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ABSTRACT

Research ovehe past several decades suggests there are persistent political
knowledge gaps among electocahorts in the United StatedSf particular concern to
many scholars is a generational gap in political knowledge that appears to be widening.
The current gegration 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 educatiors a significant predictor of political knowledgnestrength
of thisrelationship has declinad recent yearsSince the 1950s, overall levels of formal
educationn the United Statelsave significantly increased, yet there has not been a
proportionatancrease in overall levels of political knowled@me scholars attrilde
this declinein therelationship between formal education and political knowledge
preceding declinen the quality ofcivic education in our primary and secondary schools.
Quiality civic education is important becausprovides young people witlivic
knowledge—knowledge of how their system of government functions and how they can
become effective participants within that system

Civic knowledges important because @éisoprovides a context for a deep
understanding of informatiotisseminatedh the mediaabou current political issues.
Although voterscanlearn about political issuds/ encountering information imarious
types of mediahtere is a strong correlation between consumptidextbasechews
media and levels of political knowleelgNewspapereadership has declingabwever,
especially for traditional print newspapers, whichtigs lowest level since 194Bigital

readership is difficult to assess, but there is some evidence that digital newspaper



readership is not nearly endutp account for the decline in readership for traditional
print newspapers.

Civic background knowledge and interest in reading about political issnes
enhance deelevel comprehension of tekiased plitical information Finding ways to
make civic bakground informationnterestingfor young votersould stimulateheir
interest inreading about political issu@sd result in increasing their levels of political
knowledge If the Millennial generatiorcontinues to be less knowledgeable than their
predeessorsit could erodé hi s  @lity toreftedively represnt itsinterests and
could eventually resul t lisredacedpeoneiet y i n whi
whisper.

This studyexaminel text comprehension and inter@gthin the context ban
embodied cogmion perspective in which thebstract symbols of language aiewed a
fundamentally groured in our bodily responses to anvironmentEmerging nedia
such as interactive computmulations and virtual environmengsovide a wayo
ground unfamiliar and complex politicedxt-basednformation inembodiedexperiential
contextsthatcouldincrease comprehensiomn abstract concept3hese media often
evoketheperceptiorof “ bei ng &a&aheretlal spacag.e, Thersen
virtual spatial presence, creates a degree of spatial uncertaintgmhasult in an
increase irarousal that stimulatesterest in thenformation excountered in the virtual
space.

A within-subjectsexperimentvasconducted to determine whethproviding
civic background informon in a moreembodied media formdi.e., an interactive

desktopcomputer simulatin) versus a less embodied format (iam onscreen document)



for newspaper articles about Obamacaceeasednterest in anadompretension ofthe
articles The data were analyzed with paire@s$ts and repeatedeasures ANOVA.
Other statistical tests were also performed to determine relationships among the variables
of text comprehension, virtual spatial presence, situational intsgditeported core
affect, and physiological arousal.

Thefindingsindicatethatsurfacelevel text comprehension of a newspaper article
about Obamacare was significantly higher when civic backgrofadnationfor the
article was presented in the me@mbodied format; however, format did not have a
significant effect on deefevel comprehension. The findings also indidgatetlevelsof
virtual spatial presence aséli-reported core affeatere significantly higher when
participants read information the more embodied forma&lthough the results did not
reveal a significant effect of format on situational interest in the informahere wvas a
significant order effect of formain situational interestThis wadikely the result ofa
noveltyeffed and not specificallp result of the level of embodiment the format
provided

Within the more embodied formaigasificant positive correlationemerged
betweervirtual spatial presence and situational inteaest betweenirtual spatial
presence anceHf-reported core affect (i.e., subjective feelings of arousal and enjoyment)
however, anegative correlatioemergedetween virtual spatial presence ahh
conductance levelSignificant positive correlationgalso emerged across format
conditionsbetwveen situational interest and sedported core affect and between

situational interesn civic background informatiofor a newspaper artickend



situational interest in the article itselfhe main predictarof overall text comprehension
of the newpaper articlesbout Obamacamgereposttest civic knowledge and situational

interest
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CHAPTER1

EXPLICATION OF THE PROBLEM

From the political treatisesf Plato to the more recentminationsof Walter
Lippmanrt, the ability of averageitizensto summon the requisite knowledge to
participate dectivelyin theirown 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 accrtigetpolitically weltinformed.Those who
areknowledgeablelzout political issuegnstitutions and processes are better equipped t
represent their own interestalfill their obligations as citizens, and realize tleméfits
of democracyThe inequitable distribution of political knowledge resutithe
inequitable distribution of power and resources @tichately renders democracy less
democratic.

Galston (2001) provides support theassertionthatacitz en’ s | ev el of
knowledge is important to theature of a democratic politilis research revealed that
“citizens with | ow | eve?icannafbllowpblior mati on |
discussion of issues, are less accepting of the give and take of democratic policy debates,
make judgments on the basis of character rather teaassand are significantly less

inclined to participat¢e n pol i tics at all” (p. 218).

'walter Lippmann was considered a “public intellect
1922 bookPublic Opinioni n whi ch he voiced his concern over the
their ability to selfgovern (Riccio, 1963, p.iix.

The terms “information” and “knowledge” often are
literature; however, some scholars reserve the tern
yet Dbeen effectivel genteimearvouseydtenrby an organi sm’s



The mass dissemination of political information is vital to increasing aggregate
levels of political knowledge amg segments of the electorate. Basplite the
proliferation of political information and the modern media matons that have
increasedccessibility political knowledge gapketween segments of the electorate
persist The knowledge gap hypothesis, first proposed by Tichenor et al., (1970), claims
that agmore information flows into a system through the mass media, those with higher
sociceconomic status (SES) acquirema knowledge than those withwer SES.

In a wideranging and sophisticated examination of political knowledge gaps,
Delli Carpini and Keter (1996) analyzetheir owndataand datdrom severabther
studiesin an effort to identify the various determinants of political knowledge gaps and to
understand the nature of the complex relationshepwden the variables involvethe
results of tleir analyses revealed that interest in politics and attention to the mass media
were the personal level variables most predictive of political knowledge.

Researclover the past forty yealsas showrhatlevels of politicalknowledge
have beendeclinng@ong t oday’ s youngest members of
referred to ashe“Millennial” generatioro r  “ Ge n €.1Usirtg dadarfromyhis own
research and the Nationaldétion Studies, Wattenberg (20@D09 concluded that
Millennials know lessabou politicsthan any previous generation of young votete T
political knowledge gap between the youngest voters and their older counterparts has
increased by 12 percentage points from 1964 to 2R88earch also suggests ttheg

Millennial generation erfred 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.



than any generation preceding thédoule, 2001)Although the 2016 U.S. Presidential
election appear® haveenergizé Millennials,an NBC News/GenForward poll indicated
nearly 456 of them saidheyhad littleor nointerest in politiceand nearly 459%aid they
definitely or probably would not vote in the 2018 midtermsvere uncertain about
voting (Perry, 2018).
Many poliical scholars and educatdear that o d goungwoters wilbecome
less able to make informed electoral decisions as they mature and be less effective as
participants in the political system than themhortsof past generation®elli Carpini &
Keeter, 1996Delli Carpini,2000; Géston, 200 ) APew “ News” 1 &I Quisuppo
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 wideth@spite 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% ofMillennials report they read the newasity, 88% of them get
their news from Faceboolkgésociated PresSORC Center for Public Affairs Reseafch
American Press Institute 2015) . Because “fake news” on
current news habits of Millennials could result in even widesdmgtween this cohort
and their older counterparts who tend to rely on traditional media s@audess print
newspapers
Some scholars propose that a lack of civic knowledge (knowledu#ibtal
histoty, institutions and processes) could accountterwidening knowledge gaps in

overall political knowledge and interegt.a recent examination of political knowledge



gapsMilner (2010) reviewed crossational research and found that countries with large
gaps in levels of civic knowledge had the latggaps in overall political knowledge
between cohorts in their respective electoradesadequate level of civic knowledge
provides an important context for comprehension of political information distributed
through the mass media and also helps indaigland groups identify and implement
needed changes to the current political system.

