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Fake news: The role of personality and cognitive traits on fake news believability and fake news type

Abstract
	Concerns about fake news have been rising, and researchers have been investigating the impact of psychological traits on how individuals discern news information. While existing research has focused on political contexts, other types of fake news and broader thinking and behavior patterns have been largely ignored.  To address this, the present study first investigated whether believability would be greater in fake science news over political news.  Next, we examined whether personality and cognitive traits, specifically extroversion, neuroticism, intuitive thinking, and analytical ability, are predictors of fake news believability.  In an online study, 178 participants were asked whether the political and scientific news articles were real or fake.  Fake news belief was measured as the number of fake news articles misidentified as true.  Afterward, the Big Five Individual Personality Item Pool (Goldberg, 1992) which measures personality traits including extroversion and neuroticism; the Rational Experimental Inventory (Pacini & Epstein, 1996), which measures intuition and rational thinking; and the verbal Cognitive Reflection Test (Sirota et al., 2018), for analytical ability were recorded.  The results found that fake scientific news was more likely to be misclassified as true compared to political news.  Analytical ability was a predictor of fake news believability.  An exploratory analysis correlating believability and traits with each fake news type found conscientiousness was correlated to fake science news.  These findings provide important insights into the influence of personality and cognitive traits on how individuals perceive and process fake news.  
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Introduction
	In the contemporary information landscape, combating and researching fake news has emerged as a global concern for societies (Lazer et al., 2018; Pennycook & Rand, 2021).  From this research, a strong positive correlation has emerged linking conservative ideology with fake news, often associated with other variables, including poor analytical ability, dogmatism, and even conspiracy beliefs (Bronstein et al., 2018; Calvillo et al., 2021; Pennycook & Rand., 2018; Linden et al., 2020).  While such findings may explain the rise of fake news from a political belief standpoint, not everyone who is susceptible to believing in fake news is conservative (Lawson & Kakkar, 2020).  This relationship is often indirect and mediated by other factors, mainly personality and cognitive traits. Furthermore, political ideology guides social governance perspectives, focusing on beliefs and attitudes rather than believing in fake news (Tandoc, 2019).  Additionally, research suggests that believability is not entirely motivated by political belief (Tandoc, 2019) but rather by more direct relationships found in personality traits and cognitive tendencies (Bryne et al., 2015; De Regt et al., 2019; Lauriola & Levin, 2001; Welsh et al., 2022) which have a direct impact on decision-making, and may include believing in specific fake news content.  However, such research has yet to be carried out to address such implications within a broader framework.   Therefore, this study shifts the focus by looking at personality traits and cognitive styles as predictors of believing in fake news and type.  Specifically, the Big-five personality traits of extroversion and neuroticism, the cognitive style of intuitive thinking, and cognitive analytical ability as predictors of believing fake news.  
The role of the Big-Five and Fake news
	A personality trait is a set of cognitive and behavioral characteristics across the lifespan (Hogan et al., 1998; Johnson, 1997; Costa & McCrae, 2012).  The Big Five factor model is the most widely studied and accepted personality taxonomy (Costa & McCrae, 1992).  The model assumes five universal (i.e., cross-cultural) traits: Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism.  Agreeableness is associated with compassion and politeness (Marengo & Montag, 2020).  A conscientious person will plan or prepare (Soto & John, 2017), while neuroticism is characterized by emotional instability and risk avoidance (Hsiao et al., 2017).  Extraverts are highly sociable (Sindermann et al., 2020a), and openness is characterized as a desire for new experiences (Marengo & Montag, 2020). 
	Personality traits have been found to impact judgments (Bryne et al., 2015; Lauriola & Levin, 2001); therefore, it is reasonable to assume they may also influence shaping judgments towards fake news.  Research finds that personality traits influence a person’s ability to detect fake news (Doughtry et al., 2017; Liebman et al., 2002; Lawson & Kakkar., 2020; Sindermann et al., 2020a).  Liebman et al. (2002) found that participants with higher trait levels of openness and agreeableness were highly susceptible to misinformation.  In this experiment, participants were asked to listen to a news story while reviewing images in a book, then asked to recall the event by answering a series of questions, unaware the questions were purposely designed with leading questions containing false information.  The results showed that participants who scored high on openness or agreeableness were likelier to accept that fake news was true because such traits are amenable to believing new information, even false information.  Doughty et al. (2017), replicating Liebman’s and colleague's work with the introduction of a confederate who provided false information, found highly agreeable individuals were better at detecting false information compared to those who scored low on extroversion or neuroticism, who were more willing to accept the false narrative.  Subsequent research by Sindermann et al. (2020a) asked participants to make binary responses to a series of created fake news articles and found that extroverts had poor discernment abilities to news content, results which were partially replicated by Wolverton and Stevens (2019), who found extroversion and openness were associated with fake news believability.  Sinderman et al. (2020b) suggested that conscientiousness and openness may act as buffers towards believing fake news. Low levels of these traits make individuals less likely to share and focus more on discerning news veracity.   Lawson and Kakkar (2020) presented participants with COVID-19 or political news in a series of experiments. Then, they asked them to determine if the article was real or fake by rating how accurate they believed the article was (e.g., 1= Not at all accurate to 4 = Very Accurate).  Researchers were interested in whether sharing behavior, mediated by political ideology or conscientiousness, would explain the believability of fake news and its distribution and if preventative measures would help deter fake news sharing.  The results revealed that fact-checking-warning labels failed to deter sharing behavior, and the decision to share fake news relied on the direct effect of low conscientiousness on sharing behavior.  Such individuals based their decisions less on political ideology but on their own personal proximity or gain within the group's hierarchy.  By hierarchy, where social power within the group resided and whether the individual held this position or close. This was attributed to a desire to promote the group, but solely on the personal benefit the individual believed that they would obtain.  In other words, people of low conscientiousness shared news not out of political ideology but for personal gain.  
	In sum, further research is necessary to understand the association between personality traits and fake news, but more importantly, to identify which traits, are most common or typically associated with believing fake news.  Based on the available research and the most consistent findings (Doughty et al., 2017; Sindermann et al., 2020a, 2020b; Wolverton & Stevens, 2019), we hypothesize that extroversion and neuroticism will predict believing in fake news.  Exploratory analyses were also conducted to examine potential correlations between all Big Five personality traits and fake news believability within the two types of news, scientific and political  
Cognitive Thinking Styles & Fake News

