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ABSTRACT 

 

Research over the past several decades suggests there are persistent political 

knowledge gaps among electoral cohorts in the United States. Of particular concern to 

many scholars is a generational gap in political knowledge that appears to be widening. 

The current generation of young voters has lower levels of political knowledge than any 

of its cohorts of past generations despite having higher levels of formal education. 

Although formal education is a significant predictor of political knowledge, the strength 

of this relationship has declined in recent years. Since the 1950s, overall levels of formal 

education in the United States have significantly increased, yet there has not been a 

proportionate increase in overall levels of political knowledge. Some scholars attribute 

this decline in the relationship between formal education and political knowledge to a 

preceding decline in the quality of civic education in our primary and secondary schools. 

Quality civic education is important because it provides young people with civic 

knowledge—knowledge of how their system of government functions and how they can 

become effective participants within that system.   

Civic knowledge is important because it also provides a context for a deep 

understanding of information disseminated in the media about current political issues. 

Although voters can learn about political issues by encountering information in various 

types of media, there is a strong correlation between consumption of text-based news 

media and levels of political knowledge. Newspaper readership has declined, however, 

especially for traditional print newspapers, which is at its lowest level since 1945. Digital 

readership is difficult to assess, but there is some evidence that digital newspaper 
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readership is not nearly enough to account for the decline in readership for traditional 

print newspapers.  

Civic background knowledge and interest in reading about political issues can 

enhance deep-level comprehension of text-based political information. Finding ways to 

make civic background information interesting for young voters could stimulate their 

interest in reading about political issues and result in increasing their levels of political 

knowledge. If the Millennial generation continues to be less knowledgeable than their 

predecessors, it could erode this cohorts’ ability to effectively represent its interests and 

could eventually result in a polity in which the “vox populi” is reduced to a mere 

whisper.   

 This study examined text comprehension and interest within the context of an 

embodied cognition perspective in which the abstract symbols of language are viewed as 

fundamentally grounded in our bodily responses to our environment. Emerging media, 

such as interactive computer simulations and virtual environments, provide a way to 

ground unfamiliar and complex political text-based information in embodied, experiential 

contexts that could increase comprehension of abstract concepts. These media often 

evoke the perception of “being there,” in a virtual space. The sense of “being there,” or 

virtual spatial presence, creates a degree of spatial uncertainty that can result in an 

increase in arousal that stimulates interest in the information encountered in the virtual 

space. 

A within-subjects experiment was conducted to determine whether providing 

civic background information in a more embodied media format (i.e., an interactive 

desktop computer simulation) versus a less embodied format (i.e., an onscreen document) 
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for newspaper articles about Obamacare increased interest in and comprehension of the 

articles. The data were analyzed with paired t-tests and repeated-measures ANOVA. 

Other statistical tests were also performed to determine relationships among the variables 

of text comprehension, virtual spatial presence, situational interest, self-reported core 

affect, and physiological arousal.  

The findings indicate that surface-level text comprehension of a newspaper article 

about Obamacare was significantly higher when civic background information for the 

article was presented in the more embodied format; however, format did not have a 

significant effect on deep-level comprehension. The findings also indicate that levels of 

virtual spatial presence and self-reported core affect were significantly higher when 

participants read information in the more embodied format. Although the results did not 

reveal a significant effect of format on situational interest in the information, there was a 

significant order effect of format on situational interest. This was likely the result of a 

novelty effect and not specifically a result of the level of embodiment the format 

provided.  

Within the more embodied format, significant positive correlations emerged 

between virtual spatial presence and situational interest and between virtual spatial 

presence and self-reported core affect (i.e., subjective feelings of arousal and enjoyment); 

however, a negative correlation emerged between virtual spatial presence and skin 

conductance level.  Significant positive correlations also emerged across format 

conditions between situational interest and self-reported core affect and between 

situational interest in civic background information for a newspaper article and   
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situational interest in the article itself. The main predictors of overall text comprehension 

of the newspaper articles about Obamacare were posttest civic knowledge and situational 

interest. 
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CHAPTER 1 

EXPLICATION OF THE PROBLEM 

 

From the political treatises of Plato to the more recent ruminations of Walter 

Lippmann
1
, the ability of average citizens to summon the requisite knowledge to 

participate effectively in their own governance has been questioned. Although there is 

much debate among scholars regarding what citizens need to know about politics, there is 

little debate about the advantages that accrue to the politically well-informed. Those who 

are knowledgeable about political issues, institutions and processes are better equipped to 

represent their own interests, fulfill their obligations as citizens, and realize the benefits 

of democracy. The inequitable distribution of political knowledge results in the 

inequitable distribution of power and resources and ultimately renders a democracy less 

democratic.  

Galston (2001) provides support for the assertion that a citizen’s level of political 

knowledge is important to the nature of a democratic polity. His research revealed that 

“citizens with low levels of information [i.e., knowledge
2
] cannot follow public 

discussion of issues, are less accepting of the give and take of democratic policy debates, 

make judgments on the basis of character rather than issues, and are significantly less 

inclined to participate in politics at all” (p. 218).  

                                                 

 
1
 Walter Lippmann was considered a “public intellectual.” He was a newspaper columnist who authored the 

1922 book Public Opinion in which he voiced his concern over the “virtue and wisdom of the masses” and 

their ability to self-govern (Riccio, 1963, p. xii). 

 
2
 The terms “information” and “knowledge” often are used interchangeably in the political science 

literature; however, some scholars reserve the term “information” for data that is “out there” and has not 

yet been effectively encoded by an organism’s central nervous system.  
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The mass dissemination of political information is vital to increasing aggregate 

levels of political knowledge among segments of the electorate. But despite the 

proliferation of political information and the modern media innovations that have 

increased accessibility, political knowledge gaps between segments of the electorate 

persist. The knowledge gap hypothesis, first proposed by Tichenor et al., (1970), claims 

that as more information flows into a system through the mass media, those with higher 

socio-economic status (SES) acquire more knowledge than those with lower SES. 

In a wide-ranging and sophisticated examination of political knowledge gaps, 

Delli Carpini and Keeter (1996) analyzed their own data and data from several other 

studies in an effort to identify the various determinants of political knowledge gaps and to 

understand the nature of the complex relationships between the variables involved. The 

results of their analyses revealed that interest in politics and attention to the mass media 

were the personal level variables most predictive of political knowledge.  

Research over the past forty years has shown that levels of political knowledge 

have been declining among today’s youngest members of the U.S. electorate, often 

referred to as the “Millennial” generation or “Generation Y”
3
. Using data from his own 

research and the National Election Studies, Wattenberg (2002, 2008) concluded that 

Millennials know less about politics than any previous generation of young voters. The 

political knowledge gap between the youngest voters and their older counterparts has 

increased by 12 percentage points from 1964 to 2000. Research also suggests that the 

Millennial generation entered the electoral cohort with lower levels of interest in politics 

                                                 

 
3
 According to the Pew Research Institute, individuals born between 1981 and 1996 comprise the 

Millennial or Generation Y cohort. 
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than any generation preceding them (Soule, 2001). Although the 2016 U.S. Presidential 

election appears to have energized Millennials, an NBC News/GenForward poll indicated 

nearly 45% of them said they had little or no interest in politics and nearly 45% said they 

definitely or probably would not vote in the 2018 midterms or were uncertain about 

voting (Perry, 2018).  

Many political scholars and educators fear that today’s young voters will become 

less able to make informed electoral decisions as they mature and be less effective as 

participants in the political system than their cohorts of past generations (Delli Carpini & 

Keeter, 1996, Delli Carpini, 2000; Galston, 2001). A Pew “News IQ Quiz” also supports 

the claim that the current generation of young voters knows less about politics than its 

counterparts of past generations (Pew Research Center for People and the Press, 2007). 

The political knowledge gaps between birth cohorts is widening despite the fact 

that a larger proportion of young voters now attend college than in past generations and 

despite the increase in sources for political information such as cable TV and internet 

blogs. Although 69% of Millennials report they read the news daily, 88% of them get 

their news from Facebook (Associated Press-NORC Center for Public Affairs Research/ 

American Press Institute, 2015). Because “fake news” on social media is endemic, the 

current news habits of Millennials could result in even wider gaps between this cohort 

and their older counterparts who tend to rely on traditional media sources such as print 

newspapers.  

Some scholars propose that a lack of civic knowledge (knowledge of political 

history, institutions and processes) could account for the widening knowledge gaps in 

overall political knowledge and interest. In a recent examination of political knowledge 
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gaps, Milner (2010) reviewed cross-national research and found that countries with large 

gaps in levels of civic knowledge had the largest gaps in overall political knowledge 

between cohorts in their respective electorates. An adequate level of civic knowledge 

provides an important context for comprehension of political information distributed 

through the mass media and also helps individuals and groups identify and implement 

needed changes to the current political system. 

Citizens who include text-based media such as newspapers and magazines as a 

part of their daily news “diet” continue to be the most politically well-informed segments 

of the electorate (Delli Carpini & Keeter, 1996; Elo & Rapeli, 2010; Milner, 2008), yet 

young voters today tend to view political media that contain “too much text
4
” as not very 

engaging (Vahlberg, Shearer, Peer, Williams, & Figueroa, 2008).  Young voters are not 

likely to embrace traditional print like their older counterparts. So finding ways to 

provide text-based political information in the new media formats they are now utilizing 

is vital to helping them become more informed voters.  

Although the recent economic recession and the Supreme Court decision in 

Citizens United v. Federal Election Commission (2010) are issues that could affect many 

young voters in a very personal and profound way, low levels of civic knowledge could 

affect how they assess the implications and personal relevance of such issues and could 

contribute to their low levels of political interest. As Galston (2007) concludes in an 

analysis of research on civic knowledge, education and engagement: 

[T]he decline in civic knowledge is not simply a symptom of the overall 

decline of American civic life. On the contrary, I contend that civic 

                                                 

 
4
 Although the term “text” is sometimes used to refer to information that is image-based, it is used in this 

context to refer to information that is language-based.   
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knowledge directly affects civic competence, character, and conduct. 

Recent research shows that if we want to revitalize and sustain democratic 

citizenship, working to raise levels of civic knowledge and information 

would be one effective strategy, and a sensible place to begin. (p. 624) 

 

Although our educational institutions should work to increase levels of civic 

knowledge for future generations of young voters by making civic education a priority, 

mainstream media institutions can and should do more to promote civic education for the 

current generation of young voters. Increasing levels of civic knowledge and interest in 

political information could motivate Millennials to read about current political issues. 

With readership of traditional news sources declining (Barthel, 2017), increased 

consumption by young voters of text-based political information would benefit news 

media outlets that profit from an increased consumption of such media. The greatest 

benefit, however, would accrue to our democratic institutions and processes.   

In addition to traditional sources of civic information, such as media and 

educational institutions, Dahlgren (2005) proposes the notion of civic culture as a vehicle 

of political information transmission. In democracies that need to engage various 

heterogeneous constituencies, new media, such as the Internet, are providing 

transformative channels of political communication that could fundamentally change the 

political culture and the nature of democratic institutions. Dahlgren cautions, however, 

that the process of change is still underway, and that there is still no firm conclusion on 

whether this change is for the betterment or detriment of democracy.   

Our political system is complex, but understanding how it works is vital to 

making it work. Given the magnitude and complexity of problems such as climate change 

that call for political solutions, being politically interested and informed is perhaps more 

important for this generation of young voters than for any of their cohorts of past 
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generations. Increasing young voters’ interest in and comprehension of text-based 

political information is vital to decreasing the widening generational political knowledge 

gap between young voters and their older cohorts and to ensuring that the current 

generation of young voters can participate meaningfully and effectively in the political 

process. 

 

Proposed Solution 

 

Research suggests that virtual environments such as interactive 3D simulations 

can provide information in formats that aid comprehension of complex and abstract 

topics. For example, a study examining the efficacy of using an interactive 3D desktop 

computer-generated simulation of the solar system to teach scientific concepts found that 

the technology helped students acquire conceptual knowledge about astronomical 

phenomena and adopt a less naïve and more comprehensive and deep understanding of 

how planetary motion affects natural phenomena on earth (Yair, Mintz & Litvak, 2001).  

In addition to improving comprehension of complex phenomena, research also 

suggests that computer-generated virtual environments often evoke interest in the 

informational content they contain (Jarmon, Traphagan, Mayrath, & Trivedi, 2009). The 

type of interest evoked is most often short-lived or situational; however, studies suggest 

that situational interest can motivate cognitive strategies that result in deep 

comprehension of a text (Paige, 2011). An enduring interest in some activity or object 

develops as a result of experiencing repeated instances of situational interest (Hidi & 

Renninger, 2006).  
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Virtual environments also often evoke the sense of “being there” in a virtual space 

and studies have shown a correlation between the sense of “being there” or what is 

sometimes referred to as virtual spatial presence and interest (Rowe, Shores, Mott & 

Lester, 2011). Virtual environments provide more embodied experiences than text 

because they allow for the “extension of bodily presence” into a virtual space through 

online (current) sensory experience rather than exclusively through offline (previously 

experienced) sensory inputs.  

Providing civic information in less abstract and more embodied formats could aid 

conceptual understanding of important political concepts and stimulate situational interest 

in a political topic resulting in a deeper comprehension of text-based information related 

to the topic. Stimulating an interest in reading about political topics is especially 

important in the current media environment in which the proliferation of channels of 

communication has made incidental exposure to political information much less certain 

for younger members of the electorate than for their cohorts of past generations. 

Incidental exposure occurs when an individual encounters political information without 

actively seeking it and such exposure was more likely to occur when there were fewer 

channels of communication. As Bennett and Iyengar (2008) note, in the 1960s and 70s, 

[t]he news reached not only those motivated to tune in but also people 

with generally low levels of political interest, thus allowing the latter 

group to ‘‘catch up’’ with their more attentive counterparts. But once the 

networks’ hold on the national audience was loosened, first by the advent 

of cable, then by the profusion of local news programming, and eventually 

by the Internet, exposure to news was no longer a given for the great 

majority of Americans. This wider range of choice, combined with the 

absence of news features that offer the appeal of reality television, games, 

and other interactive content communities meant that younger audiences 

quickly found better things to do with their television time than watch the 

news (p. 718). 
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Although Millennials report they often see political news on Facebook that they have not 

actively sought out (Mitchell, Gottfried, & Matsa, 2015), a recent survey conducted by 

the Pew Research Center (2018) does not support the hope that this incidental exposure to 

political information will increase the political knowledge of young voters. Recent 

research exploring media choice also suggests the “selective and opinion-consistent 

media use behaviors among citizens further increase information gaps” (Lecheler & de 

Vreese, 2017, p. 546). And without the requisite civic knowledge, merely seeing political 

news on Facebook does not necessarily equate with a deep understanding of political 

issues.  

Comprehension of a text at a deep or global level requires background knowledge 

related to the text (Langer, 1984; Taboada, Tonks, Wigfield & Guthrie, 2009). Situational 

interest in the text topic can provide the motivation to expend the cognitive energy 

necessary to integrate background knowledge the reader already possesses with new 

information in the text. The process of integrating new information in a text with 

knowledge a reader has already acquired is often referred to as elaboration.  

A within-subjects experiment was conducted to examine whether providing civic 

background information in a more embodied format versus a less embodied format would 

increase situational interest in and aid comprehension of newspaper articles about a 

political topic. The overarching perspective guiding this study is one that views 

embodiment as affecting the cognitive processing of a text at all levels—from the literal 

or surface-level of processing to the inferential or deep-level of processing. 
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Theoretical Framework 

 

The framework guiding this study is informed by theories of embodied cognition 

and by research that examines the cognitive processes that facilitate deep comprehension 

of a text. Although a purely cognitive approach to explaining higher-order cognition such 

as language and text comprehension has guided much of the text comprehension 

research, a more embodied approach is warranted given the recent evidence from 

behavioral and neurocognitive research that supports the view that language use and text 

comprehension is grounded in sensorimotor experience (Barsalou, 2008). Whereas a 

purely cognitive approach to language views comprehension as merely serving an 

archival function in the encoding, storage and retrieval of amodal, abstract and arbitrary 

(AAA) symbols, the embodied cognition theories posit that the primary function of 

language comprehension as preparation for situated action and the representational 

processes involved in comprehension as relying on “the brain's modal systems for 

perception, action, and affect” (Poldrack, Wagner, & Barsalou, 2008, p. 91) 

The embodied view of cognition posits that cognition, even higher-order 

cognition such as text comprehension, is grounded in the brain-body-environment 

relationship. “Cognition is embodied when it is deeply dependent upon features of the 

physical body of an agent, that is, when aspects of the agent's body beyond the brain play 

a significant causal or physically constitutive role in cognitive processing” (Wilson & 

Foglia, 2011). The brain itself is a complex system embedded in a body and in an 

environment that are also complex systems. Cognition emerges from the dynamic 

interplay of the constituents of these systems in which each constituent part affects and is 

affected by the others in varying degrees. Although some neural patterns are established 
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in the human brain as a consequence of evolution, the brain is malleable and constantly 

evolving in response to stimuli. These responses are stored as patterns of neural activity 

in our brains. These stored patterns of neural activity are the basic constituents of the 

knowledge we possess about ourselves and our world. Embodied cognition theorists, 

such as Anderson (2003), posit that sensations from both our external and internal 

environments provide the foundation for thinking, reasoning and other higher-order 

cognitive processes, such as language use and comprehension: 

[M]ost real-world thinking occurs in very particular (and often very 

complex) environments, is employed for very practical ends, and exploits 

the possibility of interaction with and manipulation of external props. It 

thereby foregrounds the fact that cognition is a highly embodied or 

situated activity—emphasis intentionally on all three—and suggests that 

thinking beings ought therefore be considered first and foremost as acting 

beings. (p. 91) 

 

Unless a reader has indexed the abstract symbols that constitute a text at some 

level to their physical referents in an embodied context of situated action, the text will 

remain a meaningless configuration of one-dimensional lines and shapes (Goldstone & 

Barsalou, 1998). Zwaan and Kaschak (2008) posit that language should be viewed as “a 

sequence of stimuli that orchestrate the retrieval of experiential traces of people, places, 

objects, events, and actions” (p. 268).  

Although the embodied cognition perspective on language and text 

comprehension is gaining proponents, the dominant paradigm that still guides much of 

the research is a classic cognitive approach in which the brain is perceived much like a 

computer in that it can process abstract information independent of the physical context 

in which it was encoded. Recent research in developmental psychology, linguistics and 

cognitive neuroscience, however, provides persuasive empirical support for the embodied 
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view of cognition in which the meanings derived from linguistic symbols are grounded in 

and influenced by our bodies and our bodily interactions with our environment. 

Proponents of embodied cognition theories assert that “knowledge retains its sensory-

motor origins” (Barsalou, 2000; Kan, Barsalou, Solomon, Minor, & Thompson-Schill, 

2003).  

Dreyfus (2005) presents a bridge between this epistemological divide. He posits 

an integration of classic cognitive theories with more phenomenological theories that 

view cognition as grounded in the experience of being an embodied agent in a world that 

is perceived through the senses. He posed this theoretical integration as a solution to the 

long-standing epistemological debates among philosophers and phenomenologists that 

was more recently energized by the problems AI researchers encountered in their 

attempts to create a machine that thinks like a human being.  

Humans are embodied agents acting in a world that is also acting upon them. 

They have certain anatomical and physiological attributes that afford a specific range of 

interactions with other objects and entities that also have certain attributes that afford a 

specific range of interactions. There is a constant feedback loop as these embodied 

entities interact in their environment and with each other whereby cognition is actively 

updated “on-the-spot.” But this updating does not operate on a brain that is “tabula rasa.” 

There are conceptual properties instantiated in the brain that originated in perceptual 

experience that initiated the very first firings of neurons in the brain. Through successive 

experiences of a brain in a body that is also a “being-in-the-world,” these experiences are 

eventually stripped down to their fundamental properties. The resulting conceptual 
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constructs are then meshed with currently perceived experience in a dynamical system 

that constitutes human cognition.  

The theoretical integration that Dreyfus poses can also inform an understanding of 

higher order cognitive processes such as text comprehension. When a reader has limited 

experiential information grounding the abstract information a text provides, deep 

comprehension of the text can be difficult or impossible. From an embodied cognition 

perspective, “the primary function of language is not to archive information, but is 

instead to prepare agents for situated action” (Barsalou, 1999, p. 61). Recent behavioral 

and cognitive neuroscience research into the neural processes underlying language 

comprehension suggests that examining comprehension in contexts of embodied and 

situated action will bring us closer to a more complete understanding of this complex 

phenomenon. Media technologies such as interactive 3D virtual environments provide 

such contexts. 

 

Organization of the Study 

 

Chapter 2 presents a review of the literature that includes an explication of the 

constructs of political knowledge, embodied cognition, and text comprehension. In 

addition, the chapter includes a list of hypotheses and a research question. Chapter 3 

provides a detailed explanation of the method used to test the hypotheses and to answer 

the research question. Chapter 4 presents a detailed review of the data analyses. Chapter 5 

includes a discussion of the results, limitations of the study and suggestions for future 

research.  
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CHAPTER 2 

 

REVIEW OF LITERATURE 

 

The first section of this review focuses on political knowledge and includes an 

overview of the debates regarding the nature and scope of the role of the “average” 

citizen in self-governance, a discussion of the controversies regarding the constituents of 

political knowledge and how it is measured, and an examination of heuristics as 

substitutes for political knowledge and of the variables affecting political knowledge and 

political knowledge gaps. The second section of this review gives a detailed explication 

of theories of embodied cognition and presents these theories as a framework for 

understanding how meaning is derived from the abstract symbols of language. The last 

section of this review will focus on variables that affect text comprehension with a focus 

on background knowledge and interest.  

 

Political Knowledge 

 

What citizens need to know about politics continues to be the subject of much 

debate. Critics have sometimes characterized the concern about what the average citizen 

knows about politics as unwarranted or as evidence of an elitist ideology. Such criticism, 

however, possibly masks a far more elitist ideology in which the average citizen is 

viewed as irrelevant to the actual process of governing or intellectually and/or morally 

incapable of acquiring and dispensing the type of political wisdom that would improve 

and inform legislative or deliberative processes. Those who adhere to such beliefs 
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proclaim that efforts to increase levels of political knowledge among the electorate and 

reduce political knowledge gaps are unnecessary, irrational, or even dangerous. 

Disagreements about what most citizens need to know about politics are grounded 

in the debate about what constitutes the ideal form of governance—a debate that focuses 

on the proper nature and scope of a citizen’s participation in politics and one that remains 

unresolved
5
. At the heart of the controversy are philosophical and empirical 

disagreements about who is fit to govern and who actually governs in a democracy—the 

elites or the masses. For example, some scholars claim that the elites—the few who hold 

positions of intellectual, religious, or corporate leadership in society—are the ones who 

can best comprehend the issues facing the polity and who should and do wield the 

strongest influence on government policy. Others contend that the many—the average 

citizens in a democracy—can fully understand the implications of policy decisions and 

should and do wield significant power over government policy through membership in 

various interest groups and through the ballot box.  

The controversy over who is fit to govern, with roots in the political philosophies 

of Plato and Aristotle, was energetically revived by the philosophers of the 

Enlightenment such as Jean Jacques Rousseau and Thomas Hobbes. The matter has 

continued to be debated by more modern day political philosophers and scientists, some 

of whom propose either descriptive or prescriptive elite theories of governance  

(e.g., Bachrach, 1962; Bryce, 1912; Dahl & Lindblom,1953; Lippmann, 1927; 

Schumpeter, 1943) or participatory theories of democracy (e.g., Burnheim, 1985; 

                                                 

 
5
 For a more detailed explication and critique of various theories of democracy see Sartori (1987) and 

Hollinger (1996). 
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Pateman, 1970). Because debates about the nature and scope of participation by average 

citizens remain unresolved, what constitutes necessary or sufficient political knowledge 

and how to measure it remain contested matters.
6
 

 

What Constitutes Political Knowledge and How it is Measured 

What constitutes adequate knowledge of any domain is difficult to accurately 

determine and assess, and most knowledge measures are suboptimal in this respect. 

Eveland and his colleagues (Eveland, Cortese, Park, & Dunwoody, 2004; Eveland, 

Marton, & Seo, 2004) posit that political knowledge is both factual and structural, 

comprising both specific political facts and their interrelationships. Both types of 

knowledge are likely necessary for an adequate understanding of political institutions, 

issues and processes. Scholars do not agree on what qualifies as an adequate 

understanding of politics, or even if such an understanding is necessary or sufficient for 

citizens to effectively perform the various political tasks they are likely to encounter 

(Delli Carpini, 2000; Delli Carpini & Keeter, 1996; Graber, 2004; Schudson, 1999).  