Citizenswhoinclude textbased media such as newspapers and magazines as a
part of their daily news * di-@formedsegmdnisnue t
of theelectorate Delli Carpini & Keeter, 196; Elo & Rapeli, 2010; Milner2008), yet
young voters today tend toewi political media that containt o o mfic la st enott ver
engaging (Vahlberdshearer, Peer, Williams, & Figuerd0§. Young voters araot
likely to embrace traditional print like their older counterparts. So finding ways to
provide textbased political information ithenew media formatthey are now utilizing
is vital to helpinghem become more informed voters.

Althoughthe recent @nomic recession and the Supreme Court decision in
Citizens United vi-ederal Election Commissiq2010) are issues thebuld affect many
young voters in a very personal and profound way, low levels of civic knowledge could
affect how they assess the ilcptions and personal relevance of such issues and could
contribute to their low levels of political interesis Galston (2007xoncludesn an
analysis ofesearch on civic knoedge, education and engagement:

[T]he decline in civic knowledge is not gty a symptom of the overall
decline of American civic life. On the contrary, | contend that civic

“Alt hough the term “text” is sometbasekisisugesh¢his t o ref e
context to refer to information that is langudpesed.

4



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.l{pgb4)

Although our educational institutions should work to increase levels of civic
knowledge for future generations of youngarstby 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 motivat®lillennialsto read about current political issues.

With readershipf traditional news sourceteclining(Barthel, 2017)increased
consumption by young voters of texased political information would benefit news
media outlets that profit from an incesal consumption of such medidelgreatest
benefit howeverwould accrue to our democratic institutions and processes.

In addition to traditional sources of civic informati@uch as media and
educational institution®)ahlgren (2005) proposes the oot of civic culture as a vehicle
of political information transnssion. In democracies that need to engage various
heterogeneous constituencieey media, such as the Interreggproviding
transformative channels of political communication that coudiémentally change the
political culture and the nature of democratistitutions. Dahlgrelautions, however,
that the process of change is still underyemgd that there is still no firm conclusion on
whether this change is for the betterment or detninof 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 infdiis perhaps more

important for this generation of young voters than for any of their cohorts of past



generations. |l ncreasing young vbhasekr s’ i nte

political informationis vital to decreasing theidening generationgdolitical knowledge
gap between young voters and their older cohorts and to ensuring that the current
generation of young voters can participate meaningfully and eféégiiv the political

process.

Proposed Solution

Research suggests that virtual eamments such as interactive 3D siatidns
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
computergenerated simulation of the solgsgem to teach scientific concepts found that
the technology helped students acquire conceptual knowledge about astronomical
phenomena and adopt a less naive and more comprehensive and deep understanding of
how planetary motion affects natural phenomenaath (Yair, Mintz & Litvak, 2001).

In addition to improving comprehension of complex phenomena, research also
suggests that computgenerated virtual environments often evoke interest in the
informational content they contain (Jarmon, Traphagan, May&aT rivedi, 2009). The
type of interest evoked is most often sHod or situationaj however, studies suggest
that situational interest can motivate cognitive strategies that result in deep
comprehension of a text (Paige, 2011). An enduring intarestime activity or object
develops as a result of experiencing repeated instances of situational interest (Hidi &

Renniger, 2006).



Virtual environments also often evoke t
and studies have shown a correlatientbowe en t he sense of “being
sometimes referred to as virtual spatial presence and interest (Rowe, Shores, Mott &

Lester, 2011). Virtual environments provide more embodied experiences than text
because t he exteadioh a bodigf oorr etsheen c“e” i throbugh a vi r t u
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 undstanding of important political concepts and stimulate situational interest
in a political topic resulting in a deeper comprehension oftiaged 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 anduch exposurerzas more likely to occur when there were fewer
channels of communicatioAs Bennett and lyeng&2008)note, in the 1960s and 70s,

[tlhenews reached not only those motivated to tune in but also people

with generallylow levels of political interest, thus allowing the latter

ggoup to ‘° catmordattenfive counterpdrtdr But dnae ithe

network§ hol d on t hewaslaosened,riratlby tiee @adene n c e

of cable, then by the profusion of local news programnand, eventually

by the Internet, exposeito news was no longer a giviem the great

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

absence ofiews features that offer the appeal of tgdélevision, games,

and otheinteractive content communities meant that yoursgeliences

quickly found bettethings to do with their television time than watch the
news(p. 718)



AlthoughMillennials repot they often see political neves Facebookhat they have not
actively sought outMitchell, Gottfried, & Matsa2015), arecent survey conducted by
the Pew Research Cen(@018)does not support the hope tliais incidental exposure to
political information will increasehe political knowledgeof young votersRecent
research expl oring meseglecave antbpiniorecensistednts o s ugge
media use behaviors among citisdurther increase informatigaps ( Lechel er &
Vreese, 2017, p. B. And without the requisite civic knowledge, meredgisg political
news onFacebook does not necessarily equate with a deep understanding of political
issues.

Comprehension of a text at a deep or global leveliregs backgrounénowledge
relatedto the text(Langer, 1984; Taboad@pnks, Wigfield & Guthrie, 20009 Situational
interest in the text topic can provide the motivation to expend the cognitive energy
necessary totegrate background knowledge the reader already possdtsesw
informationin the text. The process of integrating new information in a text with
knowledge a reader has already acquired is often referrectlabasation

A within-subjecs experimentwascondicted to examine whethprovidingcivic
backgroundnformationin amore embodied format versus a less embodied formald
increasesituationalinterest in ancid canprehension of vespaper articles aboat
political topic The overarching perspective guiding this study is onevibats
embodiment as affecting the cagwe processingf a text at all levels-from the literal

or surfacelevel of processing tohe inferential or deefevel of processing.