	A critical component of any fake news believability research is in the field of cognition --what cognitive processes do people employ when deciding to believe a falsehood?  Psychologists argue that information processing rests in two fundamentally different cognition systems.  As defined by the dual-processing theory (Pacini & Epstein, 1999), people switch between two cognitive thinking styles.  The first is type-1, an unconscious, intuitive automatic system (Bargh, 1989), with type-2, the slow, conscious rational system (Epstein, 1983).  The two systems operate simultaneously, allowing for the execution of judgments and decisions.  These two systems aim to maximize the use of an individual's cognitive resources to come to a solution effectively, and, according to the Cognitive-Experimental Self-Theory (Epstein, 2013), individuals have preferences toward which cognitive thinking style they typically employ (Armstrong et al., 2012; Dewberry et al., 2013).
	According to the research (Bronstein et al., 2017; Pennycook & Rand, 2018), a lack of analytical ability led to poor detection of fake news and thus was implied as a lack of engagement in type-2 processing, as analytical ability, as a process, falls under the purview of rational thinking (Pennycook & Rand, 2021).  In the study by Pennycook & Rand (2018) and Bronstein and colleagues (2017), participants were presented with politically concordant and non-concordant news articles and asked to rate the accuracy of each article (e.g., 1 = Not at all accurate to 4 = Very Accurate) based on the degree to which they believed the headline occurred—followed up by measuring analytical ability through the Cognitive Reflection Test (CRT) (Fredericks, 2005).  As both studies found, whether looking at delusion-prone individuals (Bronstein et al., 2017) or investigating acceptance of fake news as a fault in rational thinking (Pennycook & Rand, 2018), the lack of analytical ability made it liker that participants would misclassify fake news as true.   A common explanation for these results is that believing a falsehood is often based on inattention mediated by factors such as heuristic familiarity related to personal experiences and feelings.  This leaves the individual to make decisions based on quick automatic processes rather than conscious ones (Pennycook & Rand, 2021), suggesting that individuals do not allocate the mental resources to take the time to discern falsehoods, opting to make snap, intuitive "gut" responses that lead to more significant errors.  The implications therefore suggest that humans are cognitive misers (Fiske & Taylor, 2013).  As cognitive misers, it is theorized that people typically avoid tasks that may be cognitively demanding, therefore opting to use intuition in our daily decision-making lives. In the case of fake news, participants do not perceive the task as cognitively demanding, therefore not requiring analytical ability, the individual to reason, or type-2 processing (Pennycook et al., 2021).  
Although important information has been obtained to understand intuition's role in accepting fake news in these studies, it is unclear whether these findings result from cognitive preference.   Studies using the Rational Experimental Inventory (REI), a self-report measuring the degree to which an individual engages with both systems, found that situational factors and individual differences influence the balance between the systems (Denes-Raj & Epstein, 1994); in other words, individuals responses to a cognitive task is a motivational one based on their preferred cognitive style of choice.  However, little research has explored cognitive style within fake news (Pennycook & Rand, 2021).  In the study by Sahar and Lindeman (2005), participants who self-reported adopting intuitive cognitive thinking styles were likelier to believe in alternative pseudoscientific medicines.  The researchers explain that the decision to believe was not made out of a motivation to discern the truth cognitively, as past research would suggest, but rather a response motivated by emotions or intuition.  Therefore, to address this gap, we seek to investigate the relationship between fake news and cognitive styles, and given the wealth of information in its association with intuition, we hypothesize that cognitive intuition styles will predict believing fake news.  
	
