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Abstract 

 

Americans are increasingly exposed to information about science and technology in the news. 

These news stories are often presented with a brief headline that can be clicked to access a full-

length article that provides a more detailed examination of the topic. Previous findings show a 

roughly even split between the number of people who read only headlines and full articles. This 

study examines the extent to which people report subjective knowledge after reading either (1) 

only headlines or (2) full-length articles about science issues, as well as the relationship between 

subjective knowledge and objective knowledge. Results showed that people feel more 

knowledgeable after reading full-length articles and a positive relationship between subjective 

and objective knowledge. These findings imply that people can accurately assess their 

knowledge for complex, unfamiliar topics.   
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Chapter 1: Introduction 

The internet has made news increasingly accessible to Americans. Smartphones, news 

apps, and social media have made it possible for us to learn about the latest breakthroughs in 

science and technology within seconds. A recent survey from Pew Research found that 86% of 

U.S. adults get news from a smartphone, computer, or tablet (Shearer, 2021). Information about 

complex topics related to science (e.g., climate change, nontechnology, vaccines) is abundant 

online in the form of news articles, often shared on social media (Hitlin & Olmstead, 2018). An 

important feature of this online environment is that these articles appear only in the form of a 

headline, commonly as a link that can be clicked to access the entire article.  

Complex scientific findings often cannot be summarized in the single sentence form of 

headlines, making reading an entire article necessary for comprehension, as they provide a more 

detailed examination of the topics. However, there is evidence that many people only read 

headlines, even for articles they share. Gabielkov et al. (2016) found that only 59% of links 

shared on Twitter had been clicked by the users who shared them. Though news content on 

social networking sites such as Facebook, Twitter, and YouTube can be personalized through 

algorithmic filtering based on user interests, Lee and Kim (2017) found that encountering news 

on social media depends less on individual interests and more on the structure of the online 

environment. Even though users with high news interest are especially likely to encounter the 

news online, all users are still likely to encounter news while using social networking sites.  

If most people are exposed to headlines about science and technology online, and many 

users do not read the full articles that accompany them, it is important to examine how reading 

headlines differs from reading full articles and if these differences have an impact on knowledge 

about science. Headlines are defined here as the top-level headers on a full article that summarize 
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the article’s content. Headlines are generally meant to highlight the main point of the article, 

letting readers decide if they want to continue reading the entire article. Therefore, a crucial 

difference between headlines and articles is length. It is important to establish that articles are not 

simply repeating information from the headlines without adding anything new. Headlines are 

specifically written to exclude some information from the articles they accompany (Gu et al., 

2020). Therefore, articles about science and technology will contain more information than their 

headline counterparts and provide a fuller, more detailed account of the issues. 

The paper will be organized as follows: first, I will review the current literature on 

subjective knowledge. Then, I will discuss competing predictions for how news presentation may 

influence subjective knowledge. This will be followed by an explanation of the methods used in 

the study. Finally, I will discuss the results and broader implications of this study, in addition to 

potential future directions.  
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Chapter 2: Literature Review 

One consequence of only reading headlines about the same topic is that it may increase 

subjective knowledge, or a person’s sense of how much they know about a topic, without 

accompanying gains in factual knowledge. This knowledge discrepancy has been found to 

influence decisions such as purchases (Aertens et al., 2011), where subjective knowledge better 

predicted outcomes than objective knowledge. Furthermore, subjective knowledge has been 

shown to influence attitudes about policies including foreign policy, taxes, healthcare, and 

climate change (Fernbach et al., 2013) and expression of minority opinions on political and 

social issues (Rios et al., 2018) even when objective knowledge is low. In these contexts, it is 

problematic for subjective knowledge to strongly influence behavior in the absence of objective 

knowledge, as it could lead to a decline in the quality around the public discourse for these 

topics.   