Theoretical Framework

Theframework guiding this study iaformed by theories of embodied cognition
and by resealrthat examines the cognitive processes that facilitate deep comprehension
of a text. Although a purely cognitive approach to explaining highger cognition such
as language and text comprehension has guided much of the text comprehension
research, a me 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 aprach 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 tiet primary function of
language comprehension@gparation for situated action and the representational
processes involved i n thelwams malh systeamsform as r el
perception, action, and affect” (Poldrack,

The embodied view of cognition posits tlcagnition even higheorder
cognition such as text comprehension, is grounded in the-lboaiypenvironment
rel at i @gngidnisgmbodied when it is deeply dependent upon features of the
physical body of an agent, that is, when aspects of the's¢p@dy beyond the brain play
a significant causal or physically constit
Foglia, 2011)The brain itself is a complex system embedded in a body and in an
environment that are also complex systems. Cogniticerges 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



in the human brain as a consequence of evolutienbtain 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 ourselvesaur world.Embodied cognition theorists

such as Andersof2003) posit that sensations from both our external and internal
environments provide the foundation fbmking, rrasoning and other higherder

cognitive processesuch asanguage use armbmprehension:

[M]ost realworld 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 tHact that cognition is a highlgmbodiedr

situated activity—emphasis intentionally on all threeand suggests that

thinking beings ought therefore be considered first and forera@sttang

beings.(p.91)

Unless a reader has indexed the abstract syrimigonstitute a texit some
levelto their physical referents in an embodied context of situated action, thvaltext
remain a meaningless configuration of @heensional lines and shap@3oldstone &
Barsalou, 1998)Zwaan and Kaschak (2008) posita t | anguage shkhoul d
sequence of stimuthat orchestrate the retrieval of experiential traces of people, places,
objects, events,armilct i ons” (p. 268).

Although the embodied cognition perspective on language and text
comprehension is gdimg 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. &cent research in developmental psychaoldigguisticsand

cognitive neurosciencéowever, providepersuasivempirical support for the embodied

10
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view of cognition in which the meanings derived from linguistic symbols are grounded in

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

Proponents of embodied cognition theories asserttikah o wl edge r et ai ns it
motor origins” (Barsalou, 200O0Opsonkcih, Bar sa
2003).

Dreyfus (D05) presents a bridge between this epistemological dividpobits
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 perceivedhrough 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 Al researchers encountered in their
attempts to ieate 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 eestthat 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 cognitiotiveslya
up d a toetdes “p oButtHisupdating does not operatean br ai n t hat i s “t
There are conceptual properties instantiated in the brain that ceigjimaperceptual
experience that initiatetthe very first firings of neurons in the brairhrough successive
experienceof a brain in a body that ids» a“ b e-inthgworld” t hese experi en

eventuallystripped down to thefundamental properties. The resultcanceptual
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constructsare then meshed with currently perceived experience in a dynamical system
that congtutes human cognition.

The theoretical integration that Dreyfus poses can also inform an understanding of
higher order cognitive processes such as text compreheWdem a reader has limited
experiential information grounding the abstract informatioexa provides, deep
comprehension of the text can be difficult or impossiBrom an embodied cognition
perspective, “the primary function of | ang
instead to prepare agent s .61 Recanibehawotale d act
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 understaafithgs complex
phenomenon. Media technologies such as interactive 3D virtual environments provide

such contexts.

Organization of th&tudy
Chapter 2 presengsreview of the literaturthat includesan explicatiorof the
constructs of political knowlege, embodied gmition, and text comprehension
addition,thechapterincludesa list ofhypotheses and a research questirapter 3
provides a detailed explanationtbe method used test the hypothesesd to answer
the research question. Chaptgaresents detailed review of the data analysekapter 5
includes a discussion of the results, limitations of the study and suggestions for future

research.
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CHAPTER2

REVIEW OF LITERATURE

The first section of this revietocuses on political knowtgeandincludes an
overview of the debates regarding the natu
citizen in selfgovernance, a discussion of ttantroversies regarding the constituents of
political knowledge and how it is measureaid an examin@n of heuristics as
substitutes for political knowledgandof the \ariables affecting political knowledgend
political knowledgegaps The secondection of this review gives a detailed explication
of theories of embodied cognition and presents theswids as a framework for
understanding how meaning is derived from the atissyambols of languag@he 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. Sioténayi
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 thdtdwuoprove

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 evesralasg

Disagreements about what most citizens need to know about politics are grounded
in the debate about what constitutes the ideal form of goverreamdebate that focuses
on the proper nature and scope ddtremangi ti ze
unresolved At the heart of the controversy are philosophical and empirical
disagreements about who is fit to govern and who actually goveendemocracy-the
elites or the masseSor example, some scholars claim tthegelites—the fewwho hold
positions of intellectual, religious, or corporate leadership in seciatgthe ones who
can best comprehend the issues fatiegpolityandwho should and do wield the
strongest influence on government poli©thers contend that the manthe aveage
citizens in a democraeycan 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 controversyver who is fi 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. Thasnatter
continuedto be debated bynoremodern day palical philosophers and scientists, some
of whom propose either descriptive or prescriptive elite theorigevadrnance
(e.g.,Bachrach, 1962Bryce, 1912 Dahl & Lindblom,1953; Lippmann, 1927

Schumpeter, 1943) or participatory theories of demod@gy Burnheim, 1985;

® 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

What Constutes Political Knowledge and How ithdeasured

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, Cortesek, RaDunwoody, 2004; Eveland,
Marton, & Seo, 2004) posit that political knowledge ishfaictual and structural,
comprisingbothspecific political factand their interrelationshipBoth types of
knowledge are likely necessary for an adequate unddistpaf 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 politicadka they are likely to encounter
(Delli Carpini, 2000; Delli Carpini & Keeter, 88; Graber, 2004; Schudson, 1999

Delli Carpini and Keeter (1996) focus on the importance of factual political
knowl edge and define it alsoutpditicsehatrissstorgde of f
inlongt er m memory” (p. 10). Much of the resea
citizens possess low levels of political knowledge measuctsaigpolitical knowledge

and usesued response or free recall items that regsurvey respondents to correctly

® Kuklinski andQuirk (2001) give an idepthexplication of thecome pt u a | p rumabidulateds a n d
differences in assumptions, definitiomsn d me a at impagtsdnclusibns regardipglitical
knowledgeand citizen competendp. 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 performedwbatdetter with other methods of
measuring political knowledge.

Other methods of assessing political knowledge, such as focus groupdepthn
interviews and measures associated with these methods (e.g., content analyses of
transcripts) have been prageal 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 andl@pth interviews indicates that citizens can engage in
complex arguments abouslgical issues and can make valid inferences without knowing
many of the specific political facts related to the issues (Gamson, Gé&2er, 2001).
These methods of assessing levels of political knowledge are better at measuring
structural knowledge shas inferencenaking; 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., sictural knowledge) based on a very limited range otipalifacts
(i.e.,factual knowledge), suggests that such inferences are not always adequate

substitutes for more fattased informed decisiemaking (Lau & Redlawsk, 2001).

Heuristics as Substites for InDepth 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 anccéstan 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 nvosg¢rs use heuristics based on one or
two facts about a candidate such as party affiliation (e.g., Democrat; Republican) and
ideology (e.g., conservative, liberab make electoral decisioriBheir findings suggest,
however, that voters who possess fastual political knowledge use heuristics much

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

Ironically, heuristics are most valuable to thosewtight in fact need

them leastSophisticated voters, who undersiahe 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. (867)

For example, the meaningpabltbenteams *
not static and have changed in accordance with changes in the sogalitcal

culture (Dalton, 2000 As candidates within a dain party become moxiverse

in their social and political views, party affiliation becaadess reliable

heuristic guiding v ot er ' s e | \@ters who poksess &larges i on s .

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

heuristicamore 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
heuristicsactually under mi nes the notion that “inforn
aggregation [i.e., unformed votes combined with informed votes] can

compensate for voters’ shortcomings (p. 4
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with low levels of factual political knokedge 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 thabtiold
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 mordecoanpl
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 democratéal of an informed citizey.