Current Study
	The present study aims to test predictions about the relationships between personality and cognitive traits in believing fake news and testing believability in fake news as a function of news type.  To date, no research has compared fake news believability by type, measuring believability only through political content (Martel et al., 2020); its overuse may not be appropriate to measure believability due to confirmation bias (Badke, 2018; Tandoc, 2019; Vicario et a., 2019).  Given the favorable opinion of science in the general public (Hromatko et al., 2021; Strugis et al., 2021; Rosman et al., 2022) and the unwavering trust people have in science, researchers find that people are equally susceptible, if not more so, to fake science news (Jylhä, 2016) over political news.  Thus, we hypothesize that scientific news will have greater believability than political news.  Next, we hypothesize that extroversion and neuroticism will be predictors of fake news believability. Given the variability found in personality trait fake news research, we base our hypotheses on the most current and replicated findings in the literature (Doughty et al., 2017; Sindermann et al., 2020a, 2020b; Wolverton & Stevens., 2019) linking extroversion and neuroticism as predictors of fake news believability.  Furthermore, we are interested in the role of cognition styles and what role those cognitive preferences have in fake news believability.  Therefore, we hypothesize that a preference for intuition will predict fake news believability, based on the literature (Pennycook & Rand, 2021; Saher & Lindeman, 2005), which links preference for intuitive thinking leads to greater fake news believability.  Additionally, we aim to replicate the findings of Pennycook and Rand (2018, 2019), showing that poor analytical ability leads to fake news believability.  Therefore, we hypothesize that analytical ability will predict fake news believability.  We expand analytical ability in the current study by measuring the variable through non-arithmetic means.  Lastly, we aim to conduct an exploratory correlational analysis comparing cognitive and personality traits and believability of fake news type.    The novelty of this approach is that it can provide potential insight into how people discern fake news through the influence of personality and cognitive traits by identifying which traits are most susceptible.
	