Though reading multiple headlines has been shown to increase subjective knowledge 

without increasing objective knowledge (Shafer, 2020), the effects of reading multiple full body 

text articles (articles that contain both the headline and news story; hereafter referred to as a “full 

article”) is not known.  According to Gabielkov et al. (2016), an estimated 49% of people read 

full articles, not much lower than the segment of the population that only reads headlines. 

Indeed, I propose competing predictions on how reading full articles on the same science issue 

will influence people’s subjective knowledge on the science issue. One theoretical view, which I 

refer to as the accurate estimation account (Ackerman et al., 2002; Gignac & Zajenkowski, 

2020), suggests that reading full articles will increase subjective knowledge on the issue, relative 

to headlines. In contrast, a different theoretical view, which I refer to as an under-estimation 
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account (Winkielman et al., 1998), suggests that reading full articles on an issue will decrease 

subjective knowledge on the issue, relative to headlines.  

Distinguishing between these possibilities is important due to the distinct implications 

suggested by each account. Both predictions assume that objective knowledge will be greater for 

people who have read full articles about the topics. If the effect of reading full articles on 

subjective science knowledge aligns with the prediction of the accurate estimation account, an 

implication of this finding is that an information environment that involves exposure to longer, 

more in-depth information in the form of articles can help people accurately report their 

knowledge about science. These individuals would possess levels of subjective knowledge that 

predict engagement as well as appropriate objective knowledge to better inform discussions 

about science.  

If the effect of exposure to full articles on subjective science knowledge aligns with the 

prediction of the under-estimation account, an implication of this finding is that an informational 

environment that only provides brief, incomplete summaries of scientific findings better 

facilitates subjective knowledge than one that provides more detailed information. Here, less 

knowledgeable individuals are potentially leading discourse around scientific issues, while more 

knowledgeable individuals feel poorly equipped to discuss and engage with science. 

Hypotheses 

My proposed study will test the following competing hypotheses: 

Prediction of the accurate-estimation account 

H1a: Individuals who read full articles will possess greater subjective knowledge than 

those who only read headlines about the same topics.  
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Why should reading articles increase subjective knowledge relative to headlines? Ideally, 

the more information people read about an issue, the more informed they should feel. In this 

context, people will likely read about multiple aspects of a given science issue and become 

exposed to several viewpoints (Oskamp, 1965). Two aspects of increased information may result 

in higher subjective knowledge: effort and redundancy.  

One way that reading articles could increase subjective knowledge is by inducing effort. 

If people perceive reading full articles about scientific topics to be an effortful experience, they 

may feel more knowledgeable about the issues (Chaiken et al., 1989; Paese & Sniezek, 1991; 

Shaw & Zerr, 2003) due to self-perception processes. Bem’s (1967, 1972) theory of self-

perception posits that people infer their beliefs and attitudes by observing their own behavior, 

especially when internal cues are weak or ambiguous. Here, people may infer that by expending 

extra effort to read and understand articles about complex scientific issues, they are more 

knowledgeable about them. Internal cues to signal knowledge should be weaker for unfamiliar 

and complex topics related to science because people will be unaware of contextual information 

and instead look to their perceived effort as a cue for knowledge.  

More information may also increase subjective knowledge through redundancy. Though 

reading more information will expose people to more aspects of the issues, some information 

will be repeated. Tsai et al. (2008) found that more information increased subjective knowledge, 

theorizing that people may perceive each new piece of information as valid individually, even if 

that information is redundant or irrelevant. This has been demonstrated in decision making 

contexts, where people prefer more information even if the added information does not benefit 

their knowledge or ability to make relevant decisions (Bastardi & Shafir, 1998; Schwartz, 2004). 

More information cues feelings of expertise that allow people to feel more confident in their 
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domain-specific knowledge (Heath & Tversky, 1991). Here, more information about a complex 

scientific topic will serve as a cue for subjective knowledge such that it is higher compared to 

when less information is available, in the form of a headline.  