Delli Carpini and Keeter (1996) focus on the importance of factual political 

knowledge and define it as “the range of factual information about politics that is stored 

in long-term memory” (p. 10). Much of the research that indicates most average U.S. 

citizens possess low levels of political knowledge measures factual political knowledge 

and uses cued response or free recall items that require survey respondents to correctly 

                                                 

 
6
 Kuklinski and Quirk (2001) give an in-depth explication of the conceptual problems and “unarticulated 

differences in assumptions, definitions, and measures” that impact conclusions regarding political 

knowledge and citizen competence (p. 285).  
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identify certain political facts such as the rights guaranteed by the First Amendment or 

the names of the three branches of government. Most citizens have not fared well by 

these measures; however, they have performed somewhat better with other methods of 

measuring political knowledge.  

Other methods of assessing political knowledge, such as focus groups or in-depth 

interviews and measures associated with these methods (e.g., content analyses of 

transcripts) have been proposed as more valid indicators of political knowledge than the 

more quantitative methods such as those used in survey research (Graber, 2001). 

Research using focus groups and in-depth interviews indicates that citizens can engage in 

complex arguments about political issues and can make valid inferences without knowing 

many of the specific political facts related to the issues (Gamson, 1992; Graber, 2001). 

These methods of assessing levels of political knowledge are better at measuring 

structural knowledge such as inference-making; however, while the arguments and the 

inferences citizens make might be logically construed, they are only as sound as the facts 

upon which they are based. Research into the use of political heuristics, which are 

inferences (i.e., structural knowledge) based on a very limited range of political facts 

(i.e., factual knowledge), suggests that such inferences are not always adequate 

substitutes for more fact-based informed decision-making (Lau & Redlawsk, 2001).   

 

Heuristics as Substitutes for In-Depth Political Knowledge 

While the use of heuristics as an adequate substitute for high levels of factual 

political knowledge does find some support in the literature, research also suggests that 

reliance on heuristics in some situations and for certain voters actually decreases the 
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quality of political decisions (Bartels, 1996; Lau & Redlawsk, 2001). In an experiment 

designed to mimic the information environment during a U.S. presidential primary 

election, Lau and Redlawsk (2001) found that most voters use heuristics based on one or 

two facts about a candidate such as party affiliation (e.g., Democrat; Republican) and 

ideology (e.g., conservative, liberal) to make electoral decisions. Their findings suggest, 

however, that voters who possess less factual political knowledge use heuristics much 

less effectively than voters who possess a broader base of factual political knowledge:  

Ironically, heuristics are most valuable to those who might in fact need 

them least. Sophisticated voters, who understand the political 

environment, can use these shortcuts to their advantage. But even they can 

be misled when the political environment is not structured according to 

their prior expectations. (p. 967) 

 

For example, the meaning of the terms “Democrat” and “Republican” are 

not static and have changed in accordance with changes in the social and political 

culture (Dalton, 2000). As candidates within a certain party become more diverse 

in their social and political views, party affiliation becomes a less reliable 

heuristic guiding a voter’s electoral decisions. Voters who possess a large 

repertoire of civic knowledge and current political facts are likely to be attuned to 

changes in the fundamental political culture; therefore, they are likely to apply 

heuristics more effectively than those whose factual knowledge is more limited. 

Commenting on several decades of research into the political effects of low levels 

of political knowledge, Bartels (2008) posits that much of the research on political 

heuristics actually “undermines the notion that ‘information shortcuts’ or sheer 

aggregation [i.e., uninformed votes combined with informed votes] can 

compensate for voters’ shortcomings” (p. 47). Such research suggests that citizens 
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with low levels of factual political knowledge base their political decisions on a 

very limited range of political facts and are likely to make decisions that they 

would not have made had they possessed more factual knowledge.  

The emergence of an increasing number of independent voters that hold both 

liberal and conservative views about various social, economic and political issues and 

who are not affiliated with any party has also decreased the effectiveness of party 

affiliation as a political heuristic and has made electoral choices a more complex and 

individualistic endeavor. The increase in the numbers of voters not committed to a 

particular party, combined with less reliable political heuristics, has provided a new 

legitimacy and urgency for the classic democratic ideal of an informed citizenry.  

 

Determinants of Political Knowledge 

 

The debate about what citizens know and what they need to know does not negate 

the utility of understanding how political knowledge is acquired and why some people 

attend to text-based political information and others ignore or purposely avoid it. A 

significant body of literature examines the variables involved in the acquisition of 

political knowledge. Delli Carpini and Keeter (1996) conducted perhaps the most 

comprehensive and in-depth investigation to date of the variables affecting the 

acquisition of political knowledge using survey data from their own research and research 

conducted by other scholars. Their analysis of the variables that correlate with levels of 

factual political knowledge resulted in a path model that they claim is “quite powerful in 

accounting for differences in levels of political knowledge” (p. 181). Their findings 

support the view that the relationship among the variables affecting the acquisition of 
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political knowledge is complex and includes various demographic, structural and 

behavioral factors. Demographic variables include gender, race, age, and geographical 

region. Structural variables include formal education (presumably a source of civic 

knowledge), income and occupation. These variables are mostly indirect determinants of 

political knowledge that affect the more proximate determinants of political knowledge 

such as attention to the news media, political participation and interest in politics.  

Several studies have examined the relationship between attention to news media and 

political knowledge (e.g., Delli Carpini & Keeter, 1996; Elo & Rapeli, 2010; Eveland, Jr. 

& Scheufele, 2000; Prior, 2005).  

Research in reading comprehension suggests that individuals who are interested in 

a particular knowledge domain or topic are likely to seek out information related to the 

domain or topic. When encountering a text related to the domain or topic of interest, they 

are also likely to engage in cognitive behaviors necessary for deep comprehension of the 

text (Hidi & Harackiewicz, 2000). Although interest (both individual and situational) is a 

variable that research suggests affects text comprehension, few studies have examined the 

determinants of individual or situational interest in political information and how such 

interest might affect deep comprehension of a political text. As Strömbäck and Shehata 

(2010), note, the paucity of research into the antecedents of political interest is 

particularly puzzling within the political science and political communication literature: 

Being politically interested is one of the most important norms from a 

democratic perspective, as it is a crucial antecedent for, among other 

things, political knowledge and political participation. From such a 

perspective, it is surprising that only a limited amount of research has 

addressed the antecedents of political interest. (p. 575) 
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Investigating the antecedents of political interest is important because understanding how 

to stimulate interest in political information could result in narrowing political knowledge 

gaps.  

Some studies have investigated how political interest affects learning from the 

news (Fiske, Lau, & Smith, 1990; Hambrick, Meinz, Pink, Pettibone, & Oswald, 2010; 

Pettey, 1983; Strömbäck, Djerf-Pierre, & Shehata, 2013) and how differences in news 

media format affect learning (Eveland & Dunwoody, 2001, 2002; Eveland, Seo, & 

Marton, 2002; Tewksbury & Althaus, 2000). But few studies have investigated how news 

media format affects political interest (Guo & Moy, 1998) and no studies to date have 

examined how media format affects situational interest in and comprehension of text-

based political information from an embodied cognition perspective.  

 

Political Knowledge Gaps and Millennials 

Since the 1970s, levels of political knowledge among the youngest members of 

the U.S. electorate have been declining despite increases in the proportion of individuals 

attending college and despite events such as the terrorist attacks on the United States that 

occurred on September 11, 2001, which destroyed the World Trade Center in New York 

City, damaged the Pentagon and killed over 3,000 and injured more than 6,000 people 

(Galston, 2007). Although the 2008 Presidential election increased voter turnout among 

Millennials, it appears it did little to ameliorate the political knowledge age gap. Research 

conducted by The Pew Research Center (2010) after the election of Barack Obama, 

revealed that adults ages 18 to 29 had lower scores than any of the other age groups 

surveyed on all but two of the questions. Some scholars believe that this political 
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knowledge age gap may be generational and not ameliorated by the aging of the cohort 

(Delli Carpini & Keeter, 1996, 2000b). One reason suggested for this decline in levels of 

political knowledge among Millennials who entered high school in the 1980s through the 

1990s is that they did not receive adequate civic education during their years of formal 

schooling and thus do not have the background knowledge necessary for deep 

comprehension of much of the text-based political information they encounter in the 

media (Soule & McConnell, 2006).  

Civic knowledge serves as background knowledge that is necessary for a deep and 

global understanding of current political issues. A report published by the National 

Science Board indicates that civic knowledge is important because citizens “who are 

more familiar with the rules that govern civic institutions also tend to be more 

knowledgeable about political figures, parties, and the substance of public policy” than 

their less well-informed counterparts (National Science Center, 2008). Citizens with high 

levels of civic knowledge also tend to be more interested in politics and spend more time 

reading about politics in books, magazines and newspapers than those with lower levels 

of civic knowledge.  

As noted above, civic knowledge is most often measured through survey research 

that asks respondents to answer specific fact-based questions about their government’s 

history and institutions. A series of surveys commissioned by the Intercollegiate Studies 

Institute revealed that even those Americans with college degrees scored poorly on a 

political knowledge quiz that focused on questions about America’s founding principles, 

political history and institutions (2008). As a group, college graduates did only slightly 

better than those with only a high school diploma. Across all age groups, with the 
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exception of the Baby Boomers (born between 1946 and 1964), the average score on the 

test for those with a college degree was below 50%.  In the past, education was a 

significant predictor of political knowledge. While this relationship is still viable, it has 

become a less reliable indicator of the level of political knowledge for the present cohort 

of young voters.  Some scholars point to our educational institutions as neglecting their 

role as civic educators: “Despite consistent public support for the teaching of engaged 

citizenship, and states’ statutory acknowledgment of the importance of the civic mission 

of the schools, the amount of time devoted to the instruction of democratic citizenship 

has declined” (Soule & McConnell, 2006, p. 2).  

 

Section Summary 

The empirical and philosophical debates about what most citizens know or need 

to know about politics remain unresolved. Research has shown that most citizens make 

logical connections between political facts; however, recent investigations into the use of 

heuristics suggests that inferences based on a limited range of facts cannot always serve 

as substitutes for more fully informed decision-making and can often lead to political 

decisions by voters that do not serve their needs or align with their values or beliefs.   

Although education measured by years of formal schooling is a strong predictor 

of political knowledge, it has become less reliable as a predictor for more recent 

generations of young voters. Some scholars posit that the diminishment of the 

relationship between formal education and political knowledge is in part due to the 

failure of our educational institutions to provide sufficient information about fundamental 

aspects of political institutions and processes. The civics information that is provided in 
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schools and in the media is most often not in embodied contexts that trigger interest or 

enhance comprehension for young people. A recent report examining the state of civic 

education in the United States suggests that there is an urgent need to reinvigorate the 

civics curriculum and make civics information more interesting and comprehensible for 

young people. Several of these recommendations are hands-on and participatory, 

including a recommendation to include “simulations of democratic processes and 

procedures” in civics curricula (Gerson, McCurry, Francis, & Bridgeland, 2011, p. 7). 

Such recommendations imply that more embodied contexts for political information are 

needed to increase levels of civic knowledge and interest in young voters. Some scholars 

have proposed that the decline in the quality of civic education has produced a generation 

of voters with little interest in politics and with an inability to process text-based 

information about politics at a deep and global level.  

The following section presents an overview of embodied cognition theories of 

language and reading comprehension. These embodied theories and the empirical 

research supporting them provides the rationale for why presenting text-based civic 

information in an embodied format might stimulate interest in the information and 

facilitate text comprehension. 

 

Embodied Cognition and Text Comprehension 

The previous section focused on political knowledge and interest gaps between 

todays’ young voters and their cohorts of past generations. This section will discuss the 
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embodied cognition perspective on language and reading comprehension.
7
 First, an 

overview of the embodied cognitive perspective will be provided that includes a 

discussion of the differences between the embodied cognition and classic cognitive 

approaches to language comprehension. Next, a more detailed discussion will be 

provided on embodied cognition theories and how they explain the processes involved in 

comprehending language. Finally, a review of studies providing empirical support for 

embodied cognition theories will be provided and the role of background knowledge in 

reading and text comprehension will be discussed. 

 

Overview of Embodied Cognition Perspective 

How are humans able to think, to reason, and to acquire knowledge? The idea that 

the thinking mind exists as a consequence of the perceiving body has a long and diverse 

intellectual history rooted in the philosophical treatises of Aristotle and has inspired 

recent developments in cognitive theories aimed at increasing our understanding of 

cognitive processes. John Locke, the seventeenth century empiricist philosopher, 

“considered all knowledge to be ultimately derived from the basic sensory qualities of 

experience” (Christou & Bulthhoff, 2000, p. 266). Those who followed Locke in 

embracing an embodied view of cognition include the following: philosophers John 

Dewey, William James, Martin Heidegger, and Maurice Merleau-Ponty; psychologists 

                                                 

 
7
 Because research has shown that there is significant overlap in areas of brain activation involved in 

listening and reading comprehension, theories of language comprehension can logically be applied to both 

modalities. There are subtle differences, however, between the two modalities with areas closer to the 

auditory cortex activated during listening comprehension (Michael, Keller, Carpenter & Just, 2001). 
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James Gibson, Jean Piaget and Lev Vygotsky; and cognitive linguist George Lakoff and 

others.
8
  

Numerous definitions of the term “embodied” exist in the literature and there is 

no consensus on a definition that crosses disciplinary boundaries. Implicit in many of the 

definitions of the terms “embodied” and “embodiment,” however, is that embodiment 

consists of a body with certain physical attributes that is separate from, but that possesses 

the ability to interact with other bodies and systems within specific spatio-temporal 

contexts. 

Dautenhahn, Ogden and Quick (2002), offer a broad definition of embodiment 

that allows for quantitative measurement and can be applied to both machine-based 

systems (i.e., robots) and biological systems. Dautenhahn et al., define embodiment in 

relational terms: 

 [Embodiment] is that which establishes a basis for structural coupling by 

creating the potential for mutual perturbation between a system and its 

environment. Embodiment, in this sense, is not solely a feature of a system 

in an environment but is grounded in the relationship between the two. A 

system S is embodied in an environment E if perturbatory channels exist 

between the two. That is, S is embodied in E if for every time t at which 

both S and E exist, some subset of E’s possible states with respect to S 

have the capacity to perturb S’s state, and some subset of S’s possible 

states with respect to E have the capacity to perturb E’s state. [italics in 

original] (p.400) 

 

Increasing the channels of communication between a system or an organism and 

its environment increases the perturbatory bandwidth between them and increases the 

possibility of changes both within the system or organism itself and in the environment. 

                                                 

 
8
 For a more detailed discussion of the intellectual history of the embodied cognition perspective see 

Andersen (2003). 
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In a biological organism with a brain, such changes include changes in the patterns of 

neural activation involved in cognition.  

There is a general consensus among scholars that the term “cognition” refers to 

high-level processes in the brain that result in self-awareness, comprehension and 

knowledge acquisition and includes activation of  “‘higher-level’ brain functions that 

begin to organize and structure the raw sense data, which represents our ‘input’ about our 

surroundings” (Dalton & Holscher, 2006, p. 5). Proponents of embodied cognition posit 

such processes are not unique to humans, only that humans have unique physical 

characteristics and neural architecture that result in complex cognitive processes, such as 

those involved in language use. Humans possess brains with large frontal lobes that allow 

us to suppress to some degree the cognitive effects of currently experienced 

environmental stimuli (Barsalou, 2005). Although the neural architecture of the human 

brain is similar in other ways to that of other primates, it is more expansive and complex 

than that of any other known species. This complexity allows for the production of 

complex processes that contribute to a highly developed sense of self and a sophisticated 

use of abstract symbols.   

Embodied cognition theorists posit that “bodily states can cause cognitive states 

and be effects of them” (Barsalou, 2008, p. 618) and that “cognition is fundamentally 

bound to the real time bodily processes through which we act in a physical world (Smith, 

2005, p. 288). This central claim of embodied cognition that “all cognition eventually 

grounds out in embodiment” is not a recent theoretical development; however, 

technological innovations such as functional magnetic resonance imaging (fMRI) have 
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allowed researchers to see the working brain in action and have reinvigorated the 

theoretical arguments in favor of embodied cognition.  

Barsalou (2008) posits that studies in which “experimentally manipulated bodily 

states” had wide-ranging effects on behavior and cognition provide empirical support for 

the embodied cognition perspective “that facts of the body (e.g. morphology, perceptual 

processes) play a prominent role in cognition” (Glenberg, 2007, p. 361). For example, 

one experiment that reinvigorated interest in embodied cognition was conducted by 

Strack, Martin, and Stepper (1988) and was designed to test the compatibility effects of 

muscle action on subjective responses. Participants were asked to hold a pen in their 

mouths with either their lips (which required a frowning action) or with their teeth (which 

required a smiling action). Participants were then asked to respond to a series of cartoons. 

Those who held the pen with their teeth (smiling action) evaluated the cartoons as funnier 

than those who held the pen with their lips (frowning action).  Several experiments since 

Strack et al. (1988) suggest that bodily actions have effects on cognition (e.g., Barsalou, 

Niedenthal, Barbey, & Ruppert, 2003; Tucker & Ellis, 1998, 2001, 2004). Barsalou 

(2008) posits that “[i]f these bodily states are epiphenomenal, they should have no effect 

on the causal sequence of processes underlying behavioral performance, but again they 

do” (p. 632). 

 

Embodied Cognition and Language Comprehension 

The main difference between embodied cognition and classic information-

processing theories of cognition regarding language comprehension concerns the issue of 

representation—how our experiences with a world of sense-producing objects and 
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entities are represented in our consciousness. These representations are the basis for 

comprehension of the abstract symbols of language.   

Much of the research investigating language comprehension takes a classic 

cognitive approach to representation in which comprehension is viewed primarily as an 

archival process in which experience is transformed into abstract symbols that are stored 

in language-based systems in the brain and then retrieved as needed during a language 

comprehension task. According to the classic cognitive perspective, meaning is derived 

from a text through “the syntactic combination of abstract, amodal symbols that are 

arbitrarily related to what they signify” (Glenberg & Robertson, 2000, p. 379). The 

primary means of understanding words are previously stored words and language 

comprehension is primarily a function of rule-based operations on abstract, arbitrary, and 

amodal (AAA) symbols. Critics of classic cognitive theories maintain that the view in 

which the mind operates primarily as a symbol manipulator presents a problem of 

“symbol grounding.”   

Searle (1980) attempted to clarify the symbol grounding problem with his classic 

“Chinese room” thought experiment. A person unfamiliar with the Chinese language is 

isolated in a room and provided with Chinese characters and a rulebook with which to 

manipulate them. Those outside the room pose questions in Chinese that the person can 

answer in a superficial manner based on the abstract background knowledge the rules 

provide. But the person in the “Chinese” room can never fully comprehend the meaning 

of either the questions posed or the answers given because the rules and symbols are not 

grounded in experiential knowledge and have not been indexed to anything in the world 

that would imbue them with meaning for the person sequestered in the “Chinese” room.     
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Most amodal theories of cognition encounter the symbol grounding problem 

because they employ the “mind-as-a-computer” metaphor and view background 

knowledge as consisting of schemas comprised of abstract symbols stored in neural 

systems “functionally separated from the original neural systems (those involved in 

vision, olfaction, and audition, for example) that encoded them in the first place” rather 

than comprised of sensory information stored in the brain’s modality-specific systems 

(Niedenthal , 2007, p. 1003).  

Although critics of the classic cognitive approach acknowledge that amodal 

theories of cognition provide a useful framework for understanding cognitive processes 

involved in language comprehension, they also contend that such theories are mostly ad 

hoc explanations of how we comprehend language and note that there is no empirical 

evidence to suggest the existence of amodal systems in the neural architecture of the 

brain (Barsalou, 1999). On the other hand, critics of the embodied approach contend that 

embodied theories are merely reincarnations of previously discredited and naïve theories 

of cognition. Barsalou’s (1999, 2003) perceptual symbols systems (PSS) theory is a 

comprehensive and detailed theory of cognition that refutes this criticism and many other 

criticisms that prevented the widespread acceptance of previous theories of cognition that 

focused on the intimate relationship between experiences of “being in the world” and 

cognition.  Barsalou’s PSS theory will be discussed in more detail later in this chapter.  

 Glenberg (2007) shares an embodied cognition perspective on language 

comprehension with other scholars (Barsalou, 1999; Gallese & Lakoff, 2005; Zwaan, 

2003) who view the abstract symbols of language as functionally connected to sense 
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experience. Glenberg makes the following assertion regarding the embodied nature of 

language: 

Linguistic symbols are embodied to the extent that a) the meaning of the 

symbol ... depends on activity in systems also used for perception, action, 

and emotion, and b) reasoning about meaning, including combinatorial 

processes of sentence understanding, requires use of those systems.  

(p. 361)  

 

Gallese and Lakoff (2005) also argue for an embodied perspective on language 

comprehension in their explanation of conceptual processing in which “the sensory-motor 

system not only provides structure to conceptual content, but also characterises the 

semantic content of concepts in terms of the way that we function with our bodies in the 

world” (p. 456).  

Barsalou (1999) provides the most comprehensive and detailed explication of an 

embodied cognition theory that explains representation— a fundamental aspect of 

language comprehension—as grounded in our experience with a world of sense-

producing objects. His theory adequately refutes many of the valid criticisms of previous 

theories that viewed cognition at all levels as fundamentally grounded in “being in the 

world.” 

 

Barsalou’s Perceptual Symbol Systems (PSS) Theory 

Barsalou (1999) developed the Perceptual Symbol Systems (PSS) theory, which 

he characterizes as a theory of knowledge, based on empirical evidence that suggests 

“cognition is inherently perceptual, sharing systems with perception at both the cognitive 

and the neural levels” (p. 577). According to the PSS theory, our brains represent things 

in the world as patterns of the neural traces of our sensory experiences. These 
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experiences are encoded by and stored in the modality-specific neural systems in the 

brain. Barsalou (1999) describes the process of representation as follows: 

During perception of the external world, proprioceptive events, and 

introspective states, selective attention focuses attention on components of 

experience (e.g., shapes, colors, sounds, smells, movements, emotions). 

As a result, associative areas in the brain capture patterns of activation in 

sensory-motor systems and in systems that represent introspection (e.g., 

emotions, cognitive operations). Later, these associative areas partially 

reactivate these perceptual representations in the absence of perceptual 

input, thereby simulating the experience of what an external or internal 

event was like. (p. 46) 

 

Perceptual symbols are organized in simulators (i.e., experiential frames) that 

contain an enormous amount of multimodal information allowing for the production of an 

infinite array of configurations or simulations. When indexed to linguistic symbols, these 

simulations provide the basic conceptual framework needed for language comprehension. 

Deep comprehension of a language-based text requires the brain to generate complex 

cognitive simulations of the concepts that are represented by the words, sentences and 

phrases in the text. The more remote from a reader’s sensory-motor experiences
9
 the 

situation described in a text is, the less likely it will be that the reader will derive a 

meaningful interpretation of the text and the less likely it will be that the text will evoke a 

strong affective or emotional response. As Barsalou (1999) notes, perceptual symbols 

encode not only sensory information, but also proprioceptive and introspective 

information:  

[P]erceptual symbols are multimodal, originating in all modes of 

perceived experience, and they are distributed widely throughout the 

modality specific areas of the brain. It should now be clear that 

                                                 

 
9
 Experience includes the vicarious experience of observing interactions among objects. The “strong” view 

of embodied cognition includes the claim that observing another’s action, rather than performing an action 

oneself, results in subtle differences in brain activation and thus differences in cognition. 
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‘perceptual’ is not being used in its standard sense here. Rather than 

referring only to the sensory modalities, as it usually does, it refers much 

more widely to any aspect of perceived experience, including 

proprioception and introspection. (p. 586) 

 

The ability to encode and store our experiences and retrieve them is fundamental 

to our survival. Sharing and communicating our experiences and having access to the 

experiences of others are also beneficial to our survival. Although perceptual symbols 

and simulators are representations of our experiences, they are not a medium that allows 

for external communication. The ability to index these “configurations of multi-modal 

information” stored in our brains to linguistic symbols (Barsalou, 2005, p. 310) provides 

us with an external medium for communication and increases our capacity for learning 

from the experiences of others.  