Methods
Participants
	We recruited 223 participants for this study.  The eligibility criteria for participants included native English speakers and being between 18 – 65 years of age.  Participants were Kingston University students who received credits for taking part in the study or participants recruited using social media services.  Recruitment occurred during the 2019/2020 and 2020/2021 winter periods.  From this sample, 45 participants were removed based on the criterion of 2 SD above or below the study’s mean duration (Mminutes = 16.22, SDminutes = 8.73) or incomplete responses, which included less than five responses given to each psychometric scale or less than 25 responses for the news discernment task.  This resulted in a sample of 178 individuals (159 females, 17 males, and two non-binary, Mage = 24.22, SDage = 9.14).
Materials and Procedure
	The materials used in this study included news stimuli and three questionnaires: the Big-5 Individual Personality Item Pool (B5 IPIP) (Goldberg, 1992), the Rational Experimental Inventory (REI) (Epstein et al., 1996), and the Verbal Cognitive Reflection Test (vCRT) (Sirota et al., 2018).
	News Stimuli: 100 images with headlines that looked like a Facebook post. Headlines were capital letters in 12 Arial Font (Bernard et al., 2002).  Images were in 819 x 529 pixels of black and white images selected from Shutterstock.  There were 50 fake news stimuli and 50 real news stimuli, further divided into scientific and political news, resulting in 25 stimuli for each level of the experimental condition.  Fake news articles were selected from the fact-checking website Snopes.  See Figure 1 for an example of a fake scientific and fake political news article. 
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Figure 1: Example of fake scientific news (left) and fake political news (right) stimuli.

In contrast, the real news articles were selected from news organizations cited for objective coverage (i.e., BBC & NPR) (Newman et al., 2019).  Headlines were modified to appear neutral, meaning removing provocative language or overt bias; furthermore, both real and fake news articles were selected based on universality – all individuals can share experiences.  The political news articles focus on policies (e.g., transportation, taxes, and education), while the scientific news articles are related to studies or health science.  

	Big Five Individual Personality Item Pool (IPIP) (Goldberg, 1992) (Appendix A) measures an individual's responses to five personality traits – Openness, Conscientiousness, Extroversion, Agreeableness, and Neuroticism.  Fifty items on a 5-point Likert scale with ten questions for each trait, respectively. (+) keyed items are scaled as (1 = moderately accurate, 5 = very accurate), (-) keyed items are reverse coded.  The total sums of each trait category denote the score of a particular trait.  The higher the score, the higher an individual exhibits that trait.  Cornbach's α for this study was 0.85.
	The IPIP was selected for its high interrater validity and reliability.  Alternative personality psychometrics like the Neuroticism Extroversion Openness Personality Inventory (NEO PI) (McCrae et al., 2005) or the Minnesota Multiphasic Personality Inventory have been criticized for issues regarding length, lack of refinement, and, in the case of NEO PI, significant concerns over validity and reliability (Gumlar et al., 2018; Goldberg et al., 2006; Gow et al., 2005: Quirk et al., 2003).  Therefore, to avoid these problems, the IPIP is used not only because of its validity and reliability but also as an accepted taxonomic measurement (Goldberg et al., 2006; Gow et al., 2005)
	Rational Experimental Inventory (Epstein et al., 1996) (Appendix B) measures the degree to which participants engage in type-1, automatic, intuitive processing, and type-2, slow, conscious, rational processing.  40 questions on a 5-point Likert scale (1 = completely false, 5 = completely true) are separated into measuring type-1 and type-2 processing.  The majority of questions are “I” statements focused on the individual.  For example, “I have a logical mind.” Questions are then rated based on the accuracy the participants identify with each statement.  The sum totals give a scale score on the participant’s engagement level of both types of cognitive processing.  Cronbach’s α for this study was 0.85, compared to past studies ranging from 0.76 – 0.84 (Bjorklund & Backstrom, 2008).  
	The verbal Cognitive Reflection Test (vCRT) (Sirota et al., 2018) (Appendix C) is a modified version of the Cognitive Reflection Test (Frederick, 2005).  The vCRT uses ten non-arithmetic items to measure a participant's analytical ability by determining if the participant can override an initial type-1 automatic response.  The following problem is from the vCRT. A monkey, a squirrel, and a bird are racing to the top of a coconut tree.  Who will get the banana first, the monkey, the squirrel, or the bird?  The problem elicits a fast, intuitive response (the bird) that, upon reflection, is incorrect (there are no bananas in the coconut tree).  However, the use of the CRT has raised serious concerns over its reliability and validity (Campitelli & Gerrans, 2013), noting that the test induces math anxiety, and participants' failed responses can be attributed to anxiety and not analytical ability.  Therefore, the vCRT was used to avoid this problem.  The Cronbach α for this study was 0.81, compared to the published Cronbach α = 0.84 (Sirota et al., 2018).
	The study was administered through Qualtrics, and participants completed the study online via a personal computer.  The entire experiment was self-paced, with the average duration time collected after the data was collected to evaluate the length of participation.  After participants completed the informed consent procedure, the participants’ first task was to review the news articles and determine the authenticity of the news article through the use of a dichotomous question: Is this article real or fake?   The articles were randomized and were presented to the participant, who then used their mouse to click on the option they believed the article represented: real or fake.  Fake news believability was measured as the number of responses in which participants misclassified a fake news article as true.    Each article was presented individually on screen with the question; participants would move on to the next news article after selecting their choice.  Once all 100 articles were completed, participants would complete the IPIP, REI, and vCRT, which were randomized.  Once they completed the study, they were then sent to the debrief form, which appeared on their computer monitor. At this point, they were instructed to close the tab on the computer to complete the study as data was collected and stored. 
Results