The knowledge structures created by the increased depth of information should allow 

people to make appropriate calibrations of their knowledge when they have read entire articles 

(Chandler, 1994). There may be a limit to how willing people are to indicate high levels of 

subjective knowledge based on reading headlines alone. This limit could be overcome by the 

increased information present in full articles, resulting in higher subjective knowledge for those 

who read many articles in their entirety. 

Prediction of the under-estimation account 

H1b: Individuals who read headlines about scientific topics will possess greater 

subjective knowledge than those who read full articles about the same topics.  

Why would reading headlines alone increase subjective knowledge compared to reading 

full articles? This phenomenon may be due to fluency brought on by the reduced amount of 

information people are required to take in. Fluency is the subjective experience of ease with 

which information is processed. Fluency can be either perceptual or conceptual. Factors that can 

increase perceptual fluency include readability and auditory clarity. Conceptual fluency relates to 

how easily the semantic meaning of a message or stimulus is understood. 

Fluency is generally understood to be a positive experience (Winkielman et al., 2003) 

that increases confidence in one’s memory (Winkielman et al., 1998). Therefore, reading 

headlines should increase conceptual fluency for scientific issues, as they provide a positive 

experience by simulating the availability of appropriate knowledge structures needed to 
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understand the issues (Ramachandran & Hirstein, 1999). This positive experience may 

consequently influence people’s judgments related to their knowledge of these issues.   

According to the feelings-as-information theory (Schwarz, 2012), people attend to their 

feelings and metacognitive experiences as a source of information, which they use like any other 

information. Feelings-as-information theory asserts that these metacognitive experiences emerge 

as information sources due to naïve theories people hold about their own thoughts and 

knowledge. Here, fluency serves as a metacognitive cue for how well people have learned 

information. Consequently, people may mistake the fluency that comes with reading headlines 

about a topic with for their own personal knowledge about the topic. This is supported by 

findings suggesting that subjective experiences of fluency do not always line up with objective 

knowledge (Kornell & Bjork, 2008; Koriat, 1993).  

It is worthwhile to address the role of content in fluent or disfluent experiences. If 

scientific topics are unfamiliar or complex, they may create disfluent experiences regardless of 

the amount of information presented. Previous findings demonstrate that subjective fluency 

experiences serve as a source of information that is distinct from the content itself (Schwarz, 

1998). Knowledge assessments have been impacted by fluency manipulations when content is 

held constant (Stepper & Strack, 1993), and when content and fluency experiences suggest 

different conclusions, findings show a greater reliance on fluency cues (Schwarz et al., 1991; 

Winkielman et al., 1998). Therefore, it is reasonable to assume that, holding content constant 

(e.g., scientific topics) and manipulating fluency via amount of information, differences in 

subjective knowledge are due to fluency rather than content effects.  

People may feel that learning about a new topic was easy, leading them to overestimate 

their knowledge. Conversely, if people have a disfluent experience while learning about a new 
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topic, they may underestimate their knowledge on that topic. Winkielman et al. (1998) found that 

a disfluent experience impacted knowledge judgments such that people who had recalled more 

information were less confident in their knowledge than people who had a fluent experience and 

recalled less information. This suggests that fluency is a powerful cue for assessing knowledge 

and may distinguish between how knowledgeable people feel after reading headlines compared 

to articles. The hypotheses presented in this study address the competing predictions of the 

under-estimation and accurate-estimation accounts by testing subjective knowledge after reading 

full articles or headlines.  

Prediction for objective knowledge 

 H2: Individuals who read full articles about scientific topics will possess greater objective 

knowledge than those who only read headlines about the same topics.  

This hypothesis is important to test because it demonstrates that people who have read 

multiple full articles do have a better objective understanding of these topics that holds up under 

knowledge testing. Through exposure to different full articles, people should accumulate 

knowledge of the topic over time that cannot be achieved through the superficial information 

provided in headlines (Borer, 2007).  