 

Zwaan’s Theory of Embedded Comprehension 

Zwaan (2008) proposes a theory of language comprehension that is not only 

grounded in the body but also situated or “embedded” in an environment. He references 

Hebbs’ theory of learning
10

 as the basis of his explanation of how indexing occurs 

through embedded comprehension. Language comprehension is rooted in a context of 

situated action in which an individual is physically present with concrete referents of 

linguistic symbols. Zwann (2008) describes embedded comprehension as a process in 

which “language is used to refer to the immediate environmental context and reference is 

established via joint attention (e.g., eye gaze, pointing)” in which linguistic traces (the 

                                                 

 
10

Hebbs argued that we learn by association at the level of the individual nerve cell in the forebrain and 

hippocampus. When nerve cells in these areas of the brain fire at the same time, they make connections 

between them (Nelson & Webb, 2003).  
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way words sound or look) are linked to referential traces (the sensory-motor properties of 

objects) (p. 165). The result is that L-R (language-referent) associations are formed. 

Another way such associations are made is indirectly through “referential bootstrapping” 

or L-L (language-language) associations that are grounded in previously stored L-R 

associations. For example, if a reader never physically touched an aardvark, the tactile 

sensation of touching an aardvark could be described linguistically with an L-L 

association via an analogy. The level of comprehension of an analogy such as touching 

an aardvark is like touching a pig would be better for a reader who had physically 

experienced touching a pig than for a reader who never had such an experience. 

Analogies are useful tools for increasing comprehension of a text only when they tap into 

an individual’s embedded and embodied experiences. 

A somewhat controversial assumption made by scholars who embrace a strong 

(some would say radical) embodied cognition perspective is that in addition to 

differences in cognition due to direct versus indirect experiences, individuals who are 

differentially embodied will exhibit differences in cognition even when they interact 

directly with the same objects or entities in the environment. The strong embodiment 

perspective posits that individual differences in bodily structure and physiology will 

result in different patterns of neural activation because sensory signals sent to the brain 

will differ even when interacting with the same objects or entities in the environment. For 

example, two people may touch an aardvark but would perceive the experience in a 

slightly different manner if one person had thick, callused skin on her hands and one had 

smooth, soft skin.  
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Zwaan states that language can increase our understanding of things we have 

never directly experienced or experienced differently because it allows us “to use L–L 

combinations to create R–R combinations via the already stored L–R associations” 

 (p. 172). Our comprehension of R-R combinations, however, will be different depending 

on whether they are grounded in embedded comprehension or referential bootstrapping. 

Zwaan (2008) suggests that the more the elements of a linguistically described situation 

are held in our repository of experiential (as opposed to declarative) knowledge, the 

easier the situation is to comprehend. Although L-L bootstrapping can greatly increase 

our understanding of things we have never experienced or our understanding of what 

other individuals have experienced, there will always be some differences in 

comprehension. For example, the experience of riding a bike is difficult to fully describe 

linguistically; therefore, comprehension of a text that referred to the experience of riding 

a bike would be difficult if the reader had never had the experience of physically riding a 

bike. Also, an individual with knee problems would experience riding a bike differently 

from an individual whose joints were not impaired.  

Although abstract concepts like “democracy” or “justice” unlike “bikes” and 

“aardvarks” do not have concrete physical referents and are not directly indexed to our 

bodily interactions with our environment, they derive meaning from our experiences and 

are grounded in our bodily interactions through metaphors (Lakoff & Johnson, 1980; 

1999; Johnson & Lakoff, 2002).  For example, the concept of “justice” has a positive 

connotation for people who have formed associations of the word “justice” with the 

image of Lady Justice who is blindfolded and holding a scale that is balanced. Feeling 

balanced is a bodily sensation that we experience as positive, so the concept of justice, 
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when associated with the concept of balance, would have a positive connotation. For 

individuals who primarily experience “justice,” as bodily punishment or torture, however, 

the feelings evoked by the concept of justice would likely have a vastly different meaning 

that would share no association with the sensory properties of bodily equilibrium.  

More cognitive energy is required to comprehend texts at a literal level when the 

text refers to objects and activities we have never experienced firsthand or when they 

contain many abstract concepts because we must generate multiple simulations of various 

objects and activities until a simulation is generated that is meaningful to us. Generating 

multiple simulations to make sense of a text at the literal level leaves less cognitive 

energy or processing capacity for elaboration of the text.  

 

Empirical Evidence Supporting Embodied Cognition Theories 

Proponents of embodied cognition theories point to research in cognitive 

neuroscience and cognitive linguistics as support for an embodied view of cognition and 

language comprehension. Because the primary focus of the present investigation is on 

reading comprehension rather than listening comprehension, the empirical studies 

reviewed in this section focus mostly on comprehension of language that is written and 

not spoken.  

Hauk, Johnsrude and Pulvermuller (2004) used functional magnetic resonance 

imaging (fMRI) to show that areas of the brain proximate to or overlapping areas 

activated during specific bodily movements were also activated in individuals who read 

action words that merely described those specific movements. For example, brain areas 

proximate to or overlapping brain areas responsible for tongue movements were activated 
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when participants read the word “lick.” In a related study, Pulvermuller, Hauk, Nikulin, 

and Ilmoniemi (2005) found that magnetic stimulation of motor areas of the brain 

associated with arm or leg movements actually facilitated comprehension of words 

semantically linked to such movements. When motor areas of the brain associated with 

arm movements were stimulated, participants identified words such as fold, grasp, and 

beat more quickly than leg-related words such as hike, kick or step. Such studies provide 

persuasive evidence for an embodied view of conceptual processing in which sensory and 

motor systems are intimately connected to language comprehension. 

In a study investigating language comprehension using more conventional 

comprehension measures such as cued recall, researchers found that individuals who 

were better at comprehending a story presented in pictures also were better at 

comprehending corresponding written and spoken stories, and those who had difficulty 

comprehending the picture stories also had difficulty comprehending the written and 

spoken versions (Gernsbacher, Varner, & Faust, 1990). In agreement with the embodied 

cognition perspective, the authors concluded that there is an extralinguistic component to 

language comprehension. Barsalou (1999, 2003) proposes that these extralinguistic 

components are the physical traces of sensory experience stored in the neural pathways of 

the brain that are the result of an individual’s embodied interactions with physical objects 

and entities. Several studies
11

 support Barsalou’s assertion that embodied experiences 

influence language comprehension (e.g., Glenberg & Kaschak, 2002; Glenberg & 

Roberston, 2000; Iverson & Thelen, 1999; Johnson, 1987; Kaschak & Glenberg, 2000; 

                                                 

 
11

 For a comprehensive review of the cognitive psychology and cognitive neuroscience studies supporting 

embodied cognition see Martin (2001), Barsalou (2008b), and Hegarty (2004). 
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Lakoff & Johnson, 1999; Pecher, Zeelenberg, & Barsalou, 2003; Stanfield & Zwaan, 

2001; Yaxley & Zwaan, 2007; Zwaan & Taylor, 2006).  

Research conducted to test Glenberg and Robertson’s (2000) “indexical 

hypothesis” provides empirical evidence that supports Barsalou’s PSS theory. The 

indexical hypothesis states that “meaning arises from the mesh of affordances guided by 

intrinsic biological and physical constraints and the scene or goal specified by the 

construction;” therefore, “[t]he lack of proper affordances for the action described by a 

sentence will produce comprehension difficulties” (Kaschak & Glenberg, 2000, p. 519). 

Affordances are defined as possible interactions “based on the relation between objects 

and bodily abilities” (Glenberg & Roberston, 2000, p. 383). 

 Using multiple sets of paired sentences that were similar in word-word co-

occurrence but that differed in the sensibility of the affordances presented, Glenberg and 

Roberston (2000) found that individuals processed the sentences with sensible 

affordances faster than sentences in which the affordances between objects could not be 

sensibly meshed (i.e., combined). For example, in the following set of sentences, the first 

sentence was processed faster than the second sentence: 

(1a) After wading barefoot in the lake, Erik used his shirt to dry his feet. 

(1b) After wading barefoot in the lake, Erik used his glasses to dry his 

feet. 

 

Glenberg and Roberston (2000) conclude that their findings provide support for 

their indexical hypotheses and for embodied cognition theories such as Barsalou’s PSS 

theory. In addition, their findings provide support for their previous study that suggested 

experiential background knowledge is “crucial for language comprehension” (Glenberg 

& Robertson, 1999, p.1).  These theoretical developments and empirical findings find 
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their intellectual roots in the work of the “experientialist” philosophers, epistemologists, 

and learning theorists such as John Dewey (1938), Jean Piaget (1952), and Lev Vygotsky 

(1962). 

Experiential background knowledge does not need to be completely isomorphic to 

a situation described in a text in order for an individual to generate a meaningful 

interpretation of the text. Glenberg and Robertson (2000) suggest that syntactic form and 

word co-occurrence
12

 can constrain meaning but cannot confer meaning onto the abstract 

symbols of language. As previously noted, Barsalou (1999) posits that we encode 

experience in the form of perceptual symbols (i.e., previously stored patterns of neural 

activation). These perceptual symbols can be combined in an infinite array of cognitive 

simulations; therefore, we can meaningfully interpret language that describes possible 

future or distant situations and fictitious entities and events.  

The indexing process also includes an affective dimension
13

 in which bodily 

states can affect the meaning of linguistic symbols. For example, the word “happy” is 

generally indexed to a certain configuration of facial muscles (i.e., smiles) and the bodily 

sensations we experience during certain enjoyable experiences that produce this 

configuration and provide a specific interpretation of the word “happy.”  

Proponents of embodied cognition argue that language comprehension should not 

be viewed as the manipulation of abstract, amodal symbols but instead as “offline 

embodiment.” During offline embodiment we generate cognitive simulations of our 

                                                 

 
12

 Syntax and word co-occurrence are often used in classic cognitive theories of language comprehension to 

explain how meaning is derived from combinations of words in sentences and paragraphs. 
13

 Indexing also has a social dimension in which symbols used to refer to things are socially agreed upon 

thus comprising a language held in common. 
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“online embodiment” through activation of the neural patterns constituted through our 

sensory, motor and emotional responses to stimuli. Niedenthal, Barsalou, Winkielman, 

Gruber, and Ric (2005) provide the following explanation of offline and online 

embodiment:  

[O]nline embodiment…occurs in the presence of real external stimuli and 

offline embodiment…occurs during the use of symbols that refer to real 

stimuli not actually present. For example, imitation of another person’s 

happy facial expression is an example of online embodiment. On the other 

hand, understanding the word “happiness” or recalling a happy experience 

by recruiting modality-specific systems is an example of offline 

embodiment (p. 188). 

 

Online embodiment is important to consider when determining how to make text-based 

information interesting because biophysical responses to environmental stimuli provide 

the affective content for linguistic cues that can affect subjective dispositions toward 

information.  

 

Text Comprehension and Background Knowledge 

Carrell (1983) references the work of various schemata-theorists and philosophers 

such as Immanuel Kant in her examination of differences in comprehension of the 

English language between individuals for who English is either a first or second 

language. Carrell (1983) articulates what these theorists viewed as essential to 

comprehension, but is often overlooked: “[W]e comprehend something only when we can 

relate it to something we already know” (p. 82). She posits that background knowledge is 

the cognitive frame that guides the process of text comprehension.  

Although background knowledge affects language comprehension in both its 

spoken and written forms, much of the research on the role of background knowledge 
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focuses on its effects on the comprehension of language that is written and read from 

some type of text (e.g., a book, a newspaper or magazine article, transcripts of court 

proceedings). Research examining the comprehension of texts has shown that certain 

factors involving the reader, the text, and the context in which reading occurs interact to 

form a frame of understanding that affects text comprehension (Anthony, Pearson, & 

Raphael, 1989). The background knowledge and the motivation the reader brings to the 

text are perhaps the most important factors in this frame. Background or “[p]rior 

knowledge can help readers integrate concepts in the text, understand causal connections, 

and generate inferences about causal antecedents” (Clement & Yanowitz, 2003, p. 196). 

Such connections and inferences are necessary for a global or deep understanding of a 

text. Studies investigating the effects of background knowledge on text comprehension 

illustrate that background information can be provided by annotations in the margins of a 

text (Jacobs, Dufon, & Hong (1994); through hyperlinks within a digital text  

(Erҁetin, 2010); or through pre-reading activities such as reading a supporting text 

(Langer, 1984); or engaging in interactive and stimulating tasks related to the text content 

(Guthrie, Wigfield, Humenick, Perencevich, Taboada, & Barbosa, 2006).  

Most reading comprehension theorists agree that deep comprehension of a text 

results from cognition that is explanation-based. For example, events described in a text 

must be causally-linked through associations to the reader’s background knowledge 

allowing assumptions or predictive inferences to be made about events not explicitly 

stated in the text. (Lomicka, 1998; Trabasso & Magliano, 1996). Such explanations rely 

on the reader’s ability to elaborate on the information in a text by making meaningful 

connections between the information in the text and knowledge he or she already 
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possesses. At a very basic level of understanding, however, meaningful connections must 

be made between the abstract symbols in the text and sensory experience. 

The classic cognitive approach to language comprehension views background 

knowledge primarily as archival knowledge composed of abstract symbols (i.e., letters, 

words). The embodied cognition perspective on background knowledge posits that the 

abstract symbols of language act merely as cues that activate patterns of neuronal activity 

encoded during experiences in which an individual physically interacts with the world of 

concrete objects and entities. Embodied cognition theory locates difficulties in deep 

comprehension as primarily an inability to connect experiential knowledge the reader 

possesses with their linguistic referents and in meshing the affordances of those referents. 

Such difficulties can often be ameliorated by using analogies that link experiential 

background knowledge the reader already possesses to abstract concepts in the text.  

 

Text Comprehension through Analogical Scaffolding  

As noted previously, metaphors and analogies ground abstract concepts in bodily 

experience and can serve as scaffolds for a meaningful interpretation of a text by situating 

unfamiliar abstractions contained in the text within an experiential frame of reference 

(Hayes & Teirney, 1982). Research in text comprehension has shown that difficulties in 

comprehending a text about a situation or a domain of knowledge unfamiliar to the reader 

can often be ameliorated by including analogies in the text that ground the concept in a 

reader’s experiential knowledge (Bean, Searles, Singer, & Cowen, 1990). Research 

examining the effects of using different types of analogies suggests that analogies that 

include images are better at increasing comprehension than text-only analogies. For 
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example, Bean, et al. (2001) investigated the effectiveness of analogies in increasing text 

comprehension using study guides that contained only text-only analogies and study 

guides that also included image-based analogies. Their findings suggest that the study 

guides that included the image-based analogies increased comprehension of texts that 

contained information on topics that were unfamiliar to the reader more than did the 

guides that used text-only analogies. 

Clement and Yanowitz (2003) provide an explanation of why analogies aid text 

comprehension. They posit that understanding “causal relations and attributes related to a 

causal structure are often key components” of conceptual knowledge; however they also 

found that making causal relationships apparent is not the only benefit of providing 

analogies to aid comprehension of abstract information:  

[T]he value of the analogy may derive not only from presenting the 

relational structure, but from modeling entities and relations with terms 

that are specific rather than abstract and lacking in definite reference. This 

specific embodiment may increase understanding of interrelationships and 

the role of each element in the larger structure. (p. 217)  

 

While comprehension can be enhanced by using words or images as analogical 

cues that activate previously stored experiential knowledge, virtual environments can 

provide more embodied referents for unfamiliar and abstract concepts in a text than 

language-based analogies. As Biocca (1997) notes, “[w]hat we know about the world is 

embodied, it is constructed from patterns of energy detected by the body... In a way 

virtual environments are objectified metaphors and analogies delivered as sensory 

patterns instantiating ‘image schemata’” (p. 13). 

The definition of embodiment (see section on Embodied Cognition) provided by 

Dautenhahn, Ogden and Quick (2002) suggests that technologies such as 3D simulations 
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and virtual environments provide more embodied contexts for information than text 

because they have greater “perturbatory bandwidth,” that is, they provide more sensory 

modalities through which information can be exchanged between the individual and the 

environment thus increasing the possibility of changes in both the individual and the 

environment. As perturbatory bandwidth increases, the likelihood of changes in both the 

individual and the environment also increases. Such changes include changes in cognitive 

processes, physiological states and behavior.  

In a study designed to assess how certain technologies help students learn 

complex scientific information, Dede, Salzman, Loftin, and Sprague (1999) found that 

using a virtual environment in the form of a 3D computer simulation improved students’ 

understanding of abstract scientific concepts and increased their interest in science. The 

authors suggest their findings reveal that “various aspects of multisensory 

immersion…can provide learners with experiential metaphors and analogies that aid in 

understanding complex phenomena remote from their everyday experience” and that by 

“becoming part of phenomena, learners gain direct experiential intuitions” that enhance 

comprehension (p. 26). 

Background knowledge, whether provided through pre-reading activities, 

annotations or text-based or experiential analogies, is essential for deep comprehension of 

a text; however, it is not sufficient. In addition to possessing adequate background 

knowledge, the reader must be motivated to elaborate on the information, that is, to make 

the effort to connect the new information in the text to knowledge she already possesses. 

Although there are many motives that might encourage individuals to acquire knowledge 

about a particular topic or domain, interest in the topic or domain is considered by many 
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scholars to be the most important motive when deep comprehension is the goal (Schraw 

& Lehman, 2001). 

 

Motives that Support Deep Comprehension of a Text 

In today’s media environment in which political information is often provided in 

60-second sound bites and negative advertisements, and where a proliferation of media 

choices makes it less likely a young voter will encounter more substantial sources of 

political information incidentally, the motivation to seek out text-based political 

information and to comprehend it at a deep level is especially important. As Ryan and 

Deci (2000) note, “[t]o be motivated is to be moved to do something” (p. 54; italics in 

original).  

While there are likely to be various motives that positively affect text 

comprehension, research suggests that interest in the text topic is the motive that most 

often predicts deep comprehension of the information the text provides. As Unsworth and 

McMillan (2013) indicate: 

a large body of research has consistently demonstrated that interest in the 

text that one is reading has a strong impact on what is read as well as 

overall comprehension scores…Thus, the more interested one is in the 

topic of a particular text, the more likely one is to read the text deeply 

leading to overall better comprehension scores. (p. 833) 

 

As with many psychological concepts, however, interest is a 

difficult one to unpack and there are disagreements among researchers as to 

how it should be conceptualized and measured. 
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Section Summary 

Theories of embodied cognition emphasize how our bodies and our embodied 

experiences influence how we think and how we comprehend the abstract symbols of 

language. Proponents of the embodied perspective on cognition view cognition as 

grounded in our bodily interactions with objects and entities in our environment and 

adhere to the premise that cognition is tightly coupled with bodily structure and 

processes.  

According to the embodied cognition perspective on text comprehension, 

“meaning arises from creating or simulating the action situation described by sentences. 

These simulations are determined by the properties of the objects referred to, that is, the 

affordances of the objects, not the properties of the words” (Glenberg, Jaworski, Rishcal, 

& Levin, 2007, p. 231-232). Barsalou’s perceptual symbols systems (PSS) theory offers a 

comprehensive and detailed explanation of language comprehension from an embodied 

cognition perspective that solves the symbol-grounding problem and improves on 

previous theories of embodied cognition that were criticized for lacking 

comprehensiveness and coherence. According to PSS theory, in comprehending 

language, we generate cognitive simulations of linguistically described objects, entities 

and situations. These simulations are comprised of perceptual symbols extracted from 

embodied interactions with sense-producing objects and encoded in the same neural 

systems that were activated during the extraction process. Perceptual symbols are not 

holistic images but patterns of neural activation encoded in the brain during perception of 

stimuli. They are components of sensorimotor, introspective and proprioceptive 
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experiences that can be combined in an infinite number of simulations giving us the 

ability to comprehend on some level things we have never experienced first-hand.   

Our unique embodiment and interactions with objects and entities in our 

environment determine the meaning we derive from a particular text. Research suggests 

that when a text contains information about objects and entities far removed from the 

everyday experiences of the reader, it is difficult to generate a cognitive simulation of the 

text. Analogies can provide a bridge from our experiential background knowledge that 

must be activated for deep comprehension of a text to unfamiliar information in a text.  

Research examining the use of multi-modal media, such as interactive 3D 

simulations in science instruction, suggests such technologies can act as experiential 

analogies that can aid conceptual understanding and comprehension of complex and/or 

unfamiliar concepts. Such media can utilize a more direct type of indexing of concepts to 

their physical referents than text-only media. A reader who possesses background 

knowledge related to a text that is grounded in an experiential context would need to 

expend less effort in ascertaining the literal meaning of the text and would be more likely 

to have the cognitive energy (i.e., working memory) available necessary to derive implied 

meaning through elaboration of the text. 

Although background knowledge related to a text is necessary for a deep and 

global understanding of the text, it is not sufficient. The motivation to expend the 

cognitive energy to process a text at a deep and global level is also required. The next 

section will address interest as a variable that motivates text comprehension. 
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The Psychophysiological Concept of Interest 

The interest literature is vast and spans various disciplines, sub-disciplines and 

applied sciences such as political science, cognitive psychology, cognitive neuroscience, 

cognitive linguistics, educational psychology, reading psychology, media studies, 

advertising, public health and agriculture, to name a few. Across and even within the 

various literatures, interest has been conceptualized as an emotion, an attitude, or merely 

an energized, aroused state that motivates behavior. Izard (2007) posits that interest is a 

basic emotion and defines basic emotions as natural phenomena that have “unique 

capacities to regulate and motivate cognition and action” (p. 261). 

Despite some differences in defining interest, empirical research supports the 

view that being interested in something involves an aroused physiological state that 

affects cognition in a positive manner. Most scholars also agree that “the experience of 

interest is fundamental to intrinsically motivated learning” (Silvia, 2001, p. 242). Some 

have even elevated interest to a preferred status among the emotions dubbing it the 

“cornerstone of human development” (Silvia, 2001, p. 270). Defining interest as an 

emotion, however, begs the question “What is an emotion?”  

The 19
th

 century psychologist and philosopher William James (1890) was one of 

the first to develop a theory of emotion. He describes the process of emotional experience 

as one in which the cortex first becomes excited by sensations from the body and 

transforms “an object-simply-apprehended into an object-emotionally-felt” (as qtd. in 

Pribram, 2003, p. 117). In a review of James’ theory of emotions, Cacioppo, Berntson, 

Larsen, Poehlmann, and Ito (2000), write that James viewed emotions as “consequences 

rather than antecedents of peripheral physiological changes brought about by some 
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stimulus” (p. 174 ). Cacioppo et al. (2000) build on the principles of James’ 

physiologically-oriented theory; however, they posit that subjective emotional experience 

requires some mechanism whereby physiological changes are attributed by higher-order 

cognitive processes to some object, activity or entity.  

Silvan Tomkins (1981), whose work provides the foundation for recent 

developments in emotion theory, also views emotion as having a biological basis in 

which bodily responses to the environment are a fundamental component of emotional 

experience. Tomkins proposed that all emotional experiences are grounded in what he 

characterized as the basic affects,
14

  each having correlations to the differentiated actions 

of the muscles, the skin and the autonomic nervous system in response to specific stimuli. 

Other emotion theorists, such as Berlyne (1960) and LeDoux (1996) also view emotions 

as primarily a consequence of bodily responses to stimuli that inform subjective 

perceptions of experience.  

Some theorists propose that "[a]t the neurophysiological level, a fundamental 

emotion is defined as a particular, innately programmed pattern of electrical activity in 

the nervous system," although it has been difficult to empirically establish such a 

relationship (Izard & Buechler, 1980, pp. 167, 172-173). While the claim that distinct 

patterns of autonomic activity correlate to discrete emotions cannot yet be fully supported 

by the few studies exploring this claim, a more robust body of evidence does support the 

broader view that “physiological changes in bodily state directly influence emotional 

expression and cognitive functions such as decision-making and memory” (Critchley, 

                                                 

 
14

 Tomkins identified the following basic affects that he proposed were the basis for all emotional 

experience and paired them in accordance with their level of intensity: interest-excitement, enjoyment-joy, 

surprise-startle, distress-anguish, anger-rage, and fear-terror. 
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Mathias, Dolan, 2001, p. 207). A review of recent neuroscience research on emotions 

suggests  

the role of the body in our affective experience cannot be dismissed as 

merely random or accidental. The correlation between certain emotions 

and certain patterns of bodily agitation is too strong to be merely 

coincidental, and in some cases a specific bodily response may be 

necessary in order for the emotion to exist at all. (Furtak, 2010, p. 55)  

 

Understanding how emotions affect other cognitive processes such as text 

comprehension requires that both the cognitive and physiological elements of emotional 

experience be considered. As Furtak (2010) notes, “the cognitive and the bodily are 

bound together as two aspects of a single, unified experience” (p. 58).  Research aimed at 

understanding emotional experience has consequentially supported the view that 

cognition is indeed embodied and that to truly understand what is going on in the mind 

we must examine what is going on in the body. In an attempt to better understand what 

emotions are and how they affect us, emotion theorists are beginning to fuse principles of 

traditional cognitive theories of emotion with theories that take a more embodied 

approach. 