	This study had three aims.  First, to determine which type of fake news, scientific or political, would be misclassified as true.  Second, to test the hypotheses that preference for intuition, analytical ability, neuroticism, and extroversion predict fake news believability.  Finally, conduct an exploratory analysis to investigate the correlations between all personality traits, cognitive styles and abilities, and believability within the specific type of fake news. 
	To analyze the effect of fake news type on the believability of fake news, we performed a one-tailed paired-sample t-test comparing the believability of fake news between fake scientific and political news.  The paired-sample t-test was significant t(177) = 4.58, p <.001, d = 0.43, showing that, on average, participants made more errors misclassifying fake science news (M = .48, SD = 4.02) as true compared to fake political news (M = .44, SD = 4.43). Table 1 shows the percentage of errors for the news-type conditions. 
Table 1
Percentage of fake news errors


	Next, four simple linear regression analyses were conducted to investigate whether extroversion, neuroticism, intuition, and analytical ability were predictors of believing fake news.  Of all predictors, only analytical ability was significant, β = - .339, p = .042, indicating that poor analytical ability leads to believing in fake news. The regression model for this analysis was statistically significant, R2 =.026, F(1, 160) = 4.21, p = .042. Table 2 contains the simple regression coefficients for the predictor variables.
Table 2
Regression coefficients of Personality, Cognitive traits, and Ability to believe Fake News.
	Names
	β
	 t
	p

	Extroversion
	.063
	.988
	.325

	Neuroticism
	.003
	.049
	.961

	Intuition
	.470
	.574
	.567

	Analytical ability
	-.339
	-2.05
	.042


Note: The item in bold indicates a significant result.
	Finally, an exploratory analysis was performed to investigate the correlations between all the independent variables: Big-Five personality traits, cognitive styles, and analytical ability within each type of fake news.  The results indicated significant correlations between conscientiousness and believing in fake science news, r(161) = -.170, p = .031.  As well as between analytical ability and believing in fake political news, r(161) = -.208, p = .008. 