This finding is also important because it clarifies whether people who have read multiple 

full articles or only headlines are more accurately calibrating their knowledge. One possibility is 

that the more information people read, the more they will learn, and feel they have learned, about 

the issues. This possibility is supported by Sundblad et al. (2009), who found that groups of 

people were able to accurately report their factual knowledge of climate change based on the 

amount of information they had learned about it. Another possibility is that the fluent experience 

of reading short headlines led people to believe they know more than they do. Carpenter et al. 



9 
 

(2013) found that a fluent classroom experience increased perceptions of learning without 

increasing actual learning. Testing objective knowledge in comparison to subjective knowledge 

provides support for either the accurate-estimation or under-estimation account. 
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Chapter 3: Methods 

Participants 

A total of 157 participants were recruited from a large midwestern public university in 

the United States. Each participant was compensated with course credit in return for taking part 

in the study. Seven participants were excluded for finishing the study under 5 minutes, a cut-off 

determined to signal a lack of proper attention to the stimuli. Once these participants were 

excluded, I analyzed data from the remaining 150 participants. Sixty-seven percent of 

participants were female, and thirty-three percent were male. The sample had a mean age of 

20.50 years (M = 20.50, SD = 3.94, range = 18 – 54).  

Materials 

The stimuli for the study consisted of 32 news items, including 16 headlines and 16 full 

articles. The topics discussed in the news items are biochar, the Orca, thorium, and ocean 

alkalinity enhancement. These issues were selected because they have not been widely discussed 

in mainstream news and were unfamiliar to most participants during pilot testing, reducing the 

potential influence of prior knowledge about these topics. This assumption was validated by 

asking participants at the end of the study how familiar they were with these topics prior to 

participation in the study. Participants were asked about their prior familiarity with the issues 

presented in the stimuli on a scale of 1 (very familiar) to 6 (very unfamiliar) to establish baseline 

knowledge of the science issues presented in the study. Familiarity with biochar (M = 5.35, SD = 

1.28), orca (M = 5.27, SD = 1.29), ocean alkalinity enhancement (M = 5.41, SD = 1.05), and 

thorium (M = 5.28, SD = 1.17) were low, establishing that participants were not already familiar 

with these issues prior to their participation in the study.  
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See Table 1 for example stimuli from the headline and full article conditions.  

Procedure 

To test my hypotheses, I used a between-subjects experimental research design. My 

independent variable was news item type (headline vs. full article) and my dependent variable 

was subjective knowledge. News item type was manipulated between subjects to avoid the 

potential for participants to compare their reported knowledge between the headline and article 

conditions. Participants came into the lab and completed the survey in-person.  

First, participants read 8 total news items, either headlines or full articles. There were two 

news item type conditions. In the first condition, participants read 8 total headlines. In the second 

condition, participants read 8 total full articles, including the headlines given in the headline 

condition. Participants were able to control how much time they spent reading each headline or 

article. Two of the four science topics (biochar, orca, thorium, ocean alkalinity enhancement) 

were randomly selected for presentation. For example, participants may see four headlines about 

biochar and four about ocean alkalinity enhancement. Throughout these conditions, news item 

type was consistent. For example, participants would not see four headlines about thorium and 

four full articles about biochar. Articles were written to be consistent in their suitability for a 

general audience to eliminate confounding effects of jargon or difficulty between articles. Each 

article was submitted to an online text analysis software program to determine general audience 

suitability. All articles received a suitability score of 90 to 95 on a scale of 0 to 100.  