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 texbased political information andhars ignore or purposely avoid A.
significant body of literaturexamines the variables involved in the acquisition of
political knowledgeDelli Carpini and Keeter (1996) conducted perhaps the most
comprehensive and-tepth investigation to date ofelvariables 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 ina pathd®!| t hat they cl aim is
accounting for differences in | evels of po

support the view that the relationship among the variables affecting the acquisition of
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political knowledge is complex and indes 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 Wdemare mostly indirect determinants of
political knowledge that affect the more proximate determinants of political knowledge
such asttention to the news media, political participation and interest in politics.
Several studies have examined the retehip between attention to news media and
political knowledge (e.gDelli Carpini & Keeter, 1996Elo & Rapeli, 2010; Eveland, Jr.

& Scheufele, 2000Prior, 2005).

Research in reading comprehension suggests that individuals who are interested in
aparticularknowledge domain or topic are likely seekout information related to the
domain or topicWhenencountang a text related to théomain or topiof interestthey
arealsolikely to engage in agnitive behaviors necessary for deep comprehengitreo
text (Hidi & Harackiewicz, 200Q)Althoughinterest (both individual and situational) is a
variable that research suggls affects text comprehensidew studies have examingue
determinant®f individual or situational interegt political informationandhow such
interestmight affectdeepcomprehensionf a political text As Strombéck and Shehata
(2010) note,the paucityof researchnto the antecedents of politicalterestis
particularly puzzlingwithin the political science and politicebmmunication 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, politicalknowledge and political participation. From such a

perspective, it isurprising that only a limited amount of research has
addressed the antecedentgalitical interest (p. 575)
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Investigating the antecedemtfpolitical interesis important becausenderstanding how
to stimulate interest in political information coulesult in narrowing political knowledge
gaps

Somestudies have investigated how political interest affects learning from the
news (Fiske, Lau, & Smith, 199Blambrick, Meinz, Pink, Pettibone, & Oswald, 2010;
Pettey, 1983; Stimbéck, DjertPierre, & Shehta, 2013) antlow differences imews
media format affedearning(Eveland & Dunwoody, 2001, 2002; Eveland, Seo, &
Marton, 2002; Tewksbury & Althaus, 200@ut few studies havmvestigatechow news
mediaformat affects political interesGuo & Moy, 198) and o studies to date have
examined how media format affects situational interest in and comprehenggai of

basedpolitical information from an embodied cognition perspective.

Political Knowledge Gaps and Millarals

Since the 1970s, levels oflgacal knowledge among the youngest members of
the U.S. electorate have been declining despite increases in the proportion of individuals
attending college andespite events such as teerorist attack®n the United States that
occurred on September, 12001, which destroyed the World Trade Center in New York
City, damaged the Pentagon and killed over 3,000 and injured more thampégpde®
(Galston, 2007)Although the 2008 Presidential election increased voter turnout among
Millennials, it appears iid little to ameliorate t political knowledge age gap. Research
conducted byrhePew Researc@enter(2010)after the election of Barack Obama,
revealed thaadults ages 18 to 29 had lower scores than any of the other age groups

surveyed orall but twoof thequestionsSome scholars believe that tpislitical
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knowledgeagegap may be generational and not ameliorated by the aging of the cohort
(Delli Carpini & Keeter, 1996, 2000bpnereasm suggested for this decline in levels of
political knowledgeamong Millennialsvho entered high school in the 1980s through the
1990sis that theydid 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 die textbased 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 Nationa
Science Board indicates that civic knowl ed
more familiar with the rules that govern civic institutions also tend to be more
knowl edgeabl e about political figures, par
their less welinformed counterpart$\@ational Science Cente2008. Citizens with high
levels of civic knowledgalsotend tobe more interested in politics asgend more time
reading about politics in books, magaziaesl newspapers than those withvéo levels
of civic knowledge.

As noted above,igic knowledge is most often measured through survey research
that asks respondents to answer specifichaats e d questi ons about th
history and institutions. A series of surveys commissidnetthe Intercollegiate Studies
Institute revealed that even those Americans with college degrees scored poorly on a
political knowl edge qui z t hadundihgopdneiges,d on ¢
political history and institution2008) As a graip, college graduates did only slightly

better than those with only a high school diploma. Acrossgagroups, with the
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exceptio of the Baby Boomers (born between 1946 and ),964 average score on the

test for those with a college degneas below 8%. In the past, education was a

significant predictor of political knowledge. While this redauship is still viableit has

become a less reliable indicator of the level of political knowldoighe present cohort

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

role as civic educators: “Despite consiste
citizenship, and states’ statutory acknowl
of the schools, the amouaof time devoted to the instruction of democratizenship

has decl i&Mcdohnell, ZD06p.R)e

SectionSummary

The empirical and philosophical debates about what most citizens know or need
to know about politics remain unresolved. Reseasshshown 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 informe@cisionmaking 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 becortess reliable as a predictor for more recent
generations of young voters. Some scholars posit that the diminishntleat of
relationship betweeformal educatiorand political knowledge is in part due to the
failure of our educational institutions to progisufficientinformation about fundamental

aspects of pdiical institutions and processdde civics information that is provided
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schools and in the medsmost often not immbodieccontexts that trigganterest or
enhanceomprehension for youngeople 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 erecommendations are hammtsand participatory,
including a recommendation to include “sim
procedures” in civics cig, &Bridgeland,201(,6.&)Y son, M
Such recommendations imply that more enfibd contexts for political information are

needed to increase levels of civic knowledge and interest in young \®aens. scholars

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

of voters with little interesih politics and with an inability to process tédsed

information about politics at a deep and global level.

The following sectionpresend an overview oémbodied cognition theories of
languageand reading comprehension. These embodied theories aaohfineal
research supporting thepnovides the rationale for why presentitext-basedcivic
information in an embodied format migétimulate interest in the information and

facilitate text comprehension

Embodied Cognitiomnd Text Comprehension
The pevious sectioffiocused on political knowledge and interest gaps between

todays young Vvoter s andThisdeaionwill dcscussehet s o f
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embodied cognitioperspective on language and readingiprehensiof First, an

overview ofthe embodied cognitive perspective will be provided that includes a
discussion of theifferences between the embodied cognition and classic cognitive
approaches to language comprehensitaxt, a more detailediscussion will be

provided orembodied cogmion theories and how they explain the processes involved in
comprehending languag€éinally, areview ofstudiesproviding empirical support for
embodied cognition theories will be provided dhe role of background knowledge in

reading andext comprehesionwill be discussed

Overview of Embodied Cognition Perspective

How are humans able to think, to reason, and to acquire knowl&tga@eahat
the thinking mind exists as a consequenchefperceiving bodizasa long and diverse
intellectual histoy rooted inthe philosopltal treatises of Aristotle arfths inspired
recent developments in cognitive theories aimed at increasing our understanding of
cognitive processedohn Locle, the seventeententury empiricist philosopher
“consi der edge tosbk dltimatalyaevied from the basic sensory qualities of
experiencé (Christou & Bulthhoff,200Q p. 266).Those who followed Locke in
embracing an embodied view of cognitieciudethe following: ghilosopherslohn

Dewey, WilliamJames, Martin Hdegger, and Maurice MerleaRonty;psychologists

" Because research has shown that there is significant overlap in areais afctivation 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 actiatedduring listening comprehensigMichael, Keller, Carpenter & Just, 2001).
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James Gibgg Jean Piaget and Lev Vygotslayd cognitive linguist George Lakoff and
others®

Numerous definitionsdf h e t er m éxist mbe lderatiréridthere is
no consensus on a definitidmat crosses disciplanry boundariesimplicit in many of the
definitonsof t he terms “embodied” and “embodi men
consists of a body with certain physical attributes that is separatelfubthat possesses
the ability to inteact withother bodies and systemahin specificspatictemporal
contexts.