 

Bridging the Theoretical Gap between Emotion Theories 

In an attempt to bridge the divide between emotion theories that focus either on 

the cognitive or physiological determinants of emotion, Russell (2003) developed a 

conceptual framework for understanding emotional experiences using principles of both 

cognitively- and physiologically-oriented theories of emotion. His framework combines 

principles of both types of theories and explains emotions as experienced through 
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attribution of perceived changes in physiological state to some object that results in the 

“psychological construction” of an emotion (p. 149).  

Russell (2003) proposes that emotional experience “consists of the continuous 

fluctuations in core affect
15

, in pervasive perception of affective qualities, and in the 

frequent attribution of core affect to a single Object, all interacting with perceptual, 

cognitive, and behavior processes” (p. 152). He defines core affect as a 

“neurophysiological state that is consciously accessible as a simple, nonreflective feeling 

that is an integral blend of hedonic (pleasure–displeasure) and arousal (sleepy–activated) 

values” (Russell, 2003, p. 147). An individual experiencing a change in core affect seeks 

to attribute the change to some object or event
16

; therefore, “[o]bjects, events, and places 

(real, imagined, remembered, or anticipated) enter consciousness affectively interpreted” 

(p. 149). Russell’s framework of the psychological construction of emotion aligns with 

Hidi and Renninger’s (2006) model of interest development.  

` 

A Model of Interest Development 

Hidi and Renniger (2006) propose a model of interest that addresses both the 

embodied and cognitive perspectives on emotion. They connect these two perspectives by 

making the distinction between situational interest and individual interests. While 

situational interest is an “on-line” feeling state evoked primarily by changes in 

physiological states due to environmental triggers, individual interest (or interests) is the 

term used to describe an “off-line” state indicative of “a relatively enduring 

                                                 

 
15

 The physiological component of emotional experience is often referred to as “core affect.”  
16

 It should be noted that moods are sometimes characterized as emotional experience; however, no 

attribution to a specific object or event is necessary to experience a mood. 
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predisposition to attend to certain objects and events and to engage in certain activities” 

(Ainley et al., 2002, p. 545). Studies suggest that repeated instances of situational interest 

experienced while interacting with objects and activities are how enduring 

predispositions (i.e., individual interests) develop (Hidi & Renninger, 2006; Shen & 

Chen, 2006).  

 Hidi and Renninger (2006) propose a four-phase model of individual interest 

development in which the first two phases involve situational interest that is “triggered” 

(triggered-SI) by an environmental stimulus. Triggered-SI is comprised of a core 

affective reaction to an environmental stimulus that evokes an automatic orienting 

response. Lang, Zhou, Schwartz, Bolls and Potter (2000) define the orienting response as 

an involuntary physiological and behavioral response that directs our 

attention toward new or relevant information in the environment. The 

orienting response is made up of a set of physiological and behavioral 

responses which include: turning sensory receptors (eyes, ears, nose) 

toward the stimulus, lowered heart rate, decreased blood flow to the 

muscles, alpha wave suppression in the electroencephalogram (EEG), 

increased skin temperature, increased electrical conductivity of the skin, 

and increased blood flow to the brain. (p. 96) 

 

Once interest has been triggered, interest is maintained (maintained-SI) by 

attributing core affect to an object or entity whereby it becomes meaningful, valued 

and/or rewarding. Maintained-SI may or may not lead to the third phase of interest 

development—an emerging individual interest. An individual interest is likely to emerge 

after repeated instances of experiencing situational interest while interacting with the 

same or similar objects or entities. During the phase in which an individual interest is 

emerging, an individual is more likely to choose to reengage with a previous activity 

during which they experienced triggered-SI and maintained-SI. 

http://www.entrepreneur.com/tradejournals/article/72739244.html
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An emerging interest may or may not result in the final phase of individual 

interest development—the predisposition to consistently, and over a long period of time, 

engage with the same or similar stimuli. The development of an individual interest 

“depends on the extent to which value, positive affect, and knowledge are experienced” 

during interactions with our environment (Hulleman, Godes, Hendricks & Harackiewicz, 

2010, p. 882). 

Using Hidi and Renninger’s (2006) model of individual interest development as a 

framework, Linnenbrink, et al. (2010) developed measures of triggered-SI and 

maintained-SI from factor analyses of a 17-item self-report questionnaire. Their findings 

suggest that maintained-SI is comprised of two sub-factors—a feeling-related factor and 

a value-related factor. The feeling-related factor reflects the perception that the stimulus 

(e.g., math problem) was exciting or engaging. This factor aligns with the core affect 

component of Russell’s (2003) emotion construction framework. Another sub-factor of 

maintained-SI was value-related in which value is attributed to a stimulus (e.g., solving a 

math problem is important) which aligns with Russell’s attribution component of 

emotional experience. Linnenbrink-Garcia et al. (2010) found that the feeling-related 

factor was more highly correlated with the emergence and development of individual 

interest in a knowledge domain than the value-related factor. Negative or positive 

feeling-related, affective or emotional experiences can evoke triggered-SI; however, 

positive experiences are more likely to result in maintained-SI necessary for the 

development of an individual interest.  
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Situational Interest in a Text 

As discussed in the section on embodied cognition and text comprehension, 

research suggests that providing background information for a text in an experiential 

context can increase comprehension of the text by providing concrete representations of 

concepts in the text that are unfamiliar to the reader. Research also suggests that 

“physically interacting with a concrete object or event” not only increases comprehension 

of unfamiliar concepts in a text but also often evokes high levels of situational interest in 

topics and texts related to these interactions (Guthrie et al., 2006, p. 234; Hidi & 

Harackiewicz, 2000). For example, Guthrie et al. (2006) found that students who engaged 

in more hands-on observations and experiments related to a specific science topic 

reported higher levels of motivation to read books about the topic than students who 

engaged in fewer such activities. They attributed the students’ motivation to read about 

the topics to situational interest in the topics evoked by stimulating activities such as the 

dissection of owl pellets and the collection and testing of pond water that related to the 

topic of species survival. Although not explicitly stated in the study’s findings, it is 

obvious from descriptions of the activities that they were “collative-rich,” that is, they 

included many novel, complex and incongruous stimuli. Other research also supports the 

assumption that collative-rich contexts evoke situational interest in tasks for which 

individuals have low levels of individual interest (Durik & Harackiewicz, 2007).   

Situational interest in a topic not only motivates the selection of what texts to 

read, but also motivates readers to expend cognitive energy on behaviors that enhance 

deep comprehension of a text, such as elaboration, focused attention and persistence in 

reading (e.g., Guthrie & Wigfield, 2000; Hidi, 2001; Schiefele & Krapp, 1996). As noted 
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previously, elaboration is the term most often used in the text comprehension literature to 

refer to the process in which complex inferences are made between information the text 

provides and knowledge the reader already possesses. A reader who feels interested in a 

text is more likely to elaborate on a text and to focus on “gaining meaning, building 

knowledge, and understanding deeply,” rather than on the superficial recall of 

information (Guthrie et al., 2006, p. 233).  

Because generation of complex inferences requires more cognitive energy than 

the generation of simple inferences (Schiefele, 2009), motivation is an important factor to 

consider. For example, both simple and complex inferences can be generated from 

connecting information in the following sentences:  

The House and Senate passed separate budget resolutions but cannot agree 

on a final budget resolution. A government shutdown is imminent.  

 

Without expending much cognitive energy, a literate individual proficient in the English 

language could make the following simple, text-based inference: 

Simple Inference:  

 

If the House and Senate do not agree on a final budget resolution, then the 

government will experience a shutdown.  

 

More complex inferences would require both a higher level of civic background 

knowledge and a greater level of cognitive effort. Following are examples of several 

causal and predictive inferences
17

 that could be drawn from these same two sentences if 

the individual possessed the requisite civic background knowledge:  

                                                 

 
17

 There are various inference taxonomies in the text comprehension literature; however, there is no 

consensus on a single taxonomy. Inferences that provide predictions of what could happen are complex 

inferences that can be placed in the broad category of pragmatic inferences listed in certain taxonomies 

(Chickalanga, 1992).  
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Complex Predictive Inferences:  

 

If the government shuts down, there will be a reduction in discretionary 

funds available to government agencies. The Center for Disease Control 

(CDC) would experience a reduction in funding because it relies on 

discretionary funds. The CDC is the government agency responsible for 

monitoring outbreaks of diseases and for relaying this information to the 

medical and pharmaceutical communities.  

 

If there is a reduction in funds for the CDC, it would negatively affect 

disease surveillance and the timely administration of medicines and/or 

vaccines. If a disease outbreak is not identified and treated quickly 

enough, an epidemic could result and cause many individuals in my 

community to suffer serious illness or even death.  

 

To generate complex inferences, the reader must possess background knowledge 

related to the text, but she must also possess the motivation to engage in elaboration of 

the text in order to integrate background knowledge with new information the text 

provides. Situational interest in a text can provide the motivation to engage in this 

effortful process.  

While there is a large body of research that suggests stimulating interest in a text 

facilitates comprehension, there is a dearth of research into how interest actually operates 

on a neurobiological level. The research examining the neurobiological substrates of 

emotions suggests that individuals experience situational interest as a result of the release 

of the neurotransmitter dopamine in response to the perception of novel stimuli 

(Panksepp, 1998; Panksepp & Moskal, 2004).  

 

Situational Interest and Dopamine 

Without the effects of dopamine on our brain, nothing would likely evoke our 

interest. Dopamine motivates us to explore novel environments and engage in novel 

activities to determine what physical rewards they might provide. Dopamine also 
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motivates “cognitive foraging” and is released in anticipation of the reward that comes 

with making new information meaningful. Dopamine also enhances the brain’s plasticity 

allowing us to mitigate or eliminate the uncertainty or confusion that novel information 

often evokes.  

Research in the neurochemical constituents of motivation suggests dopamine is a 

cortisol antagonist. Novel stimuli activate the release of the stress hormone cortisol 

because they present a degree of incongruity and uncertainty. Cortisol is reduced as 

dopamine increases and the stimuli become comprehensible. Research examining the 

neurobiological effects of stress-inducing tasks, such as completing a series of novel 

math questions, suggests a positive correlation between levels of cortisol and dopamine 

with dopamine acting as an inhibitor of the arousing effects of cortisol (Pruessner, 

Champagne, Meaney, & Dagher, 2004). As Ikemoto (2007) notes “both heightened 

ventromedial striatal dopamine and stress-related physiological responses are coordinated 

to help organisms to actively interact with the environment for survival” (p. 51-52).  

A novel stimulus has the potential to deliver a reward or a punishment. Research 

in both non-human and human cognitive neuroscience suggests that “novelty and reward 

have shared functional properties” and that perception of novel stimuli recruits the brains’ 

reward system (Wittmann, Daw, Seymour & Dolan, 2008, p. 194). For humans (and for 

most animals) a negative-positive “bipolar response to novelty is common” (Milner, 

1999, p. 17-18). This bi-polar response to novelty increases the survival potential of a 

species because it provides creatures that possess a brain with the motivation to embrace 

novelty and discover new ways to adapt and survive.   
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Dopamine transmission in certain areas of the brain changes the reward value of a 

stimulus and transforms a stimulus that merely orients attention into one both “capable of 

grabbing attention and motivating approach, seeking and consumption behaviors” 

(Zhang, Berridge, Tindell, Smith & Aldridge, 2009, p. 1). Research on the effects of 

drugs on subjective states also suggests that the brain/body reward system is modulated 

by the release of dopamine and has shown strong correlations between the release of 

dopamine in the ventral striatum and subjective reports of euphoria and pleasant hedonic 

tone (Drevets, Gautier, Price, Kupfer, Kinahan, Grace, Price, Mathis, 2001).  

Studies examining the relationship of novel stimuli and dopamine in the pre-

frontal cortex (PFC) have shown that “mild stress preferentially increases dopamine 

turnover in the PFC” and that “there is a narrow optimal range of DA receptor 

stimulation for proper PFC functioning” (Arnsten, & Goldman-Rakic, 1998, p. 362- 363). 

Too little dopamine and brain activity is diminished and an individual lacks the 

motivation to seek out novel environments or to learn and becomes depressed; too much 

dopamine and behavior becomes erratic and learning becomes difficult because brain 

activation is frenetic and disorganized. As Panksepp (2005), notes: 

With dopamine, we no longer have much doubt that circuits such as 

mesolimbic pathways facilitate foraging and euphoric psychic 

energization in all mammals. If excessively sustained, such changes 

degenerate into the paranoid ideation of schizophrenia and eventually 

depression upon drug withdrawal as organisms ‘collapse’ from psychic 

exhaustion. (p. 163) 

 

The PFC integrates information from many brain sub-systems and its proper 

functioning is vital to behavior that is learned rather than merely instinctual. Research 

suggests that dopamine is integral to learning because it enhances the activity of the “feel 

good” endorphins and increases the ability of our brains to restructure established neural 
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networks to accommodate new information (Ashby, Valentin & Turken, 2002). Although 

the neurotransmitter dopamine does not cross the brain-blood barrier (BBB),
18

 research 

suggests that it helps regulate physiological arousal through signals sent to the 

hypothalamus that affect the sympathetic nervous system. Research has shown a 

correlation between physiological measures of arousal such as skin conductance 

responses and the activity of dopamine neurons (Boucsein, 1992; Öhlund; Lindström, & 

Öhman, 1992; Zahn, Kruesi, Swedo, Leonard, & Rapoport, 1996). Research examining 

physiological responses to the administration of the drug L-dopa, a synthetic form of 

dopamine that crosses the brain/blood barrier shows a correlation specifically with the 

intensity and duration of skin conductance responses (SCRs) and an overall increase in 

skin conductance levels (SCL) (Horvath & Mears, 1974). Examination of SCRs in 

relation to pathological gambling also reveals a relationship between activation of the 

dopaminergic system and electrodermal responses in which phasic arousal correlates with 

activity in brain areas enervated by dopamine (Peterson, et al., 2010).  

Both dopamine and arousal have been linked to motivated behavior. Dopamine is 

sometimes referred to as the “motivation molecule” and physiological arousal is often 

considered a “non-specific component of motivation that reflects the intensity rather than 

the direction of motivation” and “the intensity rather than the evaluational quality of 

affect” (Revelle & Loftus, 1992, p. 114). The research reviewed above supports the 

                                                 

 
18

 “The CNS [central nervous system] is…extremely sensitive to a wide range of chemicals; many of the 

substances we consume in our diet, although readily metabolized and excreted without harm to peripheral 

organ systems, are in fact quite neurotoxic. It is therefore essential that the interface between the CNS and 

the peripheral circulatory system functions as a dynamic regulator of ion balance, a facilitator of nutrient 

transport, and a barrier to potentially harmful molecules. This homeostatic aspect of the cerebral 

microcirculation, historically referred to as the “blood brain barrier” (BBB), performs all of these 

functions” (Hawkins & Davis, 2005, p. 174). 
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embodied cognition perspective that bodily processes influence cognition, including the 

cognitive processes involved in situational interest and motivated behavior. 

 

Situational Interest and the Uncertainty of “Being There” 

Media such as 3D IMAX films and interactive computer simulations often evoke 

the sense of “being there” in a virtual space or virtual spatial presence—an experience 

often characterized as interesting. The experience of “being there” in a virtual space or of 

experiencing virtual spatial presence
19

 can trigger feelings of interest whether or not the 

media content is perceived as interesting. For example, video games and computer 

simulations that evoke virtual spatial presence are often used to stimulate interest in 

science and math for students with little interest in these topics. Explanations for why 

such media evoke interest are often focused on how various characteristics of the media 

interface and design affect subjective perceptions of the content. Little attention has been 

devoted to examining why virtual spatial presence is often characterized as an inherently 

interesting experience. The explanation offered here is that virtual spatial presence is 

inherently interesting because of the cognitive conflict evoked by novel sensory data that 

indicate self-location in two different spaces at once resulting in moderate increases in 

physiological arousal and dopamine. 

The ability to move toward a desired object or away from a harmful object 

involves determining exactly where our bodies are located in a space relative to those 

objects. A multi-sensory integration of inputs from our visual, vestibular (e.g., inner ear) 

and proprioceptive (e.g., muscles, tendons) senses provides our brains with the 

                                                 

 
19

 The term “presence” is used here as an abbreviated form of the term “telepresence.” 
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information needed for us to determine our spatial location, which is fundamental to our 

physical survival. When our brains receive a novel combination of multi-sensory inputs 

indicating our location in two different places, it can create conflict or uncertainty in 

determining where our bodies are actually located and in answering the question “Where 

am I?” or “Where am I embodied?”  

The sense of “being there” in a virtual environment or virtual spatial presence is 

one of several conceptualizations identified by Lombard and Ditton (1997) in their 

seminal article on presence phenomena. Virtual spatial presence is conceptualized as the 

feeling of being transported into a space mediated by some type of human-made 

technology, such as a painting, a book, a movie screen, or a computer simulation. An 

individual experiencing virtual spatial presence perceives a sense of being transported to 

and embodied in a virtual place different from the natural space in which the physical 

body is located.  

Although there is an ongoing debate among scholars on how to define and 

measure presence, some consensus does exist on a broad explication of the concept of 

presence as a result of discussions by members of the International Society of Presence 

Research (ISPR).  Two parts of the lengthy explication of presence that are most relevant 

to the present study are provided here: 

[1] Presence (a shortened version of the term “telepresence”) is a 

psychological state or subjective perception in which even though part or 

all of an individual’s current experience is generated by and/or filtered 

through human-made technology, part or all of the individual’s perception 

fails to accurately acknowledge the role of the technology in the 

experience…Experience is defined as a person’s observation of and/or 

interaction with objects, entities, and/or events in her/his environment; 

perception, the result of perceiving, is defined as a meaningful 

interpretation of experience. (“The Concept of Presence: Explication 

Statement,” 2000) 
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[2] “Spatial presence,” “physical presence,” “a sense of physical space,” 

“perceptual immersion,” “transportation” and “a sense of being there” 

occur when part or all of a person’s perception fails to accurately 

acknowledge the role of technology that makes it appear that s/he is in a 

physical location and environment different from her/his actual location 

and environment in the physical world.  

 

Media that provide a greater range and depth of sensory cues, such as film, video 

games and computer simulations, have a more extensive perturbatory bandwidth and are 

more likely to evoke a sense of virtual spatial presence (Kim & Biocca, 1997). When 

there are conflicting sensorimotor and proprioceptive cues indicating spatial location in 

both the natural and virtual environments, individuals can experience breaks in presence 

(BIPs) and moments of uncertainty about where their physical bodies are actually 

located.  

Slater, Brogni and Steed (2003) conclude that “the experience of a BIP is likely to 

be a stress-inducing event” that has a physiological signature in which patterns of arousal 

correlate to the frequency and intensity of BIPs. Because we do not normally experience 

uncertainty about where our physical body is located, experiencing a BIP is a novel event 

that evokes a brief increase in arousal. A subsequent study examining the correlation 

between BIPs and physiological arousal also suggests that the level of arousal associated 

with a BIP is positively correlated with the level of virtual spatial presence experienced 

during a mediated event (Slater, et al., 2006). The higher the degree of virtual spatial 

presence experienced by an individual, the more likely it is that a BIP would evoke a 

significant stress response and increases in physiological arousal. A less intense feeling 

of virtual spatial presence would evoke less intense BIPs and more moderate increases in 

physiological arousal. As mentioned previously, moderate increases in arousal evoke 
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moderate increase in dopamine levels in the brain that contribute to positive core affect 

and subjective feelings of situational interest.  

Another way in which virtual spatial presence might influence situational interest 

is by influencing the perceptions of interactions in the virtual space. When experiencing 

virtual spatial presence, bodily actions can seem as though they are delivering greater 

than expected rewards due to misperceptions regarding action outcomes. For example, 

the small hand movements required to operate a computer mouse or keypad can evoke 

misperceptions that we are “flying” over the Grand Canyon, or “surfing” the waves of the 

Pacific Ocean even though this same movement in our natural environment would not 

afford such interactions. These misperceptions regarding the affordances of virtual 

objects occur mainly as a consequence of the visual information provided by the virtual 

environment. Although other sense information informs spatial perception, our sense of 

sight is the primary channel for information regarding our spatial location and our 

proximity to other objects. 

Feelings of uncertainty signal that “future events could not be predicted from past 

information, thus increasing the levels of attention or arousal to the upcoming events”  

(de Lafuente & Romo, 2011, p. 19770). When interactions with certain stimuli are 

perceived to have uncertain outcomes and then subsequently deliver rewards greater than 

expected, phasic dopaminergic activity increases and those stimuli become charged with 

a positive hedonic tone (Baker & Holroyd, 2009, p. 1718). Some uncertainty is beneficial 

because it motivates seeking and foraging (including cognitive foraging) but too much 

uncertainty results in some very negative outcomes. When dopaminergic activity remains 
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high for an extended period of time due to extreme anxiety or uncertainty, the result can 

be psychoses such as paranoid schizophrenia or other mental disorders (Hikosaka, 2010). 

Interactions in a virtual environment generated by a desktop computer would 

likely cause only a mild to moderate degree of uncertainty regarding spatial location 

because most of the conflicting information regarding spatial location would be limited to 

one channel—the visual channel. Such uncertainty is likely to result in moderate levels of 

virtual spatial presence and BIPs that evoke moderate increases in physiological arousal 

and dopaminergic activity. Because the moderate arousal caused by spatial location 

uncertainty evoked by a desktop computer simulation is likely to be below the level of 

conscious awareness, objective measures of arousal such as EDA are necessary. 

Objective measures of arousal would not be needed with media such as head-mounted 3D 

video games and simulation rides because they are more embodied (i.e., they have more 

perturbatory bandwidth) and therefore are more likely to evoke higher levels of virtual 

spatial presence, stronger BIPs and higher levels of arousal than desktop computer 

simulations. Self-report of increases in physiological arousal would be sufficient with 

such media.  

Strong BIPs that evoke high levels of arousal would not be desirable when the 

goal is text comprehension. As noted previously, high levels of physiological arousal 

could result in excessive levels of dopamine in the brain producing chaotic and frenzied 

thought processes that impede learning. More mild BIPs, however, should evoke only 

moderate increases in arousal and dopamine that contribute to feelings of situational 

interest and that provide the optimal level of synaptic plasticity necessary for learning. 
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A study conducted by Aleven et al., (2011) found that both virtual presence and 

situational interest had significant correlations with scores on problem-solving tasks in a 

3D narrative virtual environment. Their study also suggests a correlation between virtual 

spatial presence and learning in which “the association between presence and learning is 

motivational in nature” (p. 128). Although their study did not specifically examine the 

relationship between situational interest and presence, it is reasonable to assume that the 

“motivational nature” of virtual spatial presence involves feelings of situational interest. 

Both virtual spatial presence and situational interest involve “focused attention and the 

affective reaction that is triggered in the moment by environmental stimuli, which may or 

may not last over time” (Hidi & Renninger, 2006, p. 113). Given the research reviewed 

above, the claim being made in this study is that individuals who experience virtual 

spatial presence simply find the experience itself interesting due to spatial uncertainty 

caused by BIPs and the subsequent effects of BIPs on body-brain physiology.  

 

 

Section Summary 

 

Although there are differences in the literature on how to define interest, there is a 

general consensus that being interested involves an aroused physiological state that can 

have a positive effect on learning and text comprehension. The literature on emotions 

provides a wealth of theoretical explanations for subjective states, and theoretical 

developments and research investigating emotional experience can be logically applied to 

interest.  

Most theoretical explanations and research on emotional experience have focused 

on either the cognitive or the bodily influences on emotional experience. A few theorists, 
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however, are attempting to bridge this theoretical gap by viewing emotional experience 

from an embodied cognition perspective that views all cognition as grounded in 

biological and physiological responses to the environment. The text comprehension 

literature suggests that topic interest is an important determinant of deep comprehension 

of topic-related texts. Topic interest is a type of situational interest that can be evoked by 

a long-standing predisposition to attend to information related to the topic or by a short-

lived situational interest triggered primarily by environmental factors.  