After reading the 8 news items, participants reported their level of knowledge for each 

issue based on a four item scale: I could describe what [issue] is to someone who has never 

heard of it, I know enough about [issue] to feel pretty confident when speaking about it, I do not 

feel very knowledgeable about [issue] (reverse scored), and I know enough about [issue] to be 
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able to understand future articles about it. This scale is adapted from a scale of subjective 

knowledge by Flynn and Goldsmith (1999), which showed high internal consistency (0.93), test-

retest reliability after a four-week period (0.79), and appropriate validity. The wording of the 

items was adjusted to match the construct of interest (scientific issues). Items related to 

comparing participants’ knowledge to the knowledge of others were removed due to feedback 

from pilot testing that suggested these questions induced demand characteristics. Participants 

will answer these four items on a 7-point, Likert-type scale from 0 (strongly disagree) to 7 

(strongly agree). Subjective knowledge was measured based on the average response to these 

questions.  

Next, participants answered objective knowledge questions about the articles from the 

news items they viewed. Each question was true or false. True or false questions were used to 

obtain quick assessment of knowledge for the content in the articles, rather than open-ended 

questions to assess knowledge of brief articles. The multiple-true-false format has been 

demonstrated to assess mastery and thought processes more accurately than multiple-choice 

questions (Couch, Hubbard, & Brassil, 2018; Brassil & Couch, 2019).  

Participants answered 16 objective knowledge questions, two for each of the 8 news 

items. One of the two questions could be known from reading only the headline, but the other 

question was based on information that could only be known by reading the entire article in an 

attempt to mirror the real-life consequences of skipping articles in lieu of headlines: crucial 

information for understanding the topic is lost. Here, objective knowledge was measured by 

simply tallying the number of correct answers. Directly under each objective knowledge 

question, participants reported their confidence in each answer from a scale of 1 (very unsure) to 

4 (very sure). This objective knowledge test also served as a manipulation check to determine if 



13 
 

participants who were presented with entire articles actually read them. Lastly, participants 

provided demographic information, including interest in science, age, gender, race, education, 

and income.  
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Table 1 

Example news items for scientific topics by condition 

Headline condition Headline plus full article condition 
Leading scientist claims biochar’s potential to solve climate 

change may be exaggerated, despite its ability to create 

energy and improve soil. 

Leading scientist claims biochar’s potential to solve climate 

change may be exaggerated, despite its ability to create 

energy and improve soil. 

Dr. Roger Goodman, Associate Professor of Environmental 

Science at University of San Francisco has spent his career 

developing sustainable climate solutions. He has seen various 

green technologies fail over the years, leading to a healthy 

sense of skepticism.  

The latest potential answer to climate woes? Biochar. 

Biochar is a type of charcoal, different from what you might 

find on a grill. This organic material is cooked through a 

process which uses high temperatures and low oxygen levels 

to create charcoal. Biochar facilitates a lot of fungi and 

bacteria by providing a home for soil organisms, nutrients, 

water, and air. Some scientists have compared this 

environment to that of a coral reef.  

The process of creating biochar has gained much attention for 

its potential to solve problems related to climate change. 

Some companies use the excess heat from this process to dry 

wood for timber. Here, the trees capture the carbon, and the 

biochar stores it, capitalizing on the capture, stabilize, and 

store method. Many in science and industry believe this could 

be a huge step towards solving climate change. Also, 

companies that create biochar could employ hundreds of 

people, creating green jobs.  

Dr. Goodman, however, has taken a more cautious approach 

to biochar. His message is firm, but simple: biochar is 

helpful, but will not completely solve the climate crisis. “It’s 

only part of a set of solutions required to create a truly 

sustainable environment,” Dr. Goodman stated. “It’s crucial 

to make sure our message to the public is truly supported by 

science. Otherwise, people may become disappointed and 

discouraged.” He believes that it is more important now than 

ever to communicate realistic expectations about climate 

solutions to the public. “People want quick and easy 

solutions, but there is no one simple solution when it comes 

to solving this complex problem,” he said in a recent 

interview.  