Dautenhahn, Ogden and Quick (20G#jer a broa definition of embodiment
thatallows for quantitative measurement aceh be applied to both machibased
systemgi.e., lobots)and biological system®autenhahret al, define embodiment in
relational terms

[Embodiment] ighat whichestablishes a basis for structural coupling by

creating the potential for mutual perturbation betwaeystem and its

environment. Embodiment; ithis sense, is not solely a feature of a system

in an environment but is grounded in the relationship between thétwo.

systen5is embodied in an environmdatf perturbatorychannels exist

between the twd'hat is Sis embodied ik if for every tinet at which
both S andE exist some subset &' s possible states witlespect tds

have the capacity to pertu®s stateand some subset 8fs possible

states with respect 6 have the capacity to pertu s state[italics in

original] (p.400)

Increasing the channels of communication between a systanooganism and

its environment increases the perturbatagdwidth betweethemandincreases 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 bidogical organism with a brain, such changes include chandbs patterns of
neural activation involved in cognition.

There is a general ceensus among scholdmatt h e tognitionr “r ef er s t o
high-level processes in the brain that result in-aefireness, comprehension and
knowl edge acqui siti onhigherlde v elc’l uldreasi mcftuwatti
begin to organize and structure the raw se
surroundings” ( Dal t ¢mporgntdfembsdet cgnition o8I0 6 , p .
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 possessshwith 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 paies, it is more expansive and complex
than that of any oth&snownspecies. 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 cognitio theorists posit hat “bodi ly states can ¢
and be dectsoftheh ( Bar sal ou, that0 @ ® gnpt i 6Dh8) sahdnda
bound to the real time bodily processes through which weacphysical world (Smith,

2005,p. 288).Thisc ent ral c¢cl aim of embodied cogniti ol
grounds out in embodiménis notarecent theoretical development; hever,

technological innovationsuch as functional maetic resonance imaging (fMRI) have
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allowedresearchert® e the workindprain in action anthave einvigoratedhe
theoretical aguments in favor of embodied cognition
Barsalou (2008posits that studies in whiche x p e r i maeiputatad bbdjty
s t a had wideranging dfects onbehavior anatognitionprovide empirical support for
the embodied cognition perspectivda hat facts of the body (e. g
processes) play a prominent r &drexample, cogni t
oneexperimenthat reinvigorated interest in embodiexboition wasconducted by
Strack, Martin, and Stepper (1988)dwasdesigned to test the compatibility effeot
muscleaction on subjective responses. Participamse asked to hold a pen in their
mouths with either their lipsahich required a frownig action) or with their teetiwhich
required asmiling actior). Participantsvere then asked tospond 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 witteithlips (frowning action).Several experiments since
Strack et al(1988) suggest that bodily actions have effects on cognition (e.g., Barsalou,
Niedenthal, Barbey& Ruppert, 2003Tucker & Ellis, 1998, 2001, 2004Barsalou
(2008) p ofghese =odily states are“epiphgnomenal, they should have no effect
on the causal sequenceprbcesses underlying behavioral performance, but again they

do (p. 632)

Embodied Cognition and Language Comprehension
The main difference between embodied cognitindclassic information
processingheories of cognition regarding language cosmgnsion concerns the issue of

representatior-how our experiences with a world of seqmeducing objects and
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entities are represented in our consciousness. These repressrdaed the basis for
comprehension of the abstract symbols of language.

Much of the research investigating languagmprehension takescéassc
cognitive approach to representation in whsomprehensiors viewedprimarily as an
archival process iwhich experience is transformed iribstract symbolthatare stored
in languagebased systems in the brain and then retrieved as needed diamgyyiage
comprehension taskccording to the classic cognitiyeerspective, meaning is derived
fromatexthr ough “the synt actamodalsymidithanaset i on o f
arbitrarily related tavhat they signify ( Gl enber g & Robédatson, 20
primary means of understanding ns are previously stored words and language
comprehension is primidy a function of rulebased operations on abstract, arbitrary, and
amodal (AAA) symbolsCritics 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” .A pessonguhfamiliaa with the Chimefnguage is
isolaied in a room and provided with Chineg®racters and a rulebowkth which to
manipuate themThose outisle the room pose questions in Chinttss thepersoncan
answer in a superficial manner based on the abstract background knowledgesthe rule
provide.But theperson n t h e rodnhcanmever &ully comprehend the meaning
of either the questions posed or the answers given because the rules and symbols are not
grounded in experigial knowledge antiave not been indexed to anythinghe world

t hat would i mbue them with meaning for the
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Most amodal theories of cognition encounter the symbol grounding problem
because they -asmpboput de” “menaphor and view

knowledge as consisting sthemas compriseaf abstract symbolstored in neural

systems “ f umtedtfronotimeariginal negra gystems (those involved in
vision, ol faction, and audition, for examp
thancomprisedbfs ensory i nf or mat i o n itysspeoific eydtemsn t he b

(Niedenthal 2007 p. 1003.

Althoughcritics of the classic cognitive approach acknowledge that amodal
theories of cognitioprovide a useful framework for understanding cognitive processes
involved in language comprehensitimey also contend that such theories are mastly
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 archiffettieire
brain (Barsalou, 1999Dn the other hand, critics of the embodied approach cottand
embodied theories are merely reincarnationsreviously discredited @hnaive theories
ofcognitonBar sal ou’s (1999, 2003BSS)dhearyase pt ual sy
comprehensive and detailed theory of cognitltat refutes this criticism andany other
criticisms that prevented the widespread acceptance of previous theories of cognition that
focused on the intimate rel ani omhehwprbefwa
cognition.B a r s a | otheorswillBesdBcussed imoredetail later in this chapter.

Glenberg (20073haresan embodied cognition perspectiga language
comprehension with other scholgiBarsalou, 1999; Gallese & Lakoff, 2005; Zan,

2003 who view theabstract 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 emotionand b) reasoning about meaning, including combinatorial

processes of sentence understandieguires use of those systems.

(p. 361)

Gallese and Lakoff (2005) also argue for an embodied perspective on language
comprehension in their explanation of ceptual processing in whictthe sensorymotor
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” . 456).

Barsalou (1999) mvides the mostomprehensive andetailed explication of an
embodied cognition they that explains representatiena fundamental gect of
language comprehensieras grounded in our experience with a world of sense
producing objectdHis theory adequatehgefutes many of thealid criticismsof previous

theories that viewed cognition at al/l | eve

worl d."”