Discussion
	The study explored the relationship between personality traits and cognitive styles, cognitive ability, and fake news believability and type.  The results of our study support our hypothesis that fake scientific news would have greater inaccurate discernment than fake political news.  Past research has looked at fake political and fake scientific news separately (Pennycook & Rand, 2018; Zaboski & Terriaut, 2019); our study is the first to compare these two news types to determine which news content had greater believability.  Previous research has only examined believability exclusively through political news, arguing that greater psychological reactivity occurs through political content (Martel et al., 2020).  From our results, a saliency effect seems a reasonable explanation. Saliency (Wischnewski & Kramer, 2020) is defined as paying attention to a stimulus because we did not compare these results to other factors, and no significant results were detected.  According to a study on identity salience and fake news, individuals are more likely to prefer and accept some information provided the information supports their identity (Wischnewski & Kramer, 2020).  A literature review discussing science denial found that salience, as a function of personal beliefs toward science, significantly influences the acceptance of science news, even if the news is fake (Jyhlä, 2016).  In the studies mentioned in the review, individuals with very strong ideological views were more likely to focus on polarizing issues provided such issue was a concern within their social group.  In such instances, individuals resorted to cues from political leaders or authority figures, and thus only focused on important information to their social identity.  Furthermore, studies have shown that identity salience can be manipulated.  In one such study, individuals were asked to reflect on their self-identification based on race and gender.  Participants read an article discussing a policy change that would affect them personally, then had to respond to a series of questions based on focusing on either self-identification.  The results found that even though people in this data sample belong to both social groups, their decision to accept or reject information changed (Shih et al., 1999) if you manipulated their attention to focus on one social identity over another.  Given that the study was conducted during the COVID-19 lockdowns in the United Kingdom, the results could be because of a saliency effect.  At that time, mainstream news focused exclusively on science or research to find a vaccine.  Therefore, when participants were presented with our science news articles, they could have focused more on that news, given its focus on the current news climate.  Alternatively, the results could be based entirely on pro-science beliefs held by our participants, indicative of past findings (Hromatko et al., 2021; Rosman et al., 2022) in the trust of science, thus supporting the notion that people still have a positive view towards science.  To explore this further, future research should ask participants were asked about their scientific views and measure fake news believability towards pseudo-science.    Nevertheless, these results suggest that future research should expand beyond the reactivity found in political news articles and explore variations of fake news believability.
	We could also support our hypothesis that poor analytical ability would lead to greater fake news beliefs, thus replicating past findings. Additionally, a negative correlation was detected between analytical ability and fake political news. One possibility for these findings could be associated with a lack of motivated reasoning to detect fake news.  According to the literature, analytical ability relates to motivated reasoning, as people must feel motivated to think analytically (Kahan, 2013; Singal, 2017).  Because analytical ability is a conscious act, an individual must override beliefs or attitudes to find the correct answer.  As Pennycook and Rand (2018) pointed out, given analytical ability’s close association with type—2 processing, when an individual does not think analytically, they are generally not paying attention because they are not motivated. This would help explain the negative correlation with political news, in that individuals failed to take the time to discern the article's authenticity because they lacked the motivation.  Individuals with deficient analytical skills may lack motivation to critically evaluate news articles, choosing cognitive ease and heuristic processing over more effortful analysis (Pennycook & Rand, 2020).  As Pennycook and Rand postulate in their 2018 article, political news is biased by design in order to sway the audience. As people have their own political biases they're less likely to engage in analytical thinking, as these strongly held beliefs are entrenched with their identity making them willing to accept political news at face value. This is further supported by the notion of emotional engagement and that participants will have greater emotional reactivity towards political news, in which they are less willing to scrutinize news of the prosocial commentary towards their political affiliation and quickly discredits contents that is negative. Emotional engagement and the alignment of news with pre-existing beliefs can dampen the motivation to scrutinize information rigorously (Martell et al., 2020).  Ultimately what this suggests is that our motivations to engage in analytical thinking is in some part either mediated or moderated by our own biases.
 	Regarding the verbal Cognitive Reflection test, it is reassuring that we could replicate past findings using a non-arithmetic psychometric test.  Legitimate concerns over the CRT’s reliability and validity have been raised due to math anxiety (Campitelli & Gerrans, 2013).   Campitelli and Gerrans (2013) tested schoolchildren on math ability and the CRT to identify if it measures analytical ability.  The results indicated that errors denoted by the CRT could not be attributed to analytical thinking but to math anxiety.  A meta-analysis from 2016 (Thompson & Oppenheimer, 2016) noted that excessive use of the CRT could lead to overexposure within population samples, making the CRT less reliable.  As an alternative measure, the vCRT results here show it to be an effective measure of analytical thinking.  Future research should explore using it to control math anxiety and measure analytical thinking.