Other scientists find Dr. Goodman’s take to be overly 

pessimistic. Dr. Francis Beeman, Professor of Agricultural 

and Biological Engineering at Purdue University stated, 

“People should get excited about the potential impact of 

biochar on our climate. When we find opportunities to 

improve the situation, it’s a cause for celebration. Biochar 

won’t solve our problems overnight, but the science supports 

moving forward with it in a big way.” Studies have 

consistently shown that biochar can create energy, store 

carbon, and improve soil. This has generally been seen as a 

net-win among scientists who study climate related issues.  

With every new technology comes a trade-off. Though there 

is some debate over how big a role biochar will play in 

improving our climate, there is a lot of support surrounding 

its use. It’s important not to hype biochar beyond its 

capabilities, but if used wisely, it can make an impact.  
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Chapter 4: Analytic Strategy 

To distinguish between the competing predictions of H1a (Individuals who read full 

articles will possess greater subjective knowledge than those who only read headlines about the 

same topics) and H1b (Individuals who read headlines will possess greater subjective knowledge 

than those who read full articles about the same topics), I conducted a series of independent 

sample t-tests. The independent variable in my analyses was the news item type (headline vs. 

article) and the dependent variable was subjective knowledge. I used an independent samples t-

test to examine differences between the average subjective knowledge for those who read 

headlines compared to those who read full articles. 

A result consistent with H1a would be a finding that subjective knowledge is higher on 

average for those who read full articles than those who read only headlines. A result consistent 

with H1b would be a finding that subjective knowledge is higher on average for those who read 

only headlines than those who read full articles. 

I tested H2 (Individuals who read full articles will possess greater objective knowledge 

than those who only read headlines about the same topics), with an independent samples t-test, 

where news item type (headline vs. article) is the independent variable and objective knowledge 

is the dependent variable. I used an independent samples t-test to compare objective knowledge 

for both the headline and article condition. A result consistent with H2 would be a finding that 

objective knowledge is higher on average for those who read entire full articles than it is for 

those who only read headlines.  
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Chapter 5: Results 

 Results supported the accurate-estimation account (H1a): people who read full articles in 

addition to headlines reported higher levels of subjective knowledge (M = 4.59, SD = 0.99) than 

people who only read headlines (M = 3.52, SD = 1.03), t(148) = -6.49, p < .001, d = -1.06. These 

results are visually depicted in Figure 1. This finding held up when broken down by issue (all ps 

< .001). Overall, people felt significantly more knowledgeable about science and technology 

issues when they read entire articles compared to people who read only headlines, thus support 

was not provided for H1b (the under-estimation account).  

 There was also support for H2: objective knowledge was higher for participants who read 

full articles in addition to headlines (M = 11.32, SD = 2.66) than those who only read headlines 

(M = 10.41, SD = 2.30), t(148) = -2.23, p = .03, d = -.37. People who read entire articles 

generally performed better on an objective knowledge test on these issues. Beyond providing 

support for H2, this also serves as evidence that participants assigned to the article condition 

were likely reading the entire articles presented to them.  

Exploratory Analyses 

 In addition to the confirmatory analyses above, it is worthwhile to explore differences in 

reported subjective knowledge based on individual characteristics to inform future research 

directions. There was some tendency for males (M = 3.79, SD = 0.72) to report higher subjective 

knowledge than females (M = 3.37, SD = 1.12) in the headline condition. Both groups reported 

increased knowledge in the article condition, and there was no significant interaction between 

gender and condition. This may simply reflect a tendency for males to report higher subjective 

knowledge than females, due to confidence. This assumption can be supported by the result that 
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males (M = 2.92, SD = .50) reported higher confidence in their objective knowledge answers 

than females (M = 2.69, SD = .60), t(146) = 2.30, p = .01, d = .40, despite the fact that males’ 

objective knowledge scores (M = 11.33, SD = 2.66) were similar to females’ objective 

knowledge scores (M = 10.65, SD = 2.46), t(146) = 1.54, p = .13, d = .27.  

 It is also worthwhile to determine which factors influence objective knowledge. 