Interest in a text topic evokes cognitive processes such as elaboration that enhance 

deep comprehension of a text. Individual interests in certain knowledge domains and 

topics likely develop over time from repeated instances in which an individual 

experiences situational interest triggered by bodily interactions with topic-related objects 

and entities. Situational interest is triggered by a novel stimulus in the environment that 

evokes a mild stress response and a consequent moderate increase in the release of the 

neurotransmitter dopamine. Dopamine attenuates the stress response by increasing brain 

plasticity making it possible for an individual to comprehend novel information. 

Dopamine also encodes the reward value of a novel stimulus.  

Media such as 3D virtual environments and interactive computer simulations 

often evoke the sense of “being there” or virtual spatial presence. The experience of 

virtual spatial presence is likely to stimulate the stress-dopamine response due to the 

uncertainty involved in locating the physical body in a specific space. Breaks in presence 

(BIPs) are likely to occur while experiencing virtual spatial presence because of 

conflicting spatial location information coming from both the natural and mediated 

environments that cause moderate spikes in physiological arousal and increases in 
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dopamine levels. Virtual spatial presence could also influence dopamine levels through 

its effects on the attribution of reward in which the affordances of virtual objects in a 

virtual space are misperceived. 

For individuals with little knowledge of and interest in a political topic, media 

formats that have a greater range of perturbatory bandwidth could assist comprehension 

by providing concrete referents for unfamiliar and abstract political concepts and by 

grounding these concepts in the biophysical responses of the body that inform and 

influence cognition.   

 

Research Summary and Hypotheses 

Many young voters today lack the civic knowledge they need to comprehend 

political information about current political issues at a deep and global level. Although 

research suggests that individuals who read about politics are the most politically 

informed, young voters with low levels of civic knowledge find text-based political 

information uninteresting and difficult to process. Declining levels of political knowledge 

and interest in any electoral cohort will result in its inability to effectively participate in a 

democracy and will ultimately lead to a degradation of the democratic system of 

governance. Making political information more interesting and comprehensible to young 

voters could ameliorate the widening gap in political knowledge between current and past 

generations and prevent the future degradation of our democratic system of government.  

Interest in text-based political information can be evoked by providing civic 

background information in an interesting context that provides concrete referents for 

abstract political concepts that are often referred to in political texts such as newspaper 
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articles. Theories of embodied cognition propose that language comprehension is 

grounded in our bodily experiences. Media, such as interactive computer simulations and 

3D virtual environments, provide more opportunities for the grounding of language to 

bodily processes because they offer greater “perturbatory bandwidth” or the capacity of 

an environment to affect the bodily state of an individual. Such media also often evoke 

virtual spatial presence or the feeling of “being there” in a virtual environment. These 

types of media can provide civic information in interactive contexts that are more 

embodied and that evoke the feeling of “being there” or virtual spatial presence.   

 Research suggests that virtual spatial presence is an inherently interesting 

experience in which an individual feels brief periods of uncertainty about where their 

physical body is located. This uncertainty evokes a stress response increasing dopamine 

levels in the brain that contribute to brain plasticity and feelings of situational interest. 

Research suggests that embodiment does matter when the goal is to stimulate situational 

interest in a topic or knowledge domain.  

Based on the research reviewed above, the present study examined whether a 

more embodied versus a less embodied format for civic background information for a 

newspaper article would result in improved text comprehension of the article and higher 

levels of virtual spatial presence, situational interest, and self-reported core affect. 

Relationships among these variables, as well as the variables of physiological arousal and 

emerging individual interest were also examined. These relationships are also suggested 

by the research reviewed in this chapter. To investigate these relationships, the following 

hypotheses were tested with statistical analyses of data gathered from 43 Temple 

University students who participated in an experiment conducted in the Risk 
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Communication Lab located in the School of Public Health on Temple University’s main 

campus. 

 

H1: Virtual spatial presence while reading civic background information for a 

newspaper article will be higher when the information is presented in a more embodied 

versus a less embodied format. 

H2: Self-reported core affect while reading civic background information for a 

newspaper article will be higher when the information is presented in a more embodied 

versus a less embodied format.  

H3: Situational interest in reading civic background information for a newspaper 

article will be higher when the information is presented in a more embodied versus a less 

embodied format.  

H4: Text comprehension of a newspaper article will be higher when civic 

background information for the article is presented in a more embodied versus a less 

embodied format. 

H5: Virtual spatial presence experienced while reading information about a 

political topic will be positively correlated with situational interest. 

H6: Virtual spatial presence experienced while reading information about a 

political topic will be positively correlated with self-reported core affect. 

H7: Virtual spatial presence experienced while reading information about a 

political topic will be positively correlated with physiological arousal.  

H8: Situational interest in reading information about a political topic will be 

positively correlated with physiological arousal.  
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H9: Situational interest in reading information about a political topic will be 

positively correlated with self-reported core affect.  

H10. Situational interest in reading civic background information for a newspaper 

article will be positively correlated with situational interest in reading the article itself.    

H11: Situational interest in reading information related to a political topic will be 

positively correlated with emerging individual interest in reading information related to 

the topic.  

 

RQ: Which of the following variables or set of variables best predicts political text 

comprehension: civic background knowledge; situational interest; physiological arousal; 

subjective arousal; virtual spatial presence? 
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CHAPTER 3 

METHODS 

 

An experiment was conducted to examine whether the type of media format (text 

presented in an interactive desktop computer simulation or text presented in an onscreen 

document) used to present background information for a newspaper article about a political 

topic affects comprehension of the newspaper article. The relationships among the variables 

hypothesized as mediating the hypothesized relationship between media format and text 

comprehension were also examined.   

This chapter begins with an overview of the experiment designed to test the 

hypotheses articulated in and supported by the literature reviewed in Chapter 2. Next, a 

detailed explication of the data-gathering process is provided, which includes a 

description of the participants, stimuli, measures, apparatus and procedure.  

 

Design Overview 

A protocol for the study was submitted to Temple University’s Institutional 

Review Board. After the protocol was approved by the IRB, participants were recruited 

from Temple University for a within-subjects, repeated measures experiment in which the 

participants were randomly assigned to one of two groups according to treatment order: 

Group 1: Treatment A →Treatment B; Group 2: Treatment B →Treatment A. An online 

random number generator was used to determine group assignment. All participants 

received both treatments. A pretest was administered to determine pre-existing levels of 

civic knowledge and individual interest relevant to the topics referred to in the civic 

background information for the New York Times articles about The Affordable Care and 



71 

 

Patient Protection Act (Obamacare). All participants scored below 60% on the interest 

and knowledge pretests and were likely to benefit from exposure to the information 

presented in the experiment.  

The treatments consisted of reading background information in two different 

formats for two New York Times newspaper articles about Obamacare. Participants read 

the newspaper articles about Obamacare after reading the background information for the 

article. Both of the newspaper articles referred to problems the Obama Administration 

had encountered with the passage of the legislation in Congress and with a challenge to 

the constitutionality of the law in a case heard by the Supreme Court (National 

Federation of Independent Business v. Sebelius)  

One of the newspaper articles addressed how the Federal Budget/Appropriations 

process impacted passage of the bill into law, while the other article addressed the role of 

the United States Supreme Court and the Interstate Commerce Clause in challenging the 

constitutionality of the law. The background information for the two New York Times 

articles consisted of two texts—one provided information about Congress and the Federal 

Budget/Appropriations process and the other provided information on the Supreme Court 

and Interstate Commerce Clause. The background information about Congress and the 

Federal Budget/Appropriations process consisted of text presented in an interactive 

desktop computer simulation (i.e., Minecraft). The background information about the 

Supreme Court and the Interstate Commerce Clause was text presented in an onscreen 

text-only document.  

Questionnaires to measure situational interest, subjective arousal, and virtual 

spatial presence were administered after participants had read each of the background 
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information texts and newspaper articles. A measure of physiological arousal was also 

recorded while participants read each of the background information texts and each of the 

New York Times articles. Physiological arousal was measured as electrodermal activity 

(EDA) in the form of the electrical conductivity of the skin. In total, six sessions of skin 

conductance responses were recorded. Approximately five minutes of skin conductance 

responses were recorded for each baseline session and approximately fifteen minutes of 

skin conductance responses were recorded for each of the four experimental sessions.  

 

Participants 

 Participants were recruited primarily through email solicitations to approximately 

150 professors and instructors in the following colleges of Temple University: Klein 

College of Media and Communication; College of Education; College of Public Health; 

College of Liberal Arts; College of Science and Technology. In addition to email 

solicitations, recruitment flyers were posted in student residence halls and in the Howard 

Gittis Student Center located on the main campus. The email solicitations included a 

description of the study approved by Temple University’s Institutional Review Board. 

Professors, instructors or the researcher read the description of the study to students in 

their classrooms. Participants received course credit from their professors and instructors 

for their participation in the experiment. During the eight months of recruitment efforts, 

44 Temple students were recruited for the study.  

After pretest screening of recruits, only one individual did not qualify for 

participation in the study due to his high levels of knowledge and individual interest in 

political institutions and processes and his high levels of knowledge and individual 
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interest in the specific topics referred to in the background information for the two 

newspaper articles. Although this individual did not fully participate in the experiment, 

the student received course credit for partial participation. 

A total of 43 Temple University students age 18 to 29 participated in the study. 

Individuals in this demographic group are likely to have overall low levels of civic 

knowledge. A questionnaire that gathered several characteristics of the sample was 

administered (see Table 1). The researcher made the assumption that students attending 

Temple University with a GPA of 2.0 or higher would, at minimum, have the capability 

to achieve surface-level comprehension of the texts used in this experiment. 

 

Table 1  Characteristics of Sample 
 

  Frequency Percent 

Gender of Respondent   
 

Male 17 39.5% 

Female 26 60.5% 

Cumulative GPA of Respondent 
  

Less than 2.0 1 2.3% 

2.0-2.9 12 27.9% 

    3.0-3.5 20 46.5% 

3.6-4.0 10 23.3% 

Age of Respondent 
  

18-21 33 76.7% 

22-24 9 20.9% 

    25-29 1 2.3% 

College Status of Respondent 
  

Freshman 3 7.0% 

Sophomore 12 27.9% 

    Junior 16 37.2% 

Senior 11 25.6% 

Post-graduate 1 2.3% 

How Often Use Minecraft 
  

    Never 37 86.0% 

Once in awhile 6 14.0% 
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Stimuli 

 

To avoid learning and/or practice effects, two different but equivalent background 

texts and two different but equivalent New York Times articles were used as stimuli. All 

texts were assessed as equivalent in grade level readability. The two background texts 

provided civic information for the New York Times articles about the political topic of 

Obamacare. The researcher assumed that most potential participants for this study would 

have little knowledge of or interest in the Federal Budget/Appropriations process and the 

Interstate Commerce Clause. The screening pretest used to determine participants’ level 

of knowledge and interest in these civic topics supported this assumption.  

The researcher composed the civic background texts on the civic topics of the 

Federal Budget/Appropriations process (see Appendix A1) and the Interstate Commerce 

Clause (see Appendix A2) using information contained in the following documents: A 

glossary of terms used in the Federal Budget Process (U.S. Government Accountability 

Office, September, 2005); National Priorities Project, The process: Federal Budget 101 

(Institute for Policy Studies, 2014);  Keeping faith with the constitution (Liu, Karlan, & 

Schroeder, 2010); “The Original Meaning of the Commerce Clause,” (Barnett, 2001). 

Individuals with expertise in politics and law were also consulted in composing the texts 

that served as civic background information for the two New York Times articles. Mark 

C. Rahdert, Esq., Professor of Law at Temple University’s Beasley School of Law 

provided his expertise for the background text about the Interstate Commerce Clause, and 

Robin Kolodny, Professor and Chair in the Department of Political Science in Temple 

University’s College of Liberal Arts provided her expertise for the background text about 

the Federal Budget/Appropriations process.  

https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Goodwin+Liu%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Pamela+S.+Karlan%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Christopher+H.+Schroeder%22
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A Coh-Metrix analysis, which applies the Flesch-Kincaid Grade-Level formula 

(Kincaid, 1975) to evaluate reading level, was also conducted on each background text to 

ensure equivalence in readability levels. The Flesch-Kincaid Grade-Level formula is used 

extensively in education to assess the difficulty of text-based information. The Coh- 

Metrix Text Easability Assessor can be found online at http://cohmetrix.com. The 

analysis suggested that both texts overlapped in their readability levels with the Federal 

Budget background text at the Flesch-Kincaid 10-11 grade level and the Interstate 

Commerce Clause background text at the Flesch-Kincaid 9-10 grade level. 

The researcher chose two online news articles about Obamacare from the New 

York Times website. Obamacare was a political issue being covered in several 

publications at the time. Both articles referred to problems incurred during and after 

passage of Obamacare into law. One article referred to Congress and the Federal Budget 

and Appropriations process (see Appendix B1) and the other article referred to the 

Supreme Court and the Interstate Commerce Clause (see Appendix B2). Both articles 

were downloaded and copied into two onscreen documents. All of the hyperlinks in the 

articles were removed and the formatting of the articles was changed to reflect the type of 

fonts used in the New York Times print editions.  A Coh-Metrix analysis was also 

employed to evaluate the readability level for the two New York Times articles. Both 

articles were assessed at slightly above a grade 10 level of readability.  

Stimuli for Treatment A consisted of civic background information about the 

Federal Budget/Appropriations process in the more embodied format of an interactive 

Minecraft simulation of the exterior and interior of the U.S. Capitol building (see 

Appendix C). The Federal Budget/Appropriations document was divided into 11 separate 

http://cohmetrix.com/
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text blocks that were distributed throughout the simulation in virtual “information 

kiosks.” A pop-up window with a text block would open when participants clicked on a 

virtual kiosk. Text that guided participants to the sequentially numbered kiosks was also 

included in the pop-up windows. The simulation was populated by virtual “tour guides” 

who appeared outside and inside the virtual Capitol building. Speech balloons welcoming 

participants to the Capitol appeared above the tour guides as participants navigated their 

first-person avatars toward them. No ambient sounds were included in the simulation due 

to technical problems encountered embedding sound effects in the simulation. The 

simulation was created by Rick Moffat, manager of Tech Support at Temple University’s 

Computer Services Tech Center under the guidance of the researcher and with the 

assistance of several Minecraft hobbyists organized into a working group for the project. 

Treatment B consisted of reading information about the Interstate Commerce 

Clause in a text-only on screen document. This information served as background 

information for the New York Times article about Obamacare that referred to the 

Interstate Commerce Clause. After each background information condition, participants 

clicked on and read the on screen text document that contained the New York Times 

article associated with the background information they had just read. 

 

Variables and Measures 

Information Format 

 The information in this experiment presented political texts in two different 

formats—text embedded in a virtual desktop computer simulation and text in an onscreen 

document. A Minecraft simulation of the U.S. Capitol building provided an embodied, 



77 

 

experiential format for civic background information for a New York Times article about 

Obamacare that referred to the Federal Budget and Appropriations process. An onscreen 

word document provided a less embodied, less experiential, text-only format for civic 

background information for the New York Times article about Obamacare that referred to 

the Interstate Commerce Clause. 

Most newspaper articles about political issues contain abstract concepts for which 

readers lack experiential context. Without an experiential context for abstract concepts, it 

is difficult to create a situational model of the article in which the abstract concepts in a 

text acquire meaning. Research suggests that embodied, multi-modal formats for texts 

can increase text comprehension because they afford the possibility of embedding 

abstract concepts in an experiential context. Experiential context provides the mental 

scaffolding needed for deep comprehension of a text (Bean, Searles, Singer, & Cowen, 

1990). Computer simulations provide multi-modal formats for abstract concepts that 

allow them to be embedded in experiential contexts. Such simulations have been found to 

increase text comprehension (Dede, Salzman, Loftin, & Sprague, 1999).  

 

Individual Political Interest 

 Individual interest in a knowledge domain or topic is a type of interest that 

reflects a more enduring interest than situational interest. Individual Interest in politics 

and civics in general and individual interest in the Federal Budget/Appropriations process 

and the Interstate Commerce Clause were measured with items adapted from the 

American National Election Studies (ANES) surveys that measure individual interest in 

political institutions and topics such as political campaigns and the news (Segura, 
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Jackman, & Hutchings, 2010-2012; DeBell, Krosnick, Lupia, & Luevano, 2009). Items 

measuring individual interest in architecture in general and in the architecture of the 

Capitol and Supreme Court buildings were also included in the pretest to minimize 

sensitization to subsequent measures. Following are examples of the items on the pretest 

measure of individual political interest (see Appendix D1) that were measured using a 5-

point Likert-type scale: 

In general, how interested are you in the institutions, agencies and processes of the 

Federal government?  

 

How often do you pay attention to information about the Federal Budget and 

Appropriations Process?  

 

How often do you actively seek out information about the Federal Budget and 

Appropriations Process?  

 

 

General Civic Knowledge 

Six items on the pretest/posttest used to measure general civic knowledge were 

adapted from questionnaires used in the National Assessment for Educational Progress 

(NAEP) that measured the civic knowledge of 12
th

 grade students (U.S. Department of 

Education, 2010). The NAEP is directed by the Commissioner of Education Statistics, 

who heads the National Center for Education Statistics in the U.S. Department of 

Education.  

 

Civic Knowledge (Congress and Federal Budget/Appropriations Process) 

Five items on the pretest/posttest measured civic knowledge related to Congress 

and the Federal Budget/Appropriations process and were created by the researcher from 

information contained in A glossary of terms used in the Federal Budget process (U. S. 

http://nces.ed.gov/
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Government Accountability Office, 2005) and from information in National Priorities 

Project, The budget process: Federal Budget 101 (Institute for Policy Studies, 2014).  

 

Civic Knowledge (The Supreme Court and the Interstate Commerce Clause) 

Five items on the pretest/posttest measured knowledge of the Supreme Court and 

the Interstate Commerce Clause and were created by the researcher from information 

contained in Keeping faith with the Constitution (Liu, Karlan,& Schroeder, 2010).  

The pretest/posttest questionnaire consisted of 20 items in total (see Appendix 

D2) including four masking questions about the architecture of the U.S. Capitol and 

Supreme Court buildings to mitigate pretest sensitization that could affect subsequent 

responses to other measures used in this experiment (Salkind, 2010).  

  

Virtual Spatial Presence 

 The measure of virtual spatial presence (see Appendix E) included items adapted 

from the Measurement, Effects, Conditions-Spatial Presence Questionnaire (MEC-SPQ) 

(Vorderer, et al., 2004) and from items adapted from the Temple Presence Inventory 

(TPI) (Lombard, Ditton, & Weinstein, 2009). The measure can be downloaded from 

http://matthewlombard.com/research/p2_ab.html. These items measure three dimensions 

of virtual spatial presence identified in the presence literature: generation of cognitive 

simulations of a space; self-location in the space; possible interactions with objects and 

entities within the space. Three items that measured social presence were also included in 

the index. 

 

 

https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Goodwin+Liu%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Pamela+S.+Karlan%22
https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Christopher+H.+Schroeder%22
http://matthewlombard.com/research/p2_ab.html
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Self-reported Core Affect  

Self-reported core affect involves the attribution of hedonic value (i.e. valence) to 

bodily experiences of physiological arousal. The Self-Assessment Manikin (SAM)  

(see Appendix F), which is a “non-verbal pictorial assessment technique” (Bradley & Lang, 

1994, p.49) was used to measure both the valence and bodily experience dimensions of 

subjective arousal. This measure has been validated and used in several studies examining 

individuals’ affective responses to stimuli (e.g., Bölte, Feineis-Matthews, & Poustka, 2008; 

Javela, Mercadillo, & Ramirez, 2008). Although the SAM measures three different 

dimensions of emotional experience—valence, arousal and dominance—the dominance 

dimension is highly correlated with the valence dimension of the SAM and its use is not 

recommended in situations of low social interactions (Bradley & Lang, 2007). Social 

interaction in this experiment was limited to being greeted by a virtual tour guide in the 

Minecraft simulation. The greeting “Welcome to the U.S. Capitol” appeared in a speech 

bubble above the virtual tour guide.  

 

Situational interest 

Situational interest was measured using a self-report index (see Appendix G) 

adapted from a measure developed by Rotgans and Schmidt (2011). The items in this 

index are based on Hidi & Renninger’s (2006) four-phase model of individual interest 

development and on their definitions of triggered situational interest (triggered-SI) and 

maintained situational interest (maintained-SI).  
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Text Comprehension 

 

 Individuals with expertise in reading comprehension were consulted to evaluate 

the texts and whether the questionnaires adequately measured deep comprehension of the 

New York Times articles about Obamacare. Michael Smith, Associate Dean in Temple 

University’s College of Education, and Annemarie Hindman, Associate Professor in the 

Department of Psychological Studies in Education in Temple University’s College of 

Education provided guidance on the text comprehension measures. Upon the advice of 

Dr. Smith, the comprehension measure was expanded to include additional items and a 

short-answer question. Upon the advice of Dr. Hindman, the background texts were 

rewritten to provide better cohesion between various segments of the text and to increase 

their readability.  

The measure of text comprehension for the New York Times newspaper article 

that referred to the Federal Budget/Appropriations process (see Appendix H1) and the 

measure of text comprehension of the New York Times article that referred to the 

Interstate Commerce Clause (see Appendix H2) each consisted of seven multiple-choice 

questions, eight true/false questions and one short-answer question. Eight of the questions 

(three multiple-choice, one short-answer, four true/false, one short-answer) measured 

deep-level comprehension, and eight of the questions measured surface-level 

comprehension (four multiple-choice, four true/false). Following are examples of the 

items on the measures: 
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Surface-level comprehension of NYT article referring to the Federal Budget: 

How do you think a government shutdown would affect funding for government 

programs?  

Obamacare would be defunded. 

There would be no significant impact on any government program. 

Funding for Social Security and Medicare would cease. 

Funding for government programs that rely on discretionary spending would cease 

 

 

Deep-level comprehension of NYT article referring to the Federal Budget: 

Congressional Republicans threatened to “hold government financing hostage” 

because w 

they wanted to avoid triggering sequestration. 

it would force the Democrats to increase federal spending on mandatory programs. 

they thought it would be a good strategy to get more minorities to vote for them. 

 it was the only way Obamacare could be defunded. 

 

Surface-level comprehension of the NYT article referring to the Interstate Commerce 

Clause:  

 

Justice Ruth Bader Ginsburg most likely characterized the opinion of Chief Justice 

Roberts as “stunningly retrogressive” because w 

he based his opinion on the Taxing and Spending Clause. 

five other justices on the Court rejected it. 

he based his opinion on a broad interpretation of the Interstate Commerce Clause. 

he applied an interpretation of the Interstate Commerce clause used to strike down  

     many New Deal initiatives. 

 

 

Deep-level comprehension of the NYT article referring to the Interstate Commerce 

Clause: 

 

In his opinion on the Affordable Care Act, Chief Justice Roberts wrote, “To an 

economist, perhaps, there is no difference between activity and inactivity, both have 

measurable economic effects on commerce. But the distinction between doing something 

and doing nothing would not have been lost on the framers, who were practical 

statesmen, not metaphysical philosophers.” Chief Justice Roberts' statement supports w 

a narrow interpretation of the Taxing and Spending Clause. 

a broad interpretation of the Interstate Commerce Clause. 

an expansion of the powers of the federal government. 

a legal theory rarely applied to Supreme Court cases. 
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Emerging Individual Interest in Political Topics 

This variable is a relatively new concept in the interest literature and no measure 

for this variable could be located to date. The research suggests, however, that choosing 

to re-engage with a topic in which an individual has experienced situational interest in 

topic-related activities is an indication of an emerging individual interest in a knowledge 

domain (Hidi & Renniger, 2006).  

Three articles about the Federal Budget/Appropriations process and three articles 

about the Interstate Commerce Clause, which were the political topics referred to in the 

New York Times articles, were placed on a table in the room in which the experiment 

was conducted. After completing both phases of the experiment, participants were 

informed they had the option to take as many of the articles as they desired.  The measure 

of emerging individual interest was the number of articles that participants’ chose to take: 

0 to 2 articles indicated a low level of emerging individual interest in a political topic; 3 

to 4 articles indicated a moderate level of individual interest; 5 to 6 articles indicated a 

high level of emerging individual interest.   