We could not replicate previous findings regarding extroversion, neuroticism, and intuition as predictors of fake news believability (Sindermann et al., 2017; Doughtry et al., 2017; Sahar & Lindeman, 2005).  One potential reason could be that our news articles were neutral in design and did not induce an emotional response which past research suggest is an important aspect to have.  The reason why this is important is that neutral based news does not invoke the level of attention that can be found in emotionally provocative content.  In a study looking at pupil dilation through the use of eye tracking software, when participants saw emotionally provocative news headline the pupils would dilate more compared to neutral new stimuli and they had longer fixation periods compared to that of neutral news (Pengnate, 2016).  Emotionally arousing news invokes an emotional response in the individual who is more likely to pay attention to the content (Pengnate, 2016).  Indeed, past research into emotional regulation and fake news believability stressed that political news articles induce emotional reactivity in participants so they responded meaningfully to the news articles (Martel et al., 2020; Tandoc, 2019).  As Martel and colleagues suggest, our political ideologies are entrenched with our social identity and when confronted with political news that is affiliated with our political ideology individuals are more likely to emotionally respond as they perceive the information affects them in a personal way.  
Transferring this notion to personality traits and cognitive styles, research into fake news believability remarks that personality traits like neuroticism and extroversion, or intuitive thinking are more likely to be linked to fake news believability if the articles are written around an emotional characteristic (Jylha, 2016), such as a negative news story about poor patient care, or a political scandal (Tandoc, 2019). As past literature on science denial and cognitive styles points out, the public limited understanding of sciences often makes them decide based on intuition rather than rationalization (Hendriks et al., 2016).  In our exploratory correlation analysis, we partially replicated the findings of Lawson and Kakkar (2020), who found that low conscientiousness individuals are more likely to share and believe COVID-19 fake news articles.  This highlights that the influence of personality traits may be more or less strong depending on fake news type, suggesting that message characteristics play an important role in developing fake news believability.   
	Despite these findings, our work has limitations that need to be addressed.  The initial conceptualization of this study was lab-based.  This would have allowed a measurement of reaction time on a trail-by-trail basis.  However, due to the COVID-19 pandemic, the entirety of the study redesigned as an online survey, and thus the ability of reaction times and standardized duration times for when articles were presented were omit.  The absence of standardize articles and the neglect of reaction times pose a significant limitation by impeding our understanding on the intricate details of cognitive processes.  As participants now had unlimited time to review the news articles and decided before determining an option, could have inhibited type-1 processing as participant no longer need to respond quickly or recall what they just read.  Type-1 processing, characterized by rapid, automatic, and intuitive thinking, relies on standardized stimuli for consistent elicitation. Without such standardization, the reliability of observations related to type-1 processing diminishes. Additionally, the oversight of reaction time measurements compromises our ability to precisely capture the speed distinctions between type-1 and type-2 processes. Reaction times are instrumental in delineating the swift, automatic nature of type-1 thinking from the more deliberate and controlled aspects of type-2 processing. Therefore, the lack of standardization and reaction time measurement notably constrains our insight into the dynamics of these cognitive processes, hindering nuanced understanding and differentiation between the two systems.  This would explain why measuring cognitive styles yielded a non-significant result.  Furthermore, non-standardize articles introduce inconsistency and reliability concerns, preventing the isolation of true effects and potential compromising the validity of research outcomes.  This lack of standardization hinders the comparability to findings in past literature, limitation the generalizability of results.  Having the participant’s reaction times for each item along with them having standardized duration times would have allowed for a more detailed understanding of the cognitive dynamics of participants' reactions.
	Additionally, we opted to use a binary response for participants' believability judgment of our news articles.  While previous studies have used similar methods (Wolverton & Stevens, 2019; Sindermann et al., 2018), results could be, by chance.  Researchers have argued that more sensitive Likert scale psychometrics focusing on accuracy rather than dichotomous determination (e.g., 1= Not at all accurate to 4 = Very Accurate) allows for greater ecological validity to measure believability (Calvillo et al., 2021; Pennycook & Rand., 2018).    Likewise, the development of the dichotomous Misinformation Susceptibility Scale (MIST) has stressed that such measures are reasonably accurate and often better suited to fake news detection (Roozenbeek et al., 2022).  The reason for the suitability of dichotomous judgment, according to Roozenbeek and colleagues, is that it allows participants to respond with clear, unambiguous responses.  Dichotomous questions, ensure a heightened level of certainty by simplifying matters, where in the use of Likert Scale, participants are providing their best estimations.
Conclusion
	The online dissemination of false information is troubling in our digital age.  Scientists need to understand the mechanisms that affect our ability to discern the truth and provide contingency and preventative measures to lessen risk.  The current results show the role of personality traits and analytical ability in fake news believability.  Yet, as the study has shown, other factors may be at play in better explaining how believability occurs.  Moreover, science news should not be overlooked but examined in tandem with other types of fake news or predictor variables to explain best how fake news believability occurs and why.  These findings suggest the opportunity for future research to understand how we process information and develop interventions to best assist individuals in detecting fake news.
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