B ar s a lercaptGadSymBolSystems (PSS)heory

Barsalou (1999) developed the Perceptual Symbol Syster83 {Rebry, which
he characterizes as a theory of knowledge, based on empirical evidence that suggests
“cognition is inherently perceptuaharing systems with perception at both the cognitive
and the neural levéls ( p .Accbrding jo the PSS theoryyiobrains 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 modpksfic neural systems in the
brain. Barsalou (1999) describes the process of representafioliosvs:

During perception of the external world, propriptiee events, and

introspectivestates, selective attention focuses attention on components of

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

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

sensorymotor systems and in systems that represent introspection (e.g.,

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

reactivate these perceptual representations in the absfgpeeeptual

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

event was like. (p. 46)

Perceptual symboksre organized in simulators (i.e., experiential frames) that
contain an enormous amount of multimodal information allowimgHe production oén
infinite array of configurations or simulations. When indexed to linguistic symihelse
simulations provide the basic conceptual framework needed for langorgpeehensio.
Deep comprehension of a langudgesed text requires theeain to generate complex
cognitive simulations of the concepts that are represented by the words, sentences and
phrases in the text. The more remote frome a dsensorysiotor experiencéghe
situation described in a text theless 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, bisogproprioceptive and introspective
information:

[P]erceptual symbols are multimalg originating in all modes of

perceived experience, and they agributed widely throughout the
modality specific areas of the brain. It should now be clear that

° Experience includes the vicarious experience of obsginteractions among objecBhe “strong” Vvi
of embodied cognition includes the c¢claim that obser
oneself, results in subtle differences in brain activation and thus differences in cognition.
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‘“peptual’ I's not being used in its stan
referring only to the sensory modalities, as it usually does, it refers much
more widely to any aspect of perceived experience, including
proprioception and introspectiofp. 586)
The abilty 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 simulates are representations of our experiences, they are not a medium that allows

for external communication. The ability to indexh e s e confi godalat i ons ¢

i nformation” stored i n (Barsalou, 2005ap. 31@ovides | i ngu
uswith an external madm for communication and increases our capacitygfaming

from the experiences of others

Zwaanbds Theory of Embedded Comprehensi on
Zwaan (2008) proposes a theory of language comprehension that is not only

grounded inthe bodybatl so situated or “embedded” i n a

Hebbs’' t he d%ytheddsis of bimexphanatiog of how indexing occurs

throughembedded comprehensidranguage comprehension is rooted in a context of

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

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

w h i ¢ahguage is used tefer to the immediate environmental context eefdrence is

established via joint atteotin (e . g . , e y e whicl linguistic fpaoestfret i ng) " i

®Hetbs 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 soundr lookK) are linked to referentidgtaces the sensornymotor properties of

objectg (p. 165) The result is that4R (languagereferent)associations are formed.

Another way sub associations am@adeis indireclyt hr ough “ref emrgenti al

or L-L (languagdanguage) associations that are grounded in previously steiRed L

associations. For example, if a readeverphysicallytouched an aardvark, the tactile

sensatiorof touching an aardvarould be describelhguistically with an L-L

association via aanabgy. Thelevel of comprehension @n analogyuch as touching

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

experienced toughg 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 expe
A somewhat controversial assumption made by schalacssembrace 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 evenen 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 sesgprgls 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, catiskin on her hands and one had

smooth, soft skin.
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Zwaan states thadihguage can increase our understanding of things we have
never directly experienced or experienced differently because it allotts use L
combinations to create-R combinationwia the already storeddRas soci ati ons”
(p. 172). Our comprehension offRcombinations, however, will be different depending
on whether they are grounded in embedded comprehension or referential bootstrapping.
Zwaan (2008) suggests that the more thmetds 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 thootstrapping can greatly increase
our understanding of things we hawevar 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, comprehensiohantext 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 irdividual whosgoints were not impaired

Al t hough abstract concepts | ike “democr
“aardvarks” do not h aandarenotdicectyibhdexedptdoyrs i ¢ a l
bodily interactions with our environmerihey derive meaning fne ourexperiences and
are grounded in orodily interactionghrough metaphors (Lakoff & JohnsdtB80;
1999; Johnson & Lakoff, 2002F or exampl e, t h dasapositvee pt of *
connotation for people who haveithithér med ass
image of Lady Justice who is blindfolded and holding a dbaleis balanced-eeling

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 havetaspasinnotationFor
individuals who primarily experiencej u §' asbadib punshment or torturehowever,
the feelings evoked by the concepjusticewould likely have a vastly different meaning
that would share no association with the sensorygstiggs of bodily equilibrium

More cognitiveenergyis required to comprehend texts at a literal level when the
text refers to objects and activities we have never experidmsgtindor when they
contain many abstract concepecause we must generataltiple simulations of various
objectsand activities until simulations geneated that is meaningful to uSenerating
multiple simulations to make sense of a text at the literal level leaveslgsisive

energyor processing capacifgr elaboratio of the text.

Empirical Evidence Supportingnibodiel Cognition heories

Proponents of embodiexbgnitiontheories point to research in cognitive
neuroscience and cognitive linguistics as support for an embodied view of cognition and
language compreheisi. 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, Johsrude and Pulvermuller (2004) used functional magnetic resonance
imaging (fMRI) to show that areas of thealr proximate to or overlappirageas
activated during specific bodily movements were also activated in individuals who read
action words that mengldescibed those specific movements. For example, brain areas

proximate to or overlapping brain areas responsible for tongue movements were activated
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when partici pant b arelateddudy; Fuleernwiter, Hauk; Nikulio,k . ”
and Imoniemi (D05) found that magnetic stimulation of motor areas of the brain
associated with arm or leg movements actually facilitated comprehension of words
semanticHy linked to such movements. Nén motor areas of the brain associated with
arm movements were stinaiéd, participants identified words sucHald, grasp and
beatmore quickly than legelated words such &ske, kick or step Such studies provide
persuasive evidence for an embodied view of conceptual processing in which sensory and
motor systems aratimately connected to language comprehension.

In astudy investigating language comprehension using more conventional
comprehension measgrsuch as cued recaigsearchers found that individuals who
were better at comprehending a story presented farpgalso 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, 199@grement with the embodied
cognition perspective, the authors concluded that ikexe extralinguistic component to
language comprehension. Barsalou (1999, 2p@3)oseghat these extralinguistic

components are thghysicaltracesof sensory experienceossed in the neural pathways of

the brain thatare theresult@afn i ndi vi dual 's embodied inter

and entitiesSeveral studigds upport Barsal ou’ s aisnsesrti on
influence languageomprehension (e.g., Glenge% Kaschak, 2002; Glenberg &

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

Yeora comprkensive review of the cognitive psychology and cognitive neuroscience studies supporting
embodied cognitionee Martin (2001), Barsalou (286), and Hegarty (2004).
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Lakoff & Johnson, 1999; Pecher, Zeelenberg, & Barsalou, 2003; Stanfield & Zwaan,
2001; Yaxley & Zwaan, 2007; Zwadh Taylor, 2006).

Researcha@nducted to tesklenberg and Robertsor2000)“ i nde xi c al
hypot preveflesesipi ri cal evidence thatThsupports E
indexical typothesis statesthatme ani ng ari ses from the mesh
intrinsic biological and pysical constraints and the scene or goal specified by the
constructiory’ therefore, [t]he lack of propeaffordances for the action described by a
sentence will produce comprehension difficulties( Kaschak & Gl enberg,
Affordancesare defind aspossible interactionShased on theelation between objects
and bodily abilities Glénberg & Roberston, 2000, 383).

Usingmultiple sets opaired sentences that were similar in watalrd ce
occurrence but that differed in the sensibilityttod affordances presented, Glenberg and
Roberston (2000fpund that individuals processed the sentences with sensible
affordances faster than sentences in which the affordances between objects could not be
sensiblymeshed (i.e., combined). For example, infdilowing set of sentences, the first
sentence was processed faster than the second sentence:

(1a) After wadingbarefoot in the lake, Erik usdus shirt to dry his feet.