 

Physiological Arousal 

 Physiological arousal is an indication of activation of the autonomic nervous 

system (ANS). Research suggests that inputs from the ANS influence subjective 

experience. Electrodermal activity (EDA) in the form of skin conductance level (SCL) 

was used as a measure of arousal of the sympathetic division of the ANS, which is “the 

most sensitive indicator of arousal that might potentially be relevant to behavior” 

(Groeppel-Klein, 2005, p. 431). Skin conductance has been widely used in 
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psychophysiological research to determine patterns of activation associated with 

subjective measures of experience. Figner and Murphy (2011) note that “skin 

conductance has become an important tool in studying affective processes because the 

ANS plays a significant role in emotion and motivation” (p.163).  Measures of arousal 

have also been shown to be reliable indicators of mental effort (Dawson, Schell, & Filion, 

2000, p. 201). Skin conductance was recorded using the ProComp Infinity encoder and 

BioGraph Infiniti Software (ver. 2.5).  

 

Apparatus 

The apparatus consisted of two desktop computers. Both computers were located 

in the Risk Communication Lab. The Lab is housed in the College of Health Professions 

and Social Work on the main campus of Temple University. One Dell desktop computer 

was used to run the ProComp5 Infiniti System with Biograph Infinity software version 

2.5 that recorded participants’ skin conductance responses. The other Dell desktop 

computer was used for the Minecraft simulation and to display the New York Times 

articles and Interstate Commerce Clause background information. Participants also used 

this computer to connect to the Survey Monkey website to complete questionnaires. 

The ProComp Infiniti Encoder (SA7500) with a bandwidth of 64 Hz was used to 

record participants’ skin conductance levels and to digitize the signal (expressed in 

microSiemens). The BioGraph Infiniti software (SA7935, version 2.5) was used to 

process the signals. A sample rate of 256 samples per second was used and a 10-point 

smoothing algorithm was applied to the recording to reduce signal noise.  
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Procedure 

After participants expressed an interest in participating in the experiment via 

email or in-person, they were instructed by the researcher to report to the Risk 

Communication Lab on a specific date and time. Only one participant at a time was 

admitted into the lab to participate in the study due to space and equipment limitations. 

Upon arriving at the lab, the researcher greeted participants and read a description of the 

study. Participants were assured any data they provided would be kept confidential. The 

researcher assigned each participant a numerical identifier, which the participant entered 

in a box labeled “Participant ID” on each of the questionnaires and which the researcher 

used to identify each of the six sessions of skin conductance recorded. The researcher 

then asked participants if they had any questions and then provided an IRB-approved 

consent form for participants to sign.  

After signing the consent form, the researcher wiped the participants’ left 

forearms with an alcohol swab to ensure a secure attachment of the two disposable Ag-

AgCI skin conductance electrodes to the underside of their non-dominant arm. Although 

placement of electrodes for measuring skin conductance is most often on the medial 

phalanges of the index and middle fingers of the non-dominant hand, placement on the 

underside of the forearm has been used in previous research (Landowska, 2014). In this 

experiment, navigating thorough the Minecraft simulation required participants to use the 

fingers on both hands; therefore, placement of electrodes on the underside of the forearm 

was warranted. An isotonic NaCI electrolyte gel was applied to the electrodes to improve 

the conductivity of the signal.  
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After the electrodes were affixed, participants were instructed to click on a link on 

the computer screen to open the demographic questionnaire (see Appendix D) and the 

pretest questionnaire. After completing the questionnaires, participants were instructed to 

close their eyes as relaxing music was played and a four-minute baseline recording of 

their skin conductance signal was recorded. After their baseline skin conductance was 

recorded, participants were asked if they if they had any negative emotions associated 

with the music played during the recording. No participant reported any negative 

associations with the music. Another baseline skin conductance signal was recorded in 

the same manner between the two phases of the experiment. 

Phase I of the experiment consisted of participants reading a background text 

about either the Federal Budget/Appropriations process (presented in the Minecraft 

simulation) or the Interstate Commerce Clause (presented in an onscreen text document) 

and a New York Times newspaper article related to the topic addressed in the background 

text. Participants’ skin conductance signal was recorded while they were reading the 

background text and while they were reading the newspaper article. After reading the 

background text, participants completed questionnaires measuring their virtual spatial 

presence, situational interest and self-reported core affect.  

After completing these questionnaires, participants read the New York Times 

article about Obamacare that referred to the topic addressed in the background 

information (i.e., Federal Budget/Appropriations or Interstate Commerce Clause).  

Participants completed a second series of questionnaires measuring their virtual spatial 

presence, situational interest and self-reported core affect while reading the newspaper 

article. Participants then completed a comprehension questionnaire designed to measure 
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surface-level and deep-level comprehension of the newspaper article. Phase II of the 

experiment repeated this same sequence but with the other background text and related 

New York Times article.  

A 15-minute washout period between the two phases of the experiment was 

included to mitigate possible carryover effects. During the wash-out period, participants 

watched a nature video that was assessed as calming by the researcher and three of her 

associates prior to its use during the wash-out period. A total of six sessions of EDA 

using skin conductance sensors were recorded during the experiment.  

Copies of three articles about the Federal Budget/Appropriations process and 

three articles about the Interstate Commerce Clause had been placed on a table in the lab 

prior to the experiment. After participants experienced both of the treatment conditions, 

the researcher removed the sensors and instructed participants to take as many copies of 

the articles as they wished. To avoid participants feeling pressured in any way to take any 

of the articles, the researcher stood in the hall outside of the lab. The researcher thanked 

participants for participating in the experiment as they exited the lab. The researcher then 

counted the number of articles that remained on the table in the lab to determine how 

many articles participants had taken.  
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CHAPTER 4 

DATA ANALYSIS AND RESULTS 

 

This chapter provides a detailed description of the data, including data cleaning, 

reliability and normality checks, hypotheses tests and follow-up analysis. The statistical 

analysis was conducted with the SPSS Standard Grad Pack for Windows (version 25).   

 

Data Cleaning, Transformations and Index Building 

Missing data for all scale level variables were imputed with the series mean 

method for replacement of missing values (Bennet, 2001). There were no missing data 

for nominal level data.  

Most indices used in this study were tested for scale reliability using Cronbach’s α 

as an appropriate measure of reliability (see Table 2). Because both the civic knowledge 

and text comprehension indices consisted of multiple choice items scored as either  

Table 2   Internal Consistency for Scales 

Scale Cronbach α 

Individual Interest (II)  

Situational Interest (SI) Time 1 

Situational Interest (SI) Time 2 

Situational Interest (SI) Time 3 

Situational Interest (SI) Time 4 

Virtual Spatial Presence (VSP) Time 1 

Virtual Spatial Presence (VSP) Time 2 

Virtual Spatial Presence (VSP) Time 3 

Virtual Spatial Presence (VSP) Time 4 

Self-reported Core Affect (AR/EB) 

Self-reported Core Affect (AR/HS)  
 

.912 

.830 

.897 

.903 

.899 

943 

.950 

.979 

.954 

.751 

.629 
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correct or incorrect and varied in level of difficulty, Cronbach’s α was not an appropriate 

measure of reliability. Participants’ pre-existing levels of knowledge related to the 

constructs measured by the pretest were expected to be low; therefore, guessing was 

expected to be more frequent, which also precludes the use of Cronbach’s α as an 

indicator of reliability. Face validity can be an appropriate substitute for Cronbach’s α for 

these knowledge indices as it is grounded in the researcher’s consultation with experts in 

the political topics addressed in this study and in the civic background information 

participants read during the experiment.  

The percentage of correct responses to the original items on the NAEP survey that 

measured civic knowledge was within the range of 46% to 50%. The percentage of 

correct responses to the adapted items measuring civic knowledge on the pretest for the 

present study was within the range of 16% to 49%, which is a reasonable indicator of low 

levels of civic knowledge relative to the benchmark set by the NAEP survey.  

There were six sessions of skin conductance signals recorded. Four 10- to 15-

minute sessions were recorded while participants read the two civic background 

information texts and the two related newspaper articles. Two five-minute baseline 

recordings were also encoded before each phase of the experiment. After a smoothing 

algorithm was applied to the skin conductance recordings, an average of the total data 

points for each session was computed. The appropriate Phase I or Phase II baseline 

session average was subtracted from each format session average to provide the skin 

conductance level for each of the four format sessions.  

Several variables had non-normal distributions; however, only the physiological 

variable had z scores for both skewness and kurtosis that were less than -1.96 and greater 
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than +1.96; therefore, a logarithmic transformation of the physiological data was 

warranted.  No transformations of other non-normal distributions were conducted 

because the sample sizes were large enough (> 30 or 40) that the violation of normality 

does not preclude using parametric tests of hypotheses (Elliot & Woodward, 2007). In 

addition, t-tests, ANOVA and regression are robust in relation to non-normal 

distributions with z scores for skewness and kurtosis between - 1.96 and +1.96. 

A composite index of 32 items that included 16 items from both of the text 

comprehension indices was created to measure total text comprehension. The measures of 

text comprehension for each of the two separate, but equivalent, New York Times 

newspaper articles included 16 items. Eight items measured surface-level text 

comprehension and 8 items measured deep-level text comprehension. Surface level text 

comprehension requires the reader to understand the explicit meaning of a text—the basic 

what, who, when and where of the text. A deep level of text comprehension requires the 

reader to make causal and predictive inferences using the literal meaning of a text and 

background knowledge relevant to the text.  

All items in the text comprehension measures were recoded as follows:  

0 = incorrect answer; 1= correct answer. The possible total score for the measures of 

surface-level comprehension was 0 to 8. The possible total score for the measures of 

deep-level comprehension was 0 to 8. The possible total score for overall text 

comprehension of each of the articles was 0 to 16.  The possible total score for total text 

comprehension was 0 to 32.  
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Hypotheses Testing and Follow-up Analyses 

 

H1: Format for Civic Background Information and Virtual Spatial Presence 

A paired samples t-test was conducted to test the hypothesis that an individual 

with low levels of civic knowledge and interest would report higher levels of virtual 

spatial presence while reading background information for a newspaper article about a 

political topic when the format for the background information was text presented in an 

interactive desktop computer simulation rather than text presented in an onscreen 

document. Virtual spatial presence was significantly higher when the format for civic 

background information for a political topic was text presented in a desktop computer 

simulation (M= 2.8, SD= 1.0) than when the format for the background information was 

text presented in an onscreen document (M= 1.9; SD= .86), t(42)= 4.74, p < .001. These 

findings provide support for H1.  

 

H2: Format for Civic Background Information and Self-reported Core Affect 

A paired-samples t-test was conducted to test the hypothesis that an individual 

with low levels of civic knowledge and interest will report higher levels of self-reported 

core affect while reading civic background information for a newspaper article about a 

political topic when the format for the civic background information is text presented in 

an interactive desktop computer simulation than when the format for the civic 

background information is text presented in an onscreen document.  

There was a significant difference in self-reported core affect when reading civic 

background information for a newspaper article about a political topic when the format 

for the civic background information was text presented in an interactive desktop 
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computer simulation (M= 6.4, SD=1.76) and when the format for the civic background 

information was text presented in an onscreen document (M= 5.57, SD= 1.24), t(43)= 

2.96, p= .005. These findings provide support for H2.  

 

H3: Format for Civic Background Information and Situational Interest 

A paired-samples t-test was conducted to test the hypothesis that an individual 

with low levels of civic knowledge and interest will report higher levels of situational 

interest in reading civic background information for a newspaper article about a political 

topic when the format for the civic background information is text presented in an 

interactive desktop computer simulation than when the format for the civic background 

information is text presented in an onscreen document.  

There was no significant difference in situational interest when reading civic 

background information for a newspaper article about a political topic when the format 

for the civic background information was text presented in an interactive desktop 

computer simulation (M= 3.2, SD= .95) and when the format for the civic background 

information was text presented in an onscreen document (M= 3.02, SD= .88); t(42)= 1.09, 

p= .283. These findings do not support H3. 

Follow-up analyses were conducted to determine a possible explanation for the 

insignificant effects of format on situational interest. A repeated-measures ANOVA was 

conducted to determine if the order in which the embodied format was presented had a 

significant effect on situational interest. The main effect of the order of format 

presentation was statistically significant, F= (1, 41) = 6.40, p < .015. An independent 

samples t-test was also conducted to compare situational interest in condition 1/order 1 
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and condition 1/order 2. There was a significant difference in situational interest between 

order 1 (M= 2.98, SD= .96) and order 2 (M= 3.52, SD= .85); t(41)= 2.07, p= .045.  

 

H4: Format for Civic Background Information and Text Comprehension   

A paired samples t-test was conducted to test the hypothesis that an individual 

with low levels of civic knowledge and interest will score higher on a measure of text 

comprehension for a newspaper article about a political topic when the format for civic 

background information for the article is text presented in an interactive desktop 

computer simulation than when the format for civic background information for the 

article is text presented in an onscreen document. 

The results indicate that there was no statistically significant difference between 

overall text comprehension for the newspaper article when civic background information 

was presented as text in a desktop computer simulation (M= 6.99, SD= 2.73) and when 

civic background information was presented as text in an onscreen document (M= 6.39,  

SD= 2.40); t(42)=  1.37,  p= .176.  

Follow-up analyses were conducted to determine differences in surface-level vs. 

deep-level text comprehension. Although there was no significant difference in overall 

text comprehension for the two newspaper articles, follow-up analyses were conducted to 

determine whether there might be significant differences between text comprehension at 

the surface-level or deep-level of text comprehension. Surface-level and deep-level text 

comprehension indices were comprised of items taken from the overall measure of text 

comprehension. The index measuring surface-level text comprehension of each 

newspaper article included only the 8 items from the overall measure of text 
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comprehension that measured surface-level text comprehension. The index measuring 

deep-level text comprehension of each newspaper article included only the 8 items from 

the overall measure of text comprehension that measured deep-level text comprehension. 

The possible range of scores for both indices was 0 to 8.  

Paired t-tests were conducted to determine if an individual with a low level of 

civic knowledge scored higher on measures of surface-level or deep-level text 

comprehension when the format for civic background information for the article was text 

presented in an interactive desktop computer simulation rather than civic background 

information presented as text in an onscreen document. Surface-level text comprehension 

was significantly higher for a newspaper article about a political topic when civic 

background information for the article was presented in a desktop computer simulation 

(M = 4.34, SD= 2.20) than when civic background information for the article was 

presented in an onscreen text document (M= 3.41, SD= 1.54), t(43)=  2.63, p= .012. 

There was no significant difference in deep-level text comprehension for a newspaper 

article about a political topic when the format for civic background information for the 

article was text presented in a desktop computer simulation (M= 2.64, SD= 1.32) and 

when civic background information was presented in an onscreen document  

(M= 2.97, SD= 1.26), t(43)= 1.31, p= .197. These findings provide partial support for H4.  

 

H5: Virtual Spatial Presence and Situational Interest 

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between situational interest and 
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virtual spatial presence. There was no significant correlation between the two variables, 

r(41)= .16, p= .299. 

Follow-up analyses were conducted to determine correlations between situational 

interest and virtual spatial presence within each format condition. The measures of 

situational interest and virtual spatial presence in the correlation reported above were 

composite measures consisting of scores from each of the format conditions in which 

political information (newspaper articles and background information) was presented to 

participants.  Although there was no correlation between these overall measures of 

situational interest and virtual spatial presence, a follow-up analysis was conducted to 

determine if there were any significant correlations between these variables in any of the 

four separate format conditions (see Table 3).   

 

Table 3  Format Conditions for Political Information 

Condition Description 

    

       Condition 1*  Civic Background Information in a desktop computer simulation 

Condition 2  Onscreen newspaper article about Obamacare  

 Condition 3** Civic Background Information in an onscreen text document 

Condition 4  Onscreen newspaper article about Obamacare  

 *information about the Federal Budget/Appropriations process 

**information about the Interstate Commerce Clause 

 

There was a significant correlation between situational interest and virtual spatial 

presence within format condition 1 in which the format for background information was 

text presented in a desktop computer simulation, r(41)= .45, p= .002. There were no 
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significant correlations between situational interest and virtual spatial presence within 

any of the other format conditions. Each of the other conditions presented political 

information (background information and newspaper articles) as text in onscreen 

documents. 

To explore a possible explanation for why a positive correlation between 

situational interest and virtual spatial presence was significant in condition 1, a one-way, 

repeated-measures ANOVA was conducted to determine if there were significant 

differences in virtual spatial presence between the format conditions. To minimize the 

chance of a Type I error, Mauchly’s test for sphericity was computed to determine 

equality of variances between format conditions. The results indicate the assumption of 

sphericity was not met, X
2 

(5) = 48.1, p = .001; therefore, the Greenhouse-Geisser 

estimate of sphericity (ε = 0.59) was used to determine main effects. The main effect of 

format on virtual spatial presence was statistically significant,  

F= (1.77, 74.2) = 29.64, p < .001.  

Pairwise comparisons using Bonferroni corrections were also computed to 

determine the pattern of mean differences between the four format conditions.  An 

adjusted alpha of .0125 for each comparison (.05/4) was used in the computation. Virtual 

spatial presence was significantly higher in format condition 1 (M = 2.83, SD = 0.16) 

than condition 2 (M =1.94, SD = 0.13), condition 3 (M = 1.49, SD = 0.09), and condition 

4 (M = 1.74, SD = 0.10). Format condition 1 consisted of background information 

presented as text in a desktop computer simulation. In all other format conditions, 

political information (background information and newspaper articles) was presented as 

text in onscreen documents. The findings provide partial support for H5. 



97 

 

H6: Virtual Spatial Presence and Self-reported Core Affect 

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between virtual spatial presence and 

subjective arousal. There was no significant correlation between the two variables, 

r(41)= .22, p= .162. 

Follow-up analyses were conducted to determine correlations between virtual 

spatial presence and self-reported core affect within each format condition. The measures 

of virtual spatial presence and self-reported core affect in the correlation reported above 

were composite measures consisting of scores from each of the format conditions in 

which political information (newspaper articles and background information) was 

presented to participants.  Although there was no correlation between these composite 

measures of virtual spatial presence and self-reported core affect, a follow-up analysis 

was conducted to determine if there was a significant correlation between virtual spatial 

presence and self-reported core affect within any of the four separate format conditions. 

  There was a significant correlation between virtual spatial presence and self-

reported core affect within condition 1 in which civic background information was 

presented in a desktop computer simulation, r(41)= .654, p < .001. There were no 

significant correlations between virtual spatial presence and self-reported core affect 

within any of the other format conditions.  

To determine if there were significant differences in self-reported core affect 

between conditions, a one-way, repeated-measures ANOVA was conducted. To minimize 

the chance of a Type I error, Mauchly’s test for sphericity was computed to determine 

equality of variances between conditions. The results indicate the assumption of 
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sphericity was not met, X
2 

(5) = 23.9, p < .001; therefore, the Greenhouse-Geisser 

estimate of sphericity (ε = 0.72) was used to determine main effects. The main effect of 

format on self-reported core affect was statistically significant,  

F= (2.16, 90.3) = 17.1, p < .001.  

Pairwise comparisons using Bonferroni corrections were also computed to 

determine the pattern of mean differences in self-reported core affect between the four 

conditions.  An adjusted alpha of .0125 for each comparison (.05/4) was used in the 

computation. Self-reported core affect was significantly higher in condition 1 (M = 6.40, 

SD = 1.76) than condition 2 (M =4.59, SD = 1.54), condition 3 (M = 5.57, SD = 1.24), 

and condition 4 (M = 5.75, SD = 1.44). Condition 1 consisted of civic background 

information for a New York Times article presented as text in a desktop computer 

simulation. In all other conditions, information was text presented in onscreen 

documents.  

The above analyses revealed a significant correlation between virtual spatial 

presence and self-reported core affect within condition 1 in which both virtual spatial 

presence and self-reported core affect were significantly higher than in any of the other 

conditions. These findings provide partial support for H6. 

 

H7: Virtual Spatial Presence and Physiological Arousal 

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between virtual spatial presence and 

physiological arousal while reading information about a political topic. There was no 

significant correlation between the two variables across conditions, r(41)= .102, p= .516. 
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Follow-up analyses were conducted to determine correlations between virtual 

spatial presence and physiological arousal within each format condition. The measures of 

virtual spatial presence and physiological arousal in the correlation reported above were 

composite measures consisting of scores from each of the four format conditions in 

which political information (newspaper articles and background information) was 

presented to participants. The measure of physiological arousal was the average level of 

arousal across all format conditions minus the average of the two baseline recordings.  

Although there was no correlation between these overall measures of virtual spatial 

presence and physiological arousal, a follow-up analysis was conducted to determine if 

there were any significant correlations between these variables within any of the four 

separate format conditions.   

There was a significant, negative correlation between physiological arousal and 

virtual spatial presence within format condition 1, r(41)= -.342, p= .030. In condition 1, 

participants read civic background information for a newspaper article about Obamacare 

that referred to the Federal Budget/Appropriations process. This condition was the more 

embodied condition that presented background information in text boxes within a 

Minecraft simulation. There were no significant correlations between virtual spatial 

presence and physiological arousal in any of the other format conditions.  

To determine if there were significant differences in physiological arousal 

between format conditions, a one-way, repeated-measures ANOVA was conducted. To 

minimize the chance of a Type I error, Mauchly’s test for sphericity was computed to 

determine equality of variances between format conditions. The results indicate the 

assumption of sphericity was not met, X
2 

(5) = 103.8, p < .001; therefore, the 
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Greenhouse-Geisser estimate of sphericity (ε =0.424) was used to determine main effects. 

The main effect of format on physiological arousal was not significant, F(1.27, 53.4)= 

2.24, p= 0.134  

Pairwise comparisons using Bonferroni corrections were also computed to 

determine the pattern of mean differences between the four format conditions.  An 

adjusted alpha of .0125 for each comparison (.05/4) was used in the computation. 

Physiological arousal was significantly higher in format condition 2 (M= 0.143, SD= 

0.248) than condition 1 (M= 0.087, SD= 0.181). There were significant differences in 

physiological arousal between any of the other format conditions.  

 

H8: Situational Interest and Physiological Arousal 

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between situational interest and 

physiological arousal. There was no significant correlation between the two variables, 

r(41)= .22, p= .162. 

Follow-up analyses were conducted to determine correlations between situational 

interest and physiological arousal within each format condition. The measures of 

situational interest and physiological arousal in the correlation reported above were 

composite measures consisting of scores from each of the format conditions in which 

political information (newspaper articles and background information) was presented to 

participants.  Although there was no correlation between these overall measures of 

situational interest and physiological arousal, a follow-up analysis was conducted to 

determine if there were any significant correlations between these variables in any of the 
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four separate format conditions. There were no significant correlations between 

situational interest and physiological arousal in any of the four format conditions. These 

findings do not support H8. 

 

H9: Situational Interest and Self-reported Core Affect 

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between situational interest and self-

reported core affect while reading information about a political topic. There was a 

moderate, positive correlation between situational interest in reading information about a 

political topic and subjective arousal while reading the information, r= .614, n= 43, p 

<.001. These findings provide support for H9. 

 

H10: Situational Interest in Civic Background Information and Newspaper Articles  

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between situational interest in 

reading civic background information for a newspaper article about a political topic and 

situational interest in reading the article itself.  The results indicate that there was a 

moderate, positive correlation between situational interest in reading civic background 

information for a newspaper article about a political topic and situational interest in 

reading the article itself , r(41)= .62, p < .001. These findings provide support for H10.  
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H11: Situational Interest and Emerging Individual Interest 

A Pearson’s product-moment correlation coefficient was computed to test the 

hypothesis that there would be a positive correlation between situational interest and 

emerging individual interest. There was no significant correlation between the two 

variables, r(41)= .22, p= .162. 

 

RQ: Which of the following variables or set of variables best predicts text comprehension 

of a newspaper article about a political topic: virtual spatial presence, civic knowledge, 

situational interest, self-reported core affect, and physiological arousal. 