Objective knowledge scores were best predicted by condition (β = .91, p = .03, R2 = .03) and 

interest in science and technology (β = .61, p = .001, R2 = .07). Predictably, being in the full 

article condition resulted in increased objective knowledge compared to being in the headline 

condition. This is likely because participants were getting more information from the articles to 

answer the objective knowledge questions correctly. More interestingly, interest in science and 

technology resulted in increased objective knowledge scores. This may be due to participants 

with higher interest in science paying more attention to the news items, leading to better recall of 

information in the objective knowledge test.  

There was a moderate, but highly significant positive relationship between subjective 

knowledge and objective knowledge, r = .24, p = .003, see Figure 2. In addition to the finding 

that both subjective and objective knowledge were higher for those who read entire articles, this 

correlation provides support for the claim that people can fairly accurately report how 

knowledgeable they are on issues related to science and technology. There was also a moderate 

positive correlation between objective knowledge and confidence in objective knowledge 

answers, r = .36, p < .001, supporting that people are accurately reporting their knowledge.  

Furthermore, it is worthwhile to determine whether the correlation between subjective 

and objective knowledge remains significant for each condition. In the article condition, there is 

still a slightly moderate positive correlation between subjective and objective knowledge, r = .22, 
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p = .06. This relationship does not hold up in the headline condition, where there is a weaker, 

non-significant positive correlation between subjective and objective knowledge, r = .14, p = .23. 

This suggests that people are less adept at gauging their level of knowledge when they have only 

read headlines about issues related to science and technology. This may be due to the high 

performance of males on the objective knowledge test in the headline condition, though gender is 

not a statistically significant predictor of subjective knowledge when objective knowledge is 

controlled (β = -.354, p = .19).  

 A multiple linear regression model determined that condition (β = .51, p < .001), interest 

in science and technology (β = .20, p = .005), education level (β = .29, p < .001), and age (β = -

.15, p = .04) all significantly predicted reported subjective knowledge, R2 = .33. People who read 

full articles, were more interested in science and technology, were more highly educated, and 

were younger tended to report higher subjective knowledge.  

It is possible that people who are more interested in science feel more confident in their 

knowledge when learning about new scientific topics. Highly educated people may also feel 

more confident, as they are more likely to have experience learning about new topics and having 

their knowledge formally tested. Finally, there may be a tendency for younger people to feel 

more confident in their knowledge about these topics as they are related to environmental or 

technological issues that younger participants may have more exposure to than older participants. 

It is important to note that this sample was relatively homogenous in terms of age (M = 20.5, SD 

= 3.94) and education (M = 2.99, SD = 0.89). A more diverse sample may better shed light on the 

strength of these relationships.  
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Chapter 6: Discussion 

 The goal of this study was to examine whether people feel more knowledgeable about 

science and technology issues when they read entire articles or only headlines and to determine 

whether there was a relationship between objective knowledge and subjective knowledge. The 

main finding of this study is that people feel more knowledgeable about science and technology 

issues when they have read entire articles than when they only read headlines. Also, there is a 

positive relationship between how much people know and how much they think they know about 

these issues after reading either type of news item.  

Implications  

 The main finding of this study supporting the accurate-estimation account implies that 

exposure to longer, more in-depth information about science better facilitates both actual and 

perceived knowledge. Here, people can report their knowledge of science issues well based on 

the information they’ve been provided and are not over-confident. Subjective knowledge is 

predictive of engagement with and willingness to discuss science. An implication of our finding 

is that people who are more informed about these issues will also be the most likely to engage 

with and discuss science, ideally facilitating more accurate, informed discussions around 

scientific topics. Additionally, these findings imply that longer news articles can provide fluent 

experiences, potentially by inducing effort and providing redundant information. Future studies 

may test this mechanism directly in the context of science communication.   