(1b) After wadingbarefoot in the lake, Erik usduks glasses to dry his

feet.

Glenkerg andRoberston (2000) conclude thibeir findings provide support for
ther indexical hypothesesafidor embodi ed cognition theorie
theory In addition thar findingsprovide support for theprevious studyhatsuggested
expeiential ba&kgroundknowledgeis® cr uci al f or | anguage compr

& Robertson, 1999, p.1)These theoretical developments and empirical findings find
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their intellectual roots in the work tie“ e x p e r 1 ghitosopherk, epssterhologists
andlearning theorists such dshnDewey (938, Jean Piagetl@52) andLev Vygotsky
(1962)
Experiential background knowledg®es noneedto be completely isomorphic to
a situation described in a text in order for an individual to generate a mie&ning
interpretation of the text. Glenberg and Robertson (2000) suggest that syntactic form and
word cooccurrenc¥ can constrain meaning but cannot confer meaning onto the abstract
symbols of language. As previously noted, Barsalou (1999) posits that aaeenc
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 despiolsible
future or distant situations and fictitious entities and events.
The indexing process also includes an affective dimehsiomvhich bodily
states can affect the meaning of |l inguist:
generally indexedb 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 inter
Proponents foembodied cogition argue that language comprehension should not
be viewed as the manipul ation of abstract,

e mb o d i Dueing offlife embodiment we generate cognitive simulations of our

12 gyntax and word coccurrence are often used in classic cognitive theories of langaageehension to
explain how meaning is derived from combinations of words in sentences and paragraphs.

13 |ndexing also has a social dimension in which symbols used to refer to things are socially agreed upon
thus comprising a language held in common.

38



“onl i ne embodi me n tthe neutalrpatterms lconsitatédithvoagh ouo n o f
sensory, motor and emotional responses to stildiddenthal Barsalou, Winkielman,

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

embodiment:
[Olnl i ne e mbodi me nesence of ceal external stimuli and  p
of fline embodi ment ..occurs during the us
stimuli not actwually present. For examp
happy facial expression is an example of online embodiment. On the other
hand, wunderstanding the word “happiness”’

by recruiting modalityspecific systems is an example of offline
embodimentg. 188)

Online embodiment is important to consider when determining how to makiestsxd
information ineresting because biophysical responses to environmental stimuli provide
the affective content for linguistic cues that can affect subjective dispositions toward

information.

Text Comprehensicend Background Knowledge

Carrell (1983) references the workvarious schemaitheoristsand philosophers
such as Immanuel Kant in her examinatiowliffierences in comprehension of the
English langage between gividuals forwho English is either a first or second
languageCarrell (1983)articulates whathese heorists viewedsessential to
comprehension, butiseftn over | ook ed: sdmpthifigenlyevibkempercanh e n d
relate it to something we alay k no w”  pgsits th& BarkgrouSdkeowledge is
the cognitive frame that guides the process ofderiprehension.

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 orits effects on theomprehensn of language that is written and reaonfr

some type of text (e.g., a book, a newspaper or magazine article, transcripts of court
proceedings)Researclkexamining the comprehension of tekts shown thatertain

factors involving the reader, the text, and the context in which reading ac@rest to

form a frame of understanding tredfect text comprehension (Anthony, Pears®n
Raphael,1989). The background knowledge and the motivation the reader brings to the
text are perhaps the most important factors in this frame. Backgrotify roor

knowledge can help readers integrate concepts in the text, understand causal connections,
and generate infer encesenb&yanowitz, 20833 896) ant ec
Such connections and inferene@e necessary forglobal or deep understand of a

text. Studies investigating the effects of background knowledgexicomprehension

illustrate that background information cangrevided by annotations in the margins of a

text (Jacobs, Dufon, & Hong (1994hrough hyperlinks within a digitaéxt

(E r ¢ £010)ror through preeading activities such as reading a supporting text

(Langer, 1984)or engaging in interactivend stimulatingasks related to the text content
(Guthrie, Wigfield, Humenick, Perencevich, Taboada, & Barbosa, 2006)

Most realing comprehension theorists agree that deep comprehension of a text
results from cognition thas explanatiorbased. For exampleyents described in a text
mustbecausaly i nked t hrough associations to the
allowing assumipons or predictive inferences to be made about events notigypli
stated in the textLomicka,1998; Trabass& Magliano,1996). Such explanations rely

on the reader ' s aibforrhation iy a texb by mdkiageaningful e on t h

connectiondetweenhe information in the text arldhowledge he or she already
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possessegit a very basic level of understandifggwever meaningfulconnedons must
be made betwedhe abstracsymbolsin the text andensory experience

The classic cognitive appach to language comprehensioews background
knowledgeprimarily as archival knowledge composed of abssgotbols (i.e., lettes,
words). The embodied cognition perspective on background knowledge posits that the
abstract symbols of language act meesdycues that activate patterns of neuronal activity
encoded during experiences in which an individual physically interacts with the world of
concrete objects and entiti€anbodied cognition theory locatdgficulties in deep
compehension as primarilynainability to connecexperiential knowledge the reader
posseses with their linguistic referengd inmeshing the affordances of those referents
Such difficulties can often be ameliorated by using analogies that link experiential

background knowledgghe reader already possesses to abstract concepéstexth

Text Comprehension throudtnalogcal Scaffolding
As noted previouslymetaphors andnalogiegground abstract concepts in bodily
experienceandcan ®rve as scaffolds fa meaningful interetation of a text bgituating
unfamiliar abstractions contained in the text withireaperientiaframe of reference
(Hayes & Teirney, 1982Research in text comprehension has showndiffatulties in
comprehending a text about ausition or a doma of knowledgeunfamiliar to the reader
can often be ameliorated by includiagalaies in the text that ground the concept in a

reader’ s e X p e (Bean Bdarles, Bingkrn&Cavier, d99Research
examining the effects of using different tgpaf analogies suggests that analogies that

include images are better at increasing comprehension thaorigxdnalogies. For
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example, Bean, et.gR001) investigated the effectiveness of analogies in increasing text
comprehension using study guidesttb@ntained only texonly analogies and study

guides that also included imagased analogies. Their findings suggest that the study
guides that included the imappased analogies increased comprehension of texts that
contained information on topics thaere unfamiliar to the reader more than did the
guides that used texinly analogies.

Clement and¥anowitz (2003 provide an explanation of why analogessl text
comprehensianThey positthatt n d e r s t ausabrelatiamps ahakiributes related to a
causal structure are often key componéntsof concept ual knowl edge;
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 malgrive 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 interrelatpmahd

the role of each element in the larger struct(pe217)

While comprehension can be enhanced by using wmriolsagesas analogical
cues that activate previously stored experiential knowledge, virtual environments can
provide more embodied retarts for unfamiliar and abstract concepts in a text than
languagb ased anal ogies. As Biocca (1997) note
embodied, it is constructed from patterns of energy detected by the loadyway
virtual environmentsire objetified meaphors and analogies deliveredsassory
patternd nst anti atindg ‘(ipmade&)schemat a’

The definition of embodimerfsee section on Embodied Cognitigmpvided by

Dautenhahn, OgdeemdQuick (2002)suggests that technologies such as 3ukitions
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and virtual environments provide more embodied contexts for information than text
because they have gudeht’ert Hegteritsu,r btah eoyr yp rbaay
modalities through which information can be exchanged between the individLitilea
environment thus increasing the possibility of changes in both the individual and the
environment. As perturbatory bandith increases, the likelihood of changes in both the
individual and the environment also increases. Such changes include dharaggstive
processes, physiological states and behavior.

