 1.88), but decreased the sharing 

intentions for NPOs (M signal present = 3.99, SD signal present= 1.91; M signal absent = 3.39, SD signal 

absent= 1.88). 

A mixed effects regression predicting willingness to buy from or donate to the 

organization using the ad type, organization type and presence of signal as predictors 

revealed significant main effects of the ad type, and organization type, and all significant 

interaction effects (βfunctional = -0.61, SE functional = 0.14, p <.001; βNPO= 0.37, SE NPO = 

0.12, p =.003; βsignal present = 0.25, SE signal present= 0.14, p =.07; βfunctional x NPO = 0.27, SE 

functional = 0.18, p = .15; β NPO x signal present = -0.78, SE NPO x signal present = 0.18, p < .001; 

βfunctional x signal present = 0.65, SE functional x signal present = 0.22, p = .003; βfunctional x signal present x NPO 

= -0.39, SE functional x signal present x NPO = 0.28, p = .16). Therefore, the presence of a signal of 

commitment increased the willingness to buy from brands, but decreased the willingness 

to donate to NPOs. 
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Eyetracker Study 

S3.1 Stimuli Similarity 

To establish that our stimulus for each brand was matched to the corresponding 

NPO, we calculated three measures of image similarity – histogram correlation, number 

of feature matches and similarity of meaning. 

For the histogram correlation, we converted the RGB values to grayscale and 

calculated the cosine similarity score for each pair of images in the stimuli set. To 

calculate the number of features, we used a Scale Invariant Feature Transform (SIFT) to 

estimate the number of inflection points in each image. The SIFT algorithm matches 

similar vertices on images even when they are scaled and rotated. To calculate meaning 

similarity, we used CLIP from OpenAI (https://openai.com/research/clip) which generates 

the meaning of images. CLIP (Contrastive Language-Image Pre-Training) from OpenAI 

is a neural network that can generate images from verbal descriptions. It can also 

determine if a verbal description matches a visual stimulus. We use one of the pre-trained 

models in CLIP to encode each image, and then compare the encodings to determine if 

the images are about similar things. 

For our 48-image stimuli set, we have 48C2 (= 1128) combinations. We encoded 

matched stimuli (stimuli from the same set with only the organization name and logo 

altered to reflect if the ad was for a brand or an NPO) and compared the three scores for 

matched (24 image combinations) versus unmatched stimuli (1104 image combinations). 

The comparisons for the matched versus unmatched stimuli revealed that matched stimuli 

had higher correlations on their histograms, a number of feature matches (from SIFT) and 

image meaning encodings (from CLIP). The results are in Figure 25. 

https://openai.com/research/clip
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A t-test revealed that matched stimuli had greater correlations in their histograms 

(M unmatched = 0.018, M matched =0.89; t = -15.37, df = 23.15, p < .001), a greater number of 

feature matches (M unmatched = 427, M matched = 2396; t = -7.55, df = 23.024, p  < .001) and 

greater similarity in encoded meaning (M unmatched = 27.03, M matched = 76.51; t = -22.34, 

df = 23.46, p < .001) than unmatched stimuli.  

S3.2 Behavioral Results With The Ad Type Factor Included 

We ran mixed effects regressions with intercepts for each participant and each 

matched stimulus to estimate the impact of the three independent factors on the 

behavioral dependent measures (ad attitudes, persuasion and perceived usefulness). The 

results are summarized in the Table 21 and Figure 26. 

Figure 25. Results of  matching stimuli for brands and NPOs in Study 3. Matched stimuli 

were more similar to each other on the dimensions of histogram similarity, feature 

similarity and meaning similarity. 
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Figure 26. Study 4 Behavioral results with emotional versus functional ad type factor 

included. 
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Table 21. Study 3 Behavioral results. 

                Regression results with emotional versus functional ad type factor included. 

The effect of the presence of a signal was different for brands and NPOs. 

Estimated Coefficient Ad Attitudes Persuasion Useful 

Intercept (Emotional ad for brand 

with no signal) 

4.75 (0.24) 

*** 

4.00 (0.23) 

*** 

4.72 (0.22) 

*** 

NPO 0.19 (0.12)  0.02 (0.11) 0.58 (0.13)*** 

Signal Present 0.11 (0.32) 0.15 (0.29) 0.80 (0.29) * 

Functional Ad -0.77 (0.32) 

* 

-0.56 (0.29) ^ -0.36 (0.29) 

NPO x Signal Present -0.35 (0.17) 

* 

-0.24 (0.16) -0.61(0.18)*** 

NPO x Functional -0.12 (0.17) -0.04 (0.16) -0.50(0.18) ** 

Signal Present x Functional Ad 0.44 (0.46) 0.25 (0.40) 0.20 (0.41) 

NPO x Signal Present x Functional 

Ad 

0.08 (0.24) 0.25 (0.23) 0.55 (0.25) * 

SD (ID); NID  0.651 ; 62 0.876 ; 62 0.542; 62 

SD (Matched Stim); Nmatched stims 0.520; 24 0.454; 24 0.459; 24 

SD (Residual); NObservations 1.142; 1488 1.079 ; 1488 1.200; 1488 

*** p < .001; **p < .01; * p < .05; ^ p < .1 

 

S3.3 Eyetracking Results With Ad Type Factor Included 

We ran mixed effects regressions with intercepts for participants and matched 

stimuli predicting unscaled and relative attention to brand and signal elements in the ad 

using organization type, ad type and the presence of signal as predictors. The results are 

summarized in Table 22 and Figure 27. 
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Figure 27. Study 3 Eyetracking results with emotional versus functional ad type factor 

included. 
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Table 22. Study 3 Eyetracking results. 

               Regressions with emotional versus functional ad type factor included. The 

presence of a signal decreased (increased) attention to brand (signal) elements for brands 

when compared to NPOs. 

 Unscaled Attention to Relative Attention to 

Estimated Coefficient Brand Signal Brand Signal 

Intercept (Emotional ad 

for brand with no 

signal) 

7.07 (0.83) 

*** 

-0.01 (0.08) 2.72 (0.26) 

*** 

-0.01 (0.05) 

NPO 0.06 (0.33) 0.001 (0.03) 0.20 (0.14) -0.001 (0.03) 

Signal Present -2.62 (1.15) 

* 

2.45 (0.12) 

*** 

-0.71 (0.25) 

^ 

1.63 (0.08) 

*** 

Functional Ad 0.99 (1.15) -0.001 (0.12) 0.13 (0.25) -0.01 (0.07) 

NPO x Signal Present 0.91 (0.46) * -0.08 (0.05)^ 0.34 (0.20) ^ -0.07 (0.04) 

^ 

NPO x Functional 0.06 (0.46) 0.002 (0.05) -0.14 (0.20) 0.002 (0.04) 

Signal Present x 

Functional Ad 

-0.66 (1.63) -0.2 (0.2) -0.15 (0.49) -0.13 (0.10) 

NPO x Signal Present x 

Functional Ad 

-0.34 (0.65) 0.01 (0.07) -0.13 (0.27) 0.002 (0.05) 

SD (ID); NID  1.461; 61 0.127; 61 0.592; 61 0.104; 61 

SD (Matched Stim); 

Nmatched stims 

1.921; 24 0.192; 24 0.556; 24 0.121; 24 

SD (Residual); 

NObservations 

2.905; 1315 0.299; 1315 1.233; 1315 0.241; 1315 

*** p < .001; **p < .01; * p < .05; ^ p < .1 
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