Limitations 

 Our findings may not be generalized to science topics that people are already familiar 

with. One strength of the study design is that people were mostly unfamiliar with the given 
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topics, eliminating a confound of prior knowledge. It would be beneficial to understand how 

prior knowledge or exposure may serve as a moderator in this context. For instance, people may 

have been exposed to topics like nanotechnology or CRISP-R in the news, making them more 

likely to report greater subjective knowledge after reading a few headlines about them. It is still 

possible that their objective knowledge would be low under testing, the opposite of the results 

from this study. Future studies should examine the moderating role of prior knowledge using 

both familiar and unfamiliar science issues.  

 Another limitation of this study is that the only explicit manipulation between news item 

conditions is the amount of information provided. In reality, there may be other features of full-

lengths articles that could cause a disfluent experience for readers. For example, articles about 

science may contain a high amount of jargon or outline complex scientific findings. The articles 

used for this study were written such that jargon was controlled for to isolate the effect of length 

on reports of subjective knowledge. In everyday life, people are likely to encounter jargon in 

public science communication. Furthermore, jargon has been shown to disrupt processing 

fluency even when definitions for jargon terms are provided (Shulman et al., 2020).  Future 

studies may directly examine the influence jargon has on subjective and objective knowledge in 

this context.    

Future Directions 

This study prioritized external validity by writing headlines and articles that attempt to 

mirror news items people could encounter in their daily lives. More controlled lab experiments 

may be able to disentangle features of news items that may influence subjective knowledge 

without adding the noise present in this manipulation. Though the stimuli in this study were 

written to control for as many factors as possible between headlines and articles (e.g., length, 
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jargon), some may have been more entertaining, informative, or interesting, as they varied in 

content and approach. Future studies could isolate specific features of the articles, such as jargon. 

This could be done by having participants read the exact same article, with a few jargon words in 

one version and the jargon words replaced with more colloquial terms. Similar studies could 

manipulate length or other characteristics of interest.  

Conclusions 

 This research suggests that people can accurately report how much they know about 

scientific topics after being exposed to them in the news. The extent to which this is true may 

vary based on prior familiarity with the topics and other features of the news items. Future 

research should examine how these contextual factors influence both subjective and objective 

knowledge in the domain of science communication.  
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Figure 1 

Subjective Knowledge between Headline Condition and Article Condition 
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Figure 2 

Positive Correlation between Subjective Knowledge and Objective Knowledge 
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Appendix B: Scales and Measures 
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Subjective Knowledge Scale: Responses are on a 7-point Likert-type scale and range from 

“strongly disagree” to “strongly agree.”  

Instructions: “You will now be asked about the issues from the news items. You will indicate how 

much you agree or disagree with each statement. Please keep in mind that there are no “right” or 

“wrong” answers in this task.” 

1. I could describe what (biochar/orca/thorium/ocean alkalinity enhancement) is to someone who 

has never heard of it. 

2. I know enough about (biochar/orca/thorium/ocean alkalinity enhancement) to feel pretty 

confident when speaking about it. 

3. I do not feel very knowledgeable about (biochar/orca/thorium/ocean alkalinity enhancement). 

4. I know enough about (biochar/orca/thorium/ocean alkalinity enhancement) to be able to 

understand future articles about it.  

Confidence Scale: Responses are on a 4-point Likert-type scale and range from “very unsure” to 

“very sure.” This question was asked after each objective knowledge question. 

1. How confident are you in your answer? 

Familiarity Scale: Responses are on a 6-point Likert-type scale and range from “very familiar” to 

“very unfamiliar.” This question was asked after completing the objective knowledge questions 

and prior to demographic questions.  

1. Prior to taking part in the study, how familiar were you with (biochar/orca/thorium/ocean 

alkalinity enhancement)? 
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Science and Technology Interest: Responses are on a 5-point Likert-type scale and range from 

“not at all interested” to “very interested.” This question was asked as part of the demographic 

questionnaire at the end of the study.  

1. How interested are you in science and technology? 