Multiple regression analysis was conducted to predict text comprehension based 

on virtual spatial presence, civic knowledge, situational interest, self-reported core affect, 

and physiological arousal. The results indicate that the model explained 23% of the 

variance and was significant in predicting text comprehension  

(R
2 

= .23, F(5, 36) =3.44, p=.012). Within the model, only situational interest  

(β= .38, p=.039) and civic knowledge (β=.35, p= .018) were significant predictors of text 

comprehension (see Table 4) 

Table 4  Multiple Regression on Text Comprehension 

 

 

 

 

 

 

Predictor Variables B 

 

SE B 

 

β t p 

 

      

Civic Knowledge .55 .22 .35 2.49 .018 

Situational Interest .60 .28 .38 2.14 .039 

Self-reported Core Affect -.24 .18 -.24 -1.34 .189 

Physiological Arousal -1.67 .94 -.26 -1.77 .086 

Virtual Spatial Presence .02 .31 .01 .08 .940 
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A second multiple regression was conducted to determine whether the 

demographic variables of gender and GPA and the pretest variables of individual political 

interest and pre-existing civic knowledge were significant predictors of text 

comprehension. The results indicate that the model was not significant in predicting text 

comprehension (R
2 

= .07, F(4, 37) =1.79, p=.152). None of the variables in the model 

significantly predicted text comprehension. 
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CHAPTER 5 

DISCUSSION 

 

The final chapter of this dissertation revisits the motivations for this study, 

reviews the study design, presents a summary of the data analysis and evaluates the 

pattern of results, and discusses the limitations of the study and suggestions for future 

research. 

Revisiting Motivations for the Study 

Political knowledge gaps between older and younger electoral cohorts have 

existed throughout much of the history of the United States. Young voters usually enter 

the electoral cohort less knowledgeable than their older counterparts. As young voters 

age into their political life cycle, however, the political knowledge gaps between the 

younger and older cohorts gradually narrow and disappear.  

Millennials, who (in 2018) are between the ages of 22 and 36, entered the 

electoral cohort with a larger political knowledge gap between them and their parents’ 

generation than any cohort preceding them. There was concern among some scholars this 

generational gap was so large that it would result in a persistent generational knowledge 

gap between Millennials and their older counterparts (Wattenberg, 2002, 2008). 

In support of this claim, recent news surveys conducted by the Pew Research 

Center indicate that Millennials scored lower than any other electoral cohort on a 12-item 

survey of current political issues and civic knowledge (2015; 2018). Although this 

research is not a definitive indicator of the political knowledge of the Millennial 

generation, it does raise the concern that this cohort might not be narrowing persistent 
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gaps between them and their older counterparts. This generation also does not read 

newspapers (print or online) as often as their older and more politically knowledgeable 

counterparts (Pape, 2012).  

When there are large inequalities in the distribution of political knowledge within a 

democracy, there are also large inequalities in the distribution of political and economic 

power. When these inequalities persist and worsen, a democracy can devolve into 

tyranny. Political interest makes democracy work because it motivates the search for and 

processing of political information resulting in an informed and engaged electorate. 

Finding a way to stimulate the interest of young voters in reading political information is 

perhaps a way to ensure that our democracy will continue to thrive and bestow its 

beneficence on all its citizens.  

These concerns were the impetus for this study and for the overarching question that 

informed it: “How might text-based information about a political topic be made 

interesting enough for uninterested young voters to expend the cognitive effort needed to 

process it in a deep and meaningful way?”  

 

Review of the Study Design 

The main goal of this study was to investigate whether the type of format (i.e. 

more embodied vs. less embodied) used to present civic background information for a 

newspaper article about a political topic would stimulate interest in the information and 

facilitate deep-level comprehension of the article. It was posited that the more embodied 

format for civic background information would evoke a level of virtual spatial presence 

that would trigger an increase in physiological arousal resulting in higher levels of self-
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reported core affect and situational interest. The resultant increase in situational interest 

in the civic background information would then motivate the use of cognitive strategies 

necessary for deep-level comprehension of the related newspaper article.  

Participants were 43 Temple University students ages 18 to 29 who were 

administered a pretest to establish a baseline for their interest in and knowledge of the 

civic topics addressed in the background information for two newspaper articles about the 

political topic of Obamacare. The pretest also assessed their interest in and knowledge of 

other civic topics.  The civic topics addressed in the background information were the 

Federal Budget/Appropriations process and the Interstate Commerce Clause. The Federal 

Budget/Appropriations process was prominently featured in the media as presenting 

significant legislative challenges to the Obama administration in getting the bill approved 

by both the houses of the U.S. Congress. The Interstate Commerce Clause (contained in 

Article 1, Section 8 of the United States Constitution) was presented as justification by 

the Obama Administration before the Supreme Court that the law was constitutional. The 

items on the pretest measuring knowledge of general civic topics were adapted from the 

National Association of Educational Progress (NAEP) survey assessing the civic 

knowledge of U.S. students in grades 8 through 12.  

Items measuring knowledge of the Federal Budget/Appropriations process and the 

Interstate Commerce Clause were used to assess pre-existing knowledge directly related 

to the civic information participants read during the experiment. Also assessed in the 

pretest was individual or pre-existing interest in these knowledge areas. The same items 

measuring general civic knowledge and knowledge related to the Federal 

Budget/Appropriations process and the Interstate Commerce Clause were included in a 
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posttest. Masking items referring to the architecture of the buildings in Washington, D.C. 

were included in the pretest to minimize possible response effects and sensitization to the 

variables under study.  

Civic background information referring to the Federal Budget/ Appropriations 

Process was presented as text within a Minecraft simulation. Civic background 

information referring to the Interstate Commerce Clause was presented as text in an 

onscreen document. Both newspaper articles about Obamacare were presented as 

onscreen text documents. After reading the civic background information for one of the 

articles, participants read the related newspaper article. After a 15-minute break, 

participants repeated this procedure with the different, but equivalent, civic background 

information and newspaper article about Obamacare.  

To disentangle learning effects over time from learning effects due to differences 

in format, the civic background texts and newspaper articles were equivalent but not the 

same. Both background texts were at the same level of difficulty and both contained civic 

information relevant to understanding issues that arose with Obamacare.  Both newspaper 

articles were also at the same level of difficulty and both were about Obamacare.  

The civic background information for one of the two articles consisted of 

information about the Federal Budget/Appropriations process that was presented in text 

boxes embedded in a Minecraft simulation. The simulation was a more embodied format 

than an onscreen text document because it afforded participants opportunities for 

interactions with the environment such as “walking” through the virtual corridors and 

into the virtual House and Senate chambers and offices. The Minecraft simulation also 

provided concrete referents for words in the texts. Words such as “Congress” and 
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“Senate” were contextualized with graphic referents in the Minecraft simulation. Civic 

background information for the other newspaper article about Obamacare was presented 

in the less embodied format as text in an onscreen text document.  

Participants filled out questionnaires measuring virtual spatial presence, self-

reported core affect and situational interest after reading each of the civic background 

texts and newspaper articles. They also completed a comprehension measure after 

reading each of the newspaper articles. Skin conductance as a measure of objective 

arousal was recorded while participants read each of the civic background texts and 

newspaper articles.  
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Summary and Evaluation of Results 

The following section presents a detailed summary and evaluation of the results of 

the hypotheses tests and research question. For a more concise summary see Table 5. 

 

Table 5  Summary of Results 

H1 More Embodied Format for civic background 

information increases Virtual Spatial Presence 
Supported 

H2 More Embodied Format for civic background 

information increases Self-reported Core Affect 
Supported 

H3 More Embodied Format for civic background 

information increases Situational Interest 
Partially supported: Significant 

order effect of format on 

Situational Interest 

H4 More Embodied Format for civic background 

information increases Text Comprehension 

Partially supported: Increase in 

Surface-level  but not Deep-level 

Text Comprehension 

H5 Increase in Virtual Spatial Presence correlates 

with increase in Situational Interest 

Partially supported: Correlation 

only within condition in which 

Virtual Spatial Presence is highest 

H6 Increase in Virtual Spatial Presence correlates 

with increase in Self-reported Core Affect 

Partially supported: Correlation 

only within condition in which 

Virtual Spatial Presence is highest 

H7 Increase in  Virtual Spatial Presence  correlates 

with increase in Physiological Arousal 

Not supported 

H8 Increase in Situational Interest correlates with 

increase in Physiological Arousal 
Not supported 

H9 Increase in Situational Interest correlates with 

increase in Self-reported Core Affect 
Supported 

H10 Increase in Situational Interest in  newspaper 

article correlates with increase in Situational 

Interest in civic background information 

Supported 

H11 Increase in Situational Interest correlates with 

increase in Emerging Individual Interest 
Not supported 
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Table 5 (continued) 

RQ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Outcome: Text Comprehension 

 

Model 1 

 

Predictors:  

 

Posttest Civic Knowledge 

Situational Interest 

Virtual Spatial Presence 

Self-reported Core Affect 

Physiological Arousal  

 

 

Model 2: 

 

Predictors: 

 

Individual Political Interest 

Pretest Civic Knowledge 

Gender 

GPA 

 

 

Model 1 significantly predicted text 

comprehension.  

 

 

Posttest Civic Knowledge and 

Situational Interest were the most 

significant predictors in the model. 

None of the other individual 

variables significantly predicted text 

comprehension 

 

Model 2 did not significantly predict 

text comprehension 

 

 

None of the individual variables 

in the model significantly 

predicted text comprehension. 

 

H1: Effects of Format for Civic Background Information on Virtual Spatial Presence 

As predicted, virtual spatial presence was highest when civic background 

information was presented in a more embodied format. These results are consistent with 

the findings of previous research in which computer simulations that afford interactions 

and provide immersive qualities often evoke virtual spatial presence or a sense of “being 

there” or being embodied in the virtual environment. It should be noted that the 

simulation used in this experiment was an interactive desktop computer simulation 

relatively low in affordances for interactions and low in immersive qualities. Interactions 

were limited to navigating a first-person avatar through the corridors and chambers of a 

virtual U.S. Capitol building and clicking on virtual information kiosks. There also were 

limited affordances for social interactions in the simulation. The highest levels of virtual 

spatial presence experienced by participants in the present study were likely low to 
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moderate relative to what could have been experienced in a simulation that included more 

opportunities for interactions and more immersive qualities, such as one with higher 

resolution graphics and greater field of view (FOV). Since this experiment was conceived 

and conducted, however, technology has advanced to the point where user-friendly and 

inexpensive software is available that makes it possible to create more sophisticated 

virtual environments without significant costs to the researcher.  

 

H2: Effects of Format for Civic Background Information on Self-Reported Core Affect 

The findings also support the prediction that self-reported core affect would be 

higher in the more embodied format for civic background information than in the less 

embodied format. This finding aligns with previous research that suggests immersive 

media that evoke virtual spatial presence can be characterized as “affective media” 

because they often result in stronger emotional responses to stimuli than less immersive 

media (Riva et al., 2007).  

 

H3: Effects of Format for Civic Background Information on Situational Interest 

The findings do not support the hypothesis that a more embodied format for civic 

background information has a more significant effect on situational interest in the 

information than a less embodied format. Although there was no significant main effect 

of format on situational interest, there was a significant order effect. Situational interest 

in background information was significantly higher for participants who read the 

information in the embodied format in the second phase of the experiment than for 

participants who read the same information in the first phase of the experiment. A 
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possible explanation for this result is that the information presented in the Minecraft 

simulation was more interesting for participants who previously had been reading 

information only in the less embodied formats. When they ultimately experienced the 

Minecraft simulation, it was likely an unexpected and novel event that stimulated their 

interest. This raises the possibility that situational interest was stimulated primarily due to 

the novelty effects of a unique format for the background information. 

 

H4: Effects of Format for Civic Background Information on Text Comprehension 

The findings do not provide support for the hypothesis that presenting civic 

background information for a newspaper article about a political topic in a more 

embodied format increases deep-level comprehension of the article. Although there was 

no effect of format on deep-level comprehension, additional analysis revealed a 

significant effect on surface-level comprehension. A possible explanation for these 

findings is that the more embodied format for the civic background information provided 

the concrete referents sufficient to support surface-level comprehension of the related 

article, but it did not stimulate situational interest in the civic background information at 

the level required for deep-level comprehension of the civic background information or 

the related newspaper article.  

The absence of a significant effect of format on situational interest could explain 

why there was also not a significant effect of format on deep-level text comprehension. 

Situational interest in a topic or in information related to a text can motivate the level of 

cognitive effort needed to process a text at a deep level (Zhu, et al., 2009). In addition to 

a sufficient motive to process a text at a deep level of comprehension, however, sufficient 
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background knowledge related to the text is also necessary. Although participants did 

significantly better on the posttest measure of civic knowledge than on the pretest, it is 

possible the knowledge they gained was not sufficient in facilitating deep level 

comprehension of the related newspaper articles.  

Another interesting, but alarming, explanation for the insignificant effect of 

format on deep-level processing is provided by a study conducted by Alexander (2016). 

She found that students often engage in strategies to help them manage information rather 

than strategies for deep-level processing and knowledge-building. The result is that their 

capacity for engaging in these strategies is diminishing; therefore, stimulating young 

voters’ situational interest in political information might not be effective in overcoming a 

diminished ability to engage in deep-level processing of the information. 

 

H5: Virtual Spatial Presence and Situational Interest 

The findings provide partial support for the predicted positive correlation between 

virtual spatial presence and situational interest. A significant positive correlation between 

virtual spatial presence and situational interest emerged only within the more embodied 

format in which levels of virtual spatial presence were highest. This result is consistent 

with previous research that found a relationship between virtual spatial presence and 

situational interest (i.e., engagement) in a desktop simulation used to facilitate cognitive 

tasks (Rowe, Shores, Mott, & Lester, 2011). These findings also suggest that an optimal 

level of virtual spatial presence might be needed to trigger a level of situational interest 

needed for tasks such as reading a challenging text. Research in the neurochemical 

constituents of motivation supports this suggestion. Studies have found there is an 
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antagonistic relationship between cortisol and dopamine in which cortisol is released in 

the body in response to increases in physiological arousal. In response to elevated cortisol 

levels, dopamine is released in the brain (e.g. Pruessner, Champagne, Meaney, & Dagher, 

2004; Ikemoto, 2007).  Dopamine has an affective quality that when attributed to some 

object or entity motivates approach behavior and interactions with that object or entity. If 

arousal levels are too low or too high, however, avoidance behavior is the more likely 

outcome (Arnsten, & Goldman-Rakic, 1998). 

 

H6: Virtual Spatial Presence and Self-Reported Core Affect 

The predicted correlation between virtual spatial presence and self-reported core 

affect was partially supported. Similar to the correlation between virtual spatial presence 

and situational interest, the findings revealed a significant positive correlation between 

these variables only within the more embodied format in which level of virtual spatial 

presence was highest. It is reasonable to assume that the low levels of virtual spatial 

presence experienced within the less embodied formats did not evoke a response strong 

enough to trigger a similar increase (and thus variance) in self-reported core affect. 

Additional analysis of the relationship between virtual spatial presence and self-reported 

core affect revealed that the correlation for the Excited/Bored dimension of self-reported 

core affect was stronger than for the Happy/Sad dimension. These findings suggest that 

experiencing virtual spatial presence in a desktop computer simulation might not have 

increased physiological arousal enough to stimulate a level of dopamine in the brain to 

significantly affect the reward value (i.e., valence) of the information encountered in the 

simulation.  
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H7: Virtual Spatial Presence and Physiological Arousal 

The hypothesis of a positive correlation between virtual spatial presence and 

physiological arousal (i.e., skin conductance) was not supported. There was a significant 

negative correlation, however, that emerged in the more embodied format. These findings 

are inconsistent with previous research that found more immersive media that evoke 

virtual spatial presence often result in an increase in physiological arousal. A possible 

explanation is suggested by research examining the relationship between cognitive task-

switching and physiological arousal. Physiological arousal was shown to have decreased 

with frequent switching between cognitive tasks (Hilderbrandt, McCall, Engen & Singer, 

2016). Switching between an entertaining task and a work task has also been found to 

result in overall decreases in physiological arousal (Yeykelis, Cummings, & Reeves, 

2014). In the more embodied format in which participants experienced the highest levels 

of virtual spatial presence, they were frequently switching between what was likely the 

more enjoyable task of navigating a virtual avatar through a virtual Capitol building and 

the less enjoyable task of reading civic background information. Because task-switching 

can result in decreases in physiological arousal, this could have been the mechanism that 

mediated the predicted relationship between virtual spatial presence and physiological 

arousal. It is likely that no such mediation effect occurred in any of the other less 

embodied conditions in which participants engaged only in the task of reading 

information in onscreen text documents.  
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H8: Situational Interest and Physiological Arousal 

The findings provide no support for the hypothesized relationship between 

situational interest and physiological arousal. This result was unexpected because 

research suggests that physiological arousal often correlates with the intensity of 

emotional and affective experience (Citron, Gray, Critchley, Weekes, & Ferstl, 2014).  A 

possible explanation for this finding can be found in research that views situational 

interest as a multi-dimensional construct that includes the dimensions of “instant 

enjoyment” and “attention demand” (Garn, 2017). The dimension of instant enjoyment 

would likely be an initial, orienting response to a task that increases physiological 

arousal. If the task requires significant cognitive resources, however, the result could be a 

decrease in physiological arousal. Skin conductance for this study was measured by 

computing the average skin conductance level across each session and subtracting the 

appropriate baseline average. An alternative method for measuring skin conductance 

level by computing the frequency of non-specific phasic increases in skin conductance 

responses during each session might have better reflected the dimensional nature of 

situational interest and resulted in more significant correlations with physiological 

arousal. 

Another possible explanation for the absence of a significant correlation between 

situational interest and physiological arousal is that situational interest was measured as 

interest in the information and not interest in the technology. Based on previous research 

examining core affect and technology use, it is reasonable to assume that a significant 

correlation might have emerged between physiological arousal and situational interest in 

the technology (Gorini, et. al., 2009). No measure of situational interest in the technology 
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was included in this study because situational interest in the technology was thought 

unlikely to affect text comprehension. 

 

H9: Situational Interest and Self-Reported Core Affect 

The hypothesis that situational interest and self-reported core affect are correlated 

is supported. This relationship was significant across all format conditions. These 

findings were expected because research suggests situational interest is a multi-

dimensional variable that includes both the hedonic (pleasure/pain) and arousal 

(sleepy/activated) dimensions that comprise self-reported core affect. Situational interest 

and self-reported core affect are similar in that these variables both involve the attribution 

of a physiological response to some object or entity.  

 

H10: Situational Interest in Civic Background Information and Related Text 

The prediction that situational interest in civic background information would 

correlate with situational interest in the related newspaper articles is supported. 

Regardless of format, participants who were highly interested in the civic background 

information were also highly interested in the related newspaper article. This result was 

expected because both texts presented information about topics that were closely related 

and it is reasonable to assume that situational interest in texts related to the same topic 

would be correlated.  
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H11: Situational Interest and Emerging Individual Interest 

The findings do not support the predicted positive correlation between situational 

interest and emerging individual interest. A possible explanation is that high levels of 

situational interest might be necessary for emerging individual interest to develop. In the 

present study only 21% of participants experienced high levels of situational interest in 

reading the civic background information and related newspaper articles.  Another 

possible explanation is that the measure of emerging interest used in this study was not a 

valid measure of the construct. No prior studies were found in which a measure of 

emerging individual interest had been developed and validated. Although the volitional 

decision to reengage with a topic-related activity can be considered a measure of 

emerging individual interest in the topic, the choice for reengagement provided in this 

study might not have been optimal. The highest levels of situational interest in reading 

civic background information were experienced while participants were reading the 

information in the more embodied format of the Minecraft simulation, yet reengagement 

with topic-related activity was limited to taking printed text documents with them to read. 

A better measure of emerging individual interest might have been an index with Likert-

type items that measured and ranked participants’ interest in seeking out information 

related to the political topics addressed in the study in more embodied versus less 

embodied formats, their intention to learn more about those topics, and the importance 

they attributed to learning more about those topics. 
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RQ: Predictors of Text Comprehension 

The findings suggest that background knowledge and situational interest are the 

most significant predictors of text comprehension. Prior to the study, participants had 

negligible levels of background knowledge related to the civic topics addressed in the 

two New York Times articles about Obamacare.  Analysis of the pretest/posttest items 

suggests that participants’ knowledge of the Federal/Budget process and Interstate 

Commerce Clause increased significantly from pretest to posttest. The pretest/posttest 

items were directly related to information in the civic background texts, so it is 

reasonable to assume that comprehension of the background texts contributed to the 

significant difference in the pretest/posttest scores. The knowledge items on the 

pretest/posttest assessed only surface-level comprehension of the background texts, so an 

assessment of deep-level comprehension of the background texts could not be made.  

 

Conclusion  

The importance of an informed electorate in preserving a democratic form of 

government should not be underestimated. An electorate that is generally uniformed or 

misinformed ensures the devolution of a democracy into tyranny. The motivation for this 

study was the clarion call sounded by many scholars concerned that young voters know 

less about their government than any generation preceding them. Unlike their 

predecessors, many young voters today have low levels of civic knowledge.  Civic 

knowledge provides the background knowledge necessary for voters to fully comprehend 

the news about political issues and how those issues can affect them in very personal and 

profound ways. 
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This study was designed with the goal of providing civic background information 

for young voters in a format that would stimulate interest in the information thereby 

motivating deep-level processing of a newspaper article about a current political issue. 

The study fell somewhat short of this goal. The more embodied format for civic 

background information did not facilitate deep-level text comprehension of the related 

newspaper article most likely because it did not evoke sufficient situational interest in the 

civic background information. The more embodied format did facilitate surface-level text 

comprehension of the article, however, which is consistent with the embodied cognition 

perspective on text comprehension.  

Although the ultimate goal is to discover how to facilitate deep-level 

comprehension of political information, facilitating surface-level text comprehension is 

also an important goal because surface-level comprehension precedes and supports deep-

level comprehension. Surface-level comprehension allows the reader to identify the main 

ideas in the text and recall important details such as who did what to whom. For example, 

participants who achieved surface-level text comprehension of the New York Times 

article about Obamacare that referred to the Federal Budget/Appropriations process were 

able to identify how a government shutdown would affect funding for government 

programs and who has the authority to appropriate funds to those programs.  

The more embodied format also evoked higher levels of virtual spatial presence, 

which is consistent with other research examining this phenomenon. The findings also 

suggest that participants who experience higher levels of virtual spatial presence while 

reading civic information are also likely to experience higher levels of subjective feelings 

of enjoyment and arousal and higher levels of situational interest in the information.   
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 This study suggests that for young voters with low levels of civic knowledge and 

interest in civic and political information, experiencing virtual spatial presence while 

reading the information is likely to increase their interest and comprehension to some 

extent. To increase deep-level comprehension, however, a more immersive and embodied 

media format might be needed to stimulate higher levels of situational interest in the 

information. In addition to evoking virtual spatial presence, a focus on increasing the 

personal relevance of the information might also be required. Goal-oriented social 

interactions could evoke virtual social presence that might enhance the personal 

relevance of the information presented and stimulate the cognitive effort necessary for 

deep-level text comprehension.  

 

Limitations of Study 

 This study has several limitations. First, text comprehension is a complex process 

that involves many variables related to the individual, the text, and the context in which 

the activity of reading occurs. Although this study addressed many of these factors, it 

would have been impractical to have addressed them all.  

Second, experimental designs allow greater control and manipulation of variables, 

but they also create artificial conditions in which participants might not act as they would 

in a more natural setting. Participants in this study would likely not have chosen to read 

information about the Federal Budget process and the Interstate Commerce Clause had 

they not been instructed to do so. It should be noted that one of the factors that research 

suggests affects text comprehension is the reader’s perception of choice. Choice increases 

a sense of freedom that results in a determination and motivation to succeed and 
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contributes to ownership of learning outcomes. A previous study examining text 

comprehension found that students processed the text more deeply when they were given 

the ability to choose a text from a small number of teacher-approved texts (Fraumeni-

McBride, 2017). 

 A third limitation involves variable measurement. The variables in this study were 

measured primarily with quantitative measures. Deep-level processing was measured in a 

quantitative manner with multiple-choice and true/false items. Although one short-answer 

question was included in the measure, it was coded in a quantitative manner as either 

containing correct or incorrect statements. A full qualitative assessment of text 

comprehension that included audio recordings of participants’ retelling of the text might 

have provided a more nuanced and accurate measure of this complex construct. The 

measurement of skin conductance is subject to many factors that can affect the accuracy 

of the measurement. Although care was taken in keeping room temperature and electrode 

placement constant, there could have been changes in these and other factors affecting the 

measure. The length of the experiment was such that incremental changes in these factors 

could have gone unnoticed by the researcher. The software and hardware used in 

measuring skin conductance was also several years old. Unfortunately, this was the only 

software and hardware available to the researcher in the university in which the 

experiment was conducted. Newer equipment and more sophisticated software could 

have provided a more accurate measurement of skin conductance.  

Fourth, although extended and concerted efforts were made to increase the 

diversity and size of the sample, study participants were mostly from the Klein College of 

Media and Communication within Temple University, which could have introduced bias 
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into the sample because the present study focuses on media as vehicles for political 

communication. A larger, somewhat more diverse sample could have resulted in more 

significant findings. 

 A fifth limitation is the relatively low level of embodiment provided by the more 

embodied format. As noted above the more embodied format for this study was an 

interactive desktop computer simulation that had limited opportunities for engaging in 

interactions within the virtual environment, low resolution graphics and a small field of 

view compared to what is presently available.  

 Finally, but most concerning, is the possibility that a confounding variable might 

have been introduced into the study. Although both background texts were equivalent 

with respect to the overall topic of civics information and their level of readability and 

their relatedness to the topic of Obamacare, one background text presented information 

about the Federal Budget process in the more embodied format, and the other text 

presented information about the Interstate Commerce Clause in the less embodied format. 

Pre-test measures of individual interest in these two civics topics were not significant 

predictors of the posttest measures of surface-level comprehension of the background 

texts, but it is possible that an unidentified variable resulting from the topic/format 

confound impacted the findings in some way.  

There are many variables that affect young voters’ interest in and comprehension 

of civic and political information. This study included only a small sub-set of these 

variables. Other variables, such as religion, race, ethnicity and attitudes towards 

government institutions and officials also impact how young voters perceive political 

information. The broader political environment also can have a significant impact on 
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political attitudes and perceptions of young voters. These attitudes and perceptions have 

likely changed significantly since this study was completed as a result of changing 

patterns of media production and consumption and as a result of the current political 

environment of hyper-partisan politics in which elected officials of one party engage in 

the daily de-legitimization of legitimate political institutions and media outlets. 

 

Future Research 

Future research into how to stimulate interest in reading and learning about 

political issues, institutions, and processes should include more qualitative studies such as 

longitudinal studies that ask young voters to track their consumption of political 

information. Participants could be asked to keep journals in which they note their interest 

in certain political topics and why they choose to read a specific political article or book 

and what type of media they use to access the information.  Focus groups could provide 

valuable insight into how young voters perceive political issues, institutions and 

processes and aid in developing valid measures for questionnaires and surveys that 

measure the factors important in selecting and comprehending political information.  

More immersive technologies should also be used to present political information 

to young voters to assess whether and how these technologies might increase interest and 

comprehension. For example, a head-mounted 3D virtual reality system that allows 

young voters to act as representatives in a virtual Congress debating funding for student 

loans might stimulate interest in the Federal Budget process.  

More broadly, research should be directed toward assessing and improving civic 

education and media literacy in primary and secondary schools. Civic knowledge will 
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provide young people with the tools and skills they need to comprehend the political 

information they encounter in the media. Media literacy is especially important so young 

people know how to identify legitimate sources of political information and to think 

critically about the information they encounter.  
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APPENDIX A1: CIVIC BACKGROUND INFORMATION/FEDERAL BUDGET  

 

Congress and the Federal Budget and Appropriations Process 

 

Kiosk #1: The Capitol building is where the House and Senate formulate, debate and pass 

legislation. This building has been the site of countless committee meetings, hearings and 

conferences to discuss and pass legislation that affects the lives of millions of American 

citizens. One of the important legislative issues that Congress deals with every year 

involves the appropriation of funds to government agencies and programs. 

Kiosk #2: One of the important legislative issues that Congress deals with every year 

involves the appropriation of funds to government agencies and programs. The process of 

formulating a federal budget and appropriating funds to various government agencies and 

programs is a complex process that involves the President, Congress and every agency of 

the U.S government. The process to formulate a federal budget begins when the president 

provides Congress with his version of a budget. Members of the House and Senate 

Budget committees meet in their respective committee rooms to discuss the president’s 

budget priorities and to draft their own versions of a budget.   

 

Kiosk #3: Often the House and Senate cannot agree on a budget and instead work to draft 

appropriations legislation. Although the President has the power to sign executive orders, 

an executive order cannot be used to appropriate federal funds to government programs 

or agencies. The ultimate “power of the purse” resides with Congress. This power is 

given to Congress by the Constitution of the United States, which asserts: “No money 

shall be drawn from the Treasury, but in Consequence of Appropriations made by Law.” 

Only Congress can draft legislation, although it requires the signature of the President to 

become law.  

 

Kiosk #4: Congress does not have to agree on a budget for each fiscal year, but it must 

pass some type of appropriations legislation to fund programs whose funding is 

discretionary. There are two types of government programs —those whose funding is 
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discretionary and must be appropriated annually and those whose funding is mandatory 

and set by the law that created the program. Approximately one-third of federal spending 

is on programs whose funding is considered discretionary or optional and is therefore 

subject to annual appropriations legislation.  For example, funding for certain defense 

programs and food safety inspection programs is considered discretionary and funding 

for these programs must be approved by passing an annual appropriations bill. Programs 

run by the Center for Disease Control that identify and track outbreaks of infectious 

diseases are also subject to discretionary funding and annual appropriations legislation.  

 

Kiosk #5: Two-thirds of federal spending is on programs whose funding is mandatory 

and has been set by the legislation that created the programs.  For example, most of the 

funding for Social Security, Medicare and Medicaid is not dependent on annual 

appropriations legislation.  Most of the funding for the recent health care program or 

“Obamacare” was set by the law that created the program—the Affordable Care Act or 

ACA— so it does not rely on annual appropriations legislation.   

 

Kiosk #6: The House and Senate Appropriations Subcommittees meet to draft 

appropriations bills and then send the bills to the floor of their respective chambers for a 

vote by the full membership.  If the House and Senate each pass their version of an 

appropriations bill then it goes to a joint House/Senate committee that resolves 

differences between the two bills. If the House and Senate cannot agree on new 

appropriations bills to fund programs subject to discretionary funding, they will 

sometimes pass a continuing resolution. A continuing resolution is an appropriations bill 

that renews funding at current levels for all programs that rely on discretionary funding. 

 

Kiosk #7: Programs that rely on mandatory funding are not subject to annual 

appropriations legislation. Substantial cuts in funding to these programs can be made 

only by changing the law that established the program or by attaching a “policy rider” to 

an annual appropriations bill.  For example, policy riders were attached to continuing 

resolutions to make significant cuts in mandatory funding to college financial aid 

programs (i.e., Pell Grant awards) and to programs that investigate misdeeds by banks 
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and other financial institutions. Making passage of a continuing resolution contingent on 

attaching a policy rider to the bill is one of the few ways that the party in favor of 

spending cuts in mandatory funding for specific programs can get the other party that 

opposes the cuts to agree to them.  

 

Kiosk #8: An appropriations bill, such as a continuing resolution, becomes a law only if it 

passes both the House and the Senate and is signed by the President. Although the 

President can veto appropriations bills, a presidential veto can be overturned with a two-

thirds vote by members in both the House and Senate.  Appropriations bills also can be 

“filibustered” in the Senate. When a bill is filibustered, unlimited time is allowed for 

debate on the bill, which prevents the Senate from voting on it. It takes 60 votes to break 

a filibuster and invoke “cloture.” Cloture ends debate on the bill and allows Senators to 

vote on it.  

 

Kiosk #9: When Congress fails to pass any type of appropriations legislation, a 

“shutdown” of the federal government occurs.  Programs that rely on mandatory 

spending, such as Social Security, Medicare and Obamacare, would still receive funds 

from the U.S. Treasury during a government shutdown.  But funding for programs such 

as food safety inspection programs and programs that identify and track outbreaks of 

infectious diseases would eventually be depleted. 

 

Kiosk #10: In addition to appropriation bills and continuing resolutions, Congress has 

sometimes passed other types of legislation that regulates federal spending. For example, 

the Budget Control Act (BCA) of 2011 was passed that included a provision called 

“sequestration.”  Sequestration called for across the board cuts to all programs whose 

funding was discretionary for a total of $1.2 trillion in spending cuts. The Democrats held 

the majority in the Senate and were against sequestration, but they voted to pass the BCA 

because the Republicans, who held the majority in the House, refused to vote to increase 

the debt limit (sometimes referred to as the debt “ceiling) unless the Democrats voted to 

pass the BCA. Many programs that relied on discretionary spending experienced severe 

cutbacks in spending as a result of sequestration.  For example, investigations into causes 
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of industrial chemical spills and accidents were halted and national parks were closed in 

the most recent government shutdown.  But Social Security, Medicare and Obamacare, 

programs whose funding is mandatory, were mostly exempt from funding cuts as a result 

of sequestration.  

 

Kiosk #11: Making the passage of legislation to raise the debt limit contingent on the 

passage of other legislation is a tactic rarely used in Congress. Raising the debt limit 

allows the federal government to borrow enough money to pay debts already incurred 

and to fulfill its legal obligations for mandatory programs such as paying benefits to 

Social Security and Medicare recipients.  Most economists agree that an economic 

disaster would occur if Congress did not pass legislation to raise the debt limit.  

The U.S. Department of the Treasury provides the following explanation of the debt limit 

on its website:  

 “Failing to increase the debt limit would have catastrophic economic consequences. It 

would cause the government to default on its legal obligations – an unprecedented event 

in American history. That would precipitate another financial crisis and threaten the jobs 

and savings of everyday Americans – putting the United States right back in a deep 

economic hole, just as the country is recovering from the recent recession.”    
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APPENDIX A2: CIVIC BACKGROUND INFORMATION/ICC  

 

The Supreme Court and the Interstate Commerce Clause 

 

The building that houses the U. S. Supreme Court is an impressive structure built 

in the classical Corinthian style. Sixteen marble columns support the pediment at the 

main entrance of the building. Two bronze doors standing 17 feet high and 9 ½ feet wide 

span the entrance to the building and open into the Great Hall.  

 

At the end of the Great Hall are two large oak doors that open into the Court 

Chamber. The Court Chamber is an expansive space measuring 82 by 91 feet with a 44-

foot ceiling. Both sides of this intimidating space are lined with marble columns. At one 

end of the Chamber is a long raised oak desk or “bench.” The nine Justices of the 

Supreme Court sit behind this bench while hearing testimony in a case.  

 

Many cases that come before the U.S. Supreme Court deal with the issue of the 

balance of power between the federal government and state governments. Conservatives 

generally want to limit the power of the federal government and give more power to 

individual states. The powers given to the federal government are enumerated in the U.S. 

Constitution. Powers not given to the federal government reside with the states. Some 

powers are shared between federal and state government such as the power to levy and 

collect taxes.  

 

One power that is given exclusively to the federal government is the power 

Congress has to make laws that regulate commerce among the states. The Interstate 

Commerce Clause is contained in Article 1, section 8 of the Constitution and gives 

Congress the power “to regulate commerce…among the several states.” But this clause is 

often interpreted in different ways primarily because the Constitution does not clearly 

define the term “commerce” or give examples of exactly how it should be regulated. 
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The Constitution gives the power to Congress because economic activity that 

crosses state borders can affect the economic health and stability of the nation as a whole. 

When a case comes before the Supreme Court in which the Interstate Commerce Clause 

is used to support the constitutionality of a federal law, some Justices apply a broad 

interpretation of the clause and others use a narrow interpretation.  

 

Under a narrow interpretation of the Interstate Commerce Clause, Congress is 

limited to making laws that regulate only the buying, selling and transportation of goods 

and services that cross state boundaries. Under a broad interpretation of this clause, 

Congress can regulate activities other than the buying and selling of goods and services, 

such as manufacturing processes and workplace conditions if these activities have 

substantial negative effects on the national economy. 

 

During the period from 1918 to 1937, the majority of justices on the Supreme 

Court applied a narrow interpretation of the Interstate Commerce Clause and several laws 

were struck down as unconstitutional. For example, in 1936 a law to improve the working 

conditions of coal miners was struck down as unconstitutional. As a result, the federal 

government could not enact law to establish minimum wages or to improve working 

conditions. The narrow interpretation of the Interstate Commerce Clause caused many 

New Deal initiatives proposed by Franklin D. Roosevelt and passed by Congress to deal 

with the economic hardships that affected millions of Americans during the Great 

Depression to be struck down by the Supreme Court as unconstitutional 

 

Beginning in 1937, there was a distinct departure from the narrow interpretation 

of the Interstate Commerce Clause and a majority of justices on the Supreme Court were 

more liberal and began to apply a broad interpretation of this clause. As a result, the Fair 

Labor Standards Act of 1938 that set minimum wages and maximum hours for workers 

was upheld as constitutional. The Civil Rights Act of 1964, which outlawed racial 

segregation and discrimination, was also upheld as constitutional under a broad 

interpretation of the Interstate Commerce Clause. In support of these laws, the federal 

government argued that the Interstate Commerce Clause gives Congress the power to 
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regulate even a solitary act of discrimination by a local business if it could lead to 

significant and debilitating effects on the national economy. The government argued that 

if discrimination were allowed in even one business establishment, then all business 

owners could engage in discrimination if they chose to thus preventing large segments of 

the African-American population from engaging in commerce.  

 

Other legislation enacted by Congress during the 1970s and 80s such as the Clean 

Water Act and the Endangered Species Act were challenged as unconstitutional. But 

these laws were ultimately upheld because a majority of justices on the Supreme Court 

applied a broad interpretation of the Interstate Commerce Clause. Beginning in the early 

1990s, however, a shift back to a narrow interpretation of the Interstate Commerce 

Clause caused laws such as the Violence Against Women Act and the Guns-Free School 

Zone Act to be struck down as unconstitutional.  

 

Some legal scholars celebrated the Court’s return to a narrow interpretation of the 

clause because it would limit the power of the federal government and give more power 

to the individual states to deal with controversial social, cultural, and moral problems. 

But many people feared that the nation would become more polarized if Congress was 

unable to pass legislation to deal with such issues on a national level.  

 

Recently, the Court heard testimony in a case that challenged the Affordable Care 

Act or “Obamacare,” as unconstitutional. The Affordable Care Act allows the federal 

government to impose a mandate on most Americans to purchase healthcare insurance or 

pay a penalty. The plaintiffs in the case argued that the law was unconstitutional because 

the mandate could not be upheld under the Interstate Commerce Clause. They reasoned 

that this clause does not give Congress the power to force people to actively engage in 

commerce by making them buy something even if not buying something has substantial 

negative impacts on the national economy. 

 

The federal government argued in support of the mandate under the Interstate 

Commerce Clause because the clause makes no clear distinction between activity and 
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inactivity. The government also disputed the “inactivity argument” based on the fact that 

nearly everyone at some point in their lives will use healthcare services. The government 

argued that it can impose a mandate on individuals to buy healthcare insurance because 

when uninsured people become sick or injured and seek out treatment it could have 

substantial negative effects on the national economy.  

 

Although the majority of the justices ruled the mandate was unconstitutional 

under the Interstate Commerce Clause, Chief Justice Roberts said the mandate was not a 

penalty but a tax, so Obamacare could be upheld as constitutional under the Taxing and 

Spending Clause. Four of the justices agreed and the Affordable Care Act was ultimately 

upheld as constitutional. 

 

In his written opinion on the Affordable Care Act, Chief Justice Roberts implied 

that what mattered most in determining if a law was constitutional or not was to 

determine the original meaning of a constitutional provision as the Founding Fathers 

understood it and then apply this understanding to the law. This kind of legal reasoning is 

referred to in legal theory as “originalism.”  

 

Many legal scholars believe the Founding Fathers could not possibly have 

foreseen all of the problems experienced by our much larger and diverse nation. David 

Strauss, a law professor at the University of Chicago wrote that Supreme Court Justices 

“usually argue for what is fair and just and what would be good policy in today’s society. 

It is the unusual case in which the original understandings get much attention”  

Some scholars note that Chief Justice Roberts could have completely avoided 

writing an opinion on the Interstate Commerce Clause because he ultimately upheld the 

Affordable Care Act as constitutional under another constitutional provision. Because 

Chief Justice Roberts announced that his opinion on the case was a “holding,” it meant 

his interpretation of the Interstate Commerce Clause must be considered by other, lower 

courts in future cases. 
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APPENDIX B1: NYT ARTICLE/OBAMACARE/FEDERAL BUDGET 

 

House Republicans Set New Offensive  
on Government Spending 
 

By Jonathan Weisman 

  

WASHINGTON — Congressional Republicans are moving to gut many 

of President Obama’s top priorities with the sharpest spending cuts in a 

generation and a new push to hold government financing hostage unless 

the president’s signature health care law is stripped of money this fall. 

As Mr. Obama prepares to deliver a major economic address on 

Wednesday in Illinois, Republicans in Washington are delivering blow 

after blow to programs he will promote as vital to a more robust economic 

recovery and a firmer economic future — from spending on infrastructure 

and health care to beefing up regulatory agencies. While Mr. Obama would 

like to keep the economic conversation lofty, his adversaries in Congress 

are already fighting in the trenches. 

On Tuesday, a House Appropriations subcommittee formally 

drafted an appropriations bill that would cut the Environmental 

Protection Agency’s budget by 34 percent and eliminate newly announced 

greenhouse gas regulations. The bill cuts financing for the National 

Endowments for the Arts and the Humanities in half and the Fish and 

Wildlife Service by 27 percent. 

For the fiscal year that begins Oct. 1, Mr. Obama requested nearly 

$3 billion for renewable energy and energy efficiency programs — a 

mainstay of his economic agenda since he was first elected. The House 

approved $826 million.  

A House bill to finance labor and health programs, expected to be 

unveiled Wednesday, makes good on Republican threats to eliminate the 

Corporation for Public Broadcasting. “These are tough bills,” 

acknowledged Representative Harold Rogers, the Kentucky Republican 

who leads the House Appropriations Committee. “His priorities are going 

nowhere.” 

http://topics.nytimes.com/top/reference/timestopics/people/w/jonathan_weisman/index.html
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The Democrat-controlled Senate will not go along with the House 

cuts, but the different approaches will complicate negotiations. Talks to 

resolve the disparities have not really begun, lawmakers said, putting 

Congress and the president on a collision course that could shut down the 

government after this fiscal year ends Sept. 30. 

“This is as serious a challenge on fiscal matters as I’ve ever seen,” 

said Representative Steny H. Hoyer of Maryland, the No. 2 House 

Democrat and a veteran of more than three decades in Congress. 

In the Senate, Republicans are circulating a letter to Senator Harry 

Reid of Nevada, the majority leader, warning they will not approve any 

appropriations bill to keep the government operating after Sept. 30 if it 

devotes a penny to put in place Mr. Obama’s health care law. Signers so far 

include the No. 2 and No. 3 Republican senators, John Cornyn of Texas 

and John Thune of South Dakota, as well as one of the party’s rising stars, 

Marco Rubio of Florida. 

Taken together, efforts in both chambers amount to some of the 

most serious cuts to domestic spending since the Republicans in 1995 tried 

to shutter the departments of Energy, Education and Commerce — and 

ended up shutting the government down for 28 days. “It’s about time we 

cut some spending around here,” said Representative Paul D. Ryan of 

Wisconsin, chairman of the House Budget Committee. 

A senior White House adviser, Dan Pfeiffer, said Republicans were 

offering no plan “other than indiscriminate cuts as far as the eye can see 

and repeal Obamacare as often as possible.” 

“We need them to step away from the brink, stop the gridlock and 

work with Democrats to make progress,” Mr. Pfeiffer said. “If they don’t, a 

train wreck is inevitable and the country will suffer.” 

If the White House can reach the coming fiscal year without 

economic disruption, the fight will transition immediately to the next 

showdown: raising the government’s statutory borrowing authority. The 

Treasury has been shifting money within government accounts for weeks 

to keep the government solvent, but by October or early November, such 

“extraordinary measures” will have been exhausted, Treasury officials have 

told lawmakers. 

Mr. Obama has said he will not negotiate terms to raise the debt 

ceiling, but Congressional Republicans say they will not let the deadline 
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pass without concessions, either on changes to entitlement programs like 

Medicare or on some statutory timeline to put in place a sweeping 

overhaul of the tax code next year. 

“We’re not going to raise the debt ceiling without real cuts in 

spending,” Speaker John A. Boehner of Ohio said Tuesday. “It’s as simple 

as that.” 

To resolve the brewing fiscal crisis, the House and Senate must first 

agree on a budget for the next fiscal year, and then adjust their respective 

spending plans to comply with it. Republicans would have to drop their 

insistence that spending be set at a level equal to the total fixed by the 2011 

Budget Control Act, then cut further by the automatic, across-the-board 

spending cuts known as sequestration, something Senator Mitch 

McConnell of Kentucky, the Republican leader, said Tuesday that he will 

not do. 

Democrats will almost certainly have to come down from the 

spending levels set in the appropriations bills being drafted in the Senate. 

And Mr. Obama, who has issued veto threats on every House spending 

bill, will have to give up on some of his priorities, Republicans say. 

The Securities and Exchange Commission, which has been flexing 

its muscle against hedge fund managers and insider trading schemes, 

would see financing cut 18 percent from the current level.  

Under other House legislation, clean water grants from the 

Environmental Protection Agency would be slashed by 83 percent. 
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APPENDIX B2: NYT ARTICLE/OBAMACARE/ICC 

 

Supreme Court Upholds Health Care Law  
By Adam Liptak  

 

WASHINGTON — The Supreme Court on Thursday upheld President 

Obama’s health care overhaul law, saying its requirement that most 

Americans obtain insurance or pay a penalty was authorized by Congress’s 

power to levy taxes. The vote was 5 to 4, with Chief Justice John G. Roberts 

Jr. joining the court’s four more liberal members. The decision was a 

victory for Mr. Obama and Congressional Democrats, affirming the central 

legislative achievement of Mr. Obama’s presidency.  

The Affordable Care Act’s requirement that certain individuals pay 

a financial penalty for not obtaining health insurance may reasonably be 

characterized as a tax,” Chief Justice Roberts wrote in the majority 

opinion. “Because the Constitution permits such a tax, it is not our role to 

forbid it, or to pass upon its wisdom or fairness.”  

At the same time, the court rejected the argument that the 

administration had pressed most vigorously in support of the law, that its 

individual mandate was justified by Congress’s power to regulate 

interstate commerce under the Interstate Commerce Clause. The vote was 

again 5 to 4, but in this instance Chief Justice Roberts and the court’s four 

more conservative members were in agreement. 

The Obama administration had argued that the mandate was 

necessary because it allowed other provisions of the law to function: those 

overhauling the way insurance is sold and those preventing sick people 

from being denied or charged extra for insurance. The mandate’s 

supporters had said it was necessary to ensure that not only sick people 

but also healthy individuals would sign up for coverage, keeping insurance 

premiums more affordable.  

Conservatives took comfort from two parts of the decision: the new 

limits it placed on federal regulation of interstate commerce and on the 
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conditions the federal government may impose on money it gives the 

states.  

Five justices accepted the argument that had been at the heart of 

the challenges brought by 26 states and other plaintiffs: that the federal 

government, under the power given to Congress under the Interstate 

Commerce Clause, is not permitted to force individuals not engaged in 

commercial activities to buy services they do not want. That was a 

stunning victory for a theory pressed by a small band of conservative and 

libertarian lawyers. Most members of the legal academy view the theory as 

misguided, if not frivolous. 

“To an economist, perhaps, there is no difference between activity 

and inactivity; both have measurable economic effects on commerce,” 

Chief Justice Roberts wrote. “But the distinction between doing something 

and doing nothing would not have been lost on the framers, who were 

practical statesmen, not metaphysical philosophers.”  

 Justice Ruth Bader Ginsburg, in an opinion joined by Justices 

Stephen G. Breyer, Sonia Sotomayor and Elena Kagan, dissented on this 

point, calling the view “stunningly retrogressive.” She wondered why Chief 

Justice Roberts had seen fit to address it at all in light of his vote to uphold 

the mandate under the tax power. 
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APPENDIX D1: PRETEST INDIVIDUAL POLITICAL INTEREST 
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APPENDIX D2: PRETEST/POSTTEST CIVIC KNOWLEDGE 
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APPENDIX E: VIRTUAL SPATIAL PRESENCE 
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APPENDIX F: SELF-REPORTED CORE AFFECT 
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APPENDIX G: SITUATIONAL INTEREST 
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APPENDIX H1: TEXT COMPREHENSION/OBAMACARE/FEDERAL BUDGET 
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APPENDIX H2: TEXT COMPREHENSION/OBAMACARE/ICC 
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