In a sty designed to assess how certain technologiesshelpnts learn
complex scientifianformation, Dede, Salzmahoftin, and Sprague (1999) found that
using avirtual environment in théorm of a3D computes i mul at i on i mpr oved
understanding adibstract scientific concepts and increased their interest in science. The
authorssuggestheir findings revealthdt v ar i ous aspects of mul ti s
i mmer si on..can pr aperieatia métaplreons and analogws thataid &
understanding complex phenomena remote fro
“becoming part of phenomemd, ilndairinaronsdaitr
comprehensiolp. 26.

Background knwledge, whether provided through pesading activities,
annotations or textvased or experiential analogies, is essential for deep comprehension of
a text; however, it is not sufficient. In addition to possessing adequate background
knowledge, the readenust be motivated to elaboezon the information, that i&p 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 paitular 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 comprehensiogosati{&chraw

& Lehman, 2001).

Motives that Suppoeep Comprehension of a Text

Il n today’ s entirdwhiah pelitical 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 incidatally, the motivation to seek out telxased political
information and to comprehend it at a deep level is especially important. As Ryan and
Deci (2000) not etohe'moved 0 e smomewvihaiteg” i 6p.
original).

While there ag 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 proigésnsworth and
McMillan (2013 indicate

a large body of research has consistentiyalestrated that interest in the

text that one is reading has a strongact on what is read as well as

overal@ mp r e h e n s iThus, the maerintegested one is in the

topic of a particular text, theane likely one is to read the text deeply

leading to overall better comprehension scqi@es833)

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 careptualized and measured.
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SectionSummary

Theories of embodied cogmh emphasize how our bodies and our embodied
experiences influence how we think and howoemprehend thabstract symbols of
languageProponents ofhe embodied perspective oognition view cognition as
groundedm our bodily interactions with objects drentities in our environment and
adhere to the premise that cogmmtis tightly coupled with bodily structure and
processes

According to the embodied cognition perspective ondertprehension,
“meaning arises from creating or simulating &lcion situation described bgrgences.
These simulations adetermined by the properties of the objects reteto,that is, the
affordance®f the objects, not the properties of the worslenberg Jaworski, Rishcal,
& Levin, 2007, p. 2322 3 2) . B percepuall symbdlssystems (PSS) theoffers a
comprehensive and detailed explanation of language comprehé&oesioan embodied
cognition perspectivehat solves the symbgroundingproblem and improves on
previous theories of embodied cognition that were criticized for lacking
comprehensiveness and coherergecording to PS$heory in comprehending
language, we generate cognitive simulatiohénguistically described lgjects, etities
and situationsThese simulations are comprised efgeptual symbe extracted from
embodied interactions with sergeoducing objects and encoded in the same neural
systems that were activated during the extraction process. Perceptual symbots are
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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experiencethatcan be combined in anfinite number of simulations giving ubd
ability to comprehend on some level thinvgs have never experienced fitsand.

Our unigue embodiment and interactions with objects and entities in our
environment determine the meaning we derive from a particular text. Research suggests
that when dext 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
mug be activated for deep comprehension of a text to unfamiliar information in a text.

Research examining the use of muftbdal media, such as interactive 3D
simulations in science instructiosuggests such technologies can act as experiential
analogieshat 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 teostily media. A reader who possesses background
knowledge rtated 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 backround 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 andIgmb& is also required. The next

sectionwill address interest as a variablatimotivates text comprehension.
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The Psychophysiological Concept of Interest

Theinterestliteratureis vast and spans various disciplines,-dideiplines and
applied scieges 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 lieratures, interest has been conceptualized as an emotion, an attitude, or merely
an energized, aroused state that motivates beh&aod.(2007)posits that interest is a
basicemotionand ef i nes basi c emotions umguenatur al p
capacities to regulate and motivate cognition and attion( p. 26 1)

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 pasie manner. Most scholars also agree thié experience of
interest is fundamental to intrinsically motivatedrning Silvia, 2001, p242). Some
haveeven elevated interest to a preferred status among the emotions dubbing it the
“cornerstone of huntma d e v e | Silpian20@1tp."270J. Defining interest as an
emotion howeverbegs t he question “What i s an emot.

The 19" century psychologist and philosopher William James (1890) was one of
the first to develop a theory of emotion. He describegprocess of emotional experience
as one in which the cortex first becomes excited by sensations from the body and
t ransf or msimplyappreherui¢dénto an objemmnotionallyf el t » (as qt d.
Pribram, 2003, p. 117)femdtons, GacioppoyBemtgon,of J am
Lar sen, Poehl mann, and Ito (2000), write t

rather than antecedents of peripheral physiological changes brought about by some
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stimulus” (p. 174 ). Copciopgpelets alf. J@2W@GO
physiologicallyoriented theory; however, they posit that subjective emotional experience
requires some mechanism whereby physiological changes are attributed byohitgner
cognitive processes to some object, activity or entity.

SilvanTomkins (198}, whose work preides the foundation for recent
developments in emotion thegglso viewsemotion as having a biological basis in
which bodly responses to the environmemea fundamental component of emotional
experienceTomkins propsed thatll emotional experiencesegrounded in what he
characterized as the basifects™® each having correlations to the differentiated actions
of the muscles, the skin and the autonomic nervous system in response to specific stimuli.
Other emotia theorists, such @&erlyne (1969 and LeDoux (1996) also view emotions
as primarily a consequence of bodily responses to stimuli that inform subjective
perceptions of experience.

Some theorists propose thf]t the neurophysiological level, a fundanten
emotion is defined as a particular, innately programmed pattern of electrical activity in
the nervous systethalthough it has been difficuib empirically establish such a
relationship (Izar& Buechler, 1980, pp. 167172173). While the claim thatlistinct
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 thdtphysiological changes in bodily state directifluence emotional

expression and cognitive functions such as decisienk i n g a n (Critcheynor y”

1 Tomkins identified the following basic affects that he proposed were the basits émotional
experiencendpaired them in accordance with their level of intensity: intez&sttement, enjoymesoy,
surprisestartle, distresanguish, angerage, anddarterror.
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Mathias, Dolan, 2001, p. 207). A review of recent neuroscience research on emotions
suggests

the role of the bodin ouraffective experience cannot dsmissed as

merely random or accidentdlhe correlatiorbetween 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 orddor the emotion toxast at all.(Furtak, 2010p. 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) nottks,cogitive and the bodily are
bound together as two aspb8)sReserchaimediatn gl e,
understanding emotional experience has consequentially supported the view that
cognition is indeed embodied and that to truly understand iglg@ing 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 thesrithat take a more embodied

approach.

Bridging theTheoreticalGapbetween 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
conceptual framework for understanding emotional experiences using principles of both
cognitively and physiologicallyoriented 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

“psychol ogical construction” of an emoti on
Russell (2003) proposes that emotional

fluctuations in core affet?, in pervasive perception of affective qualities, and in the

frequent attribution of core affect to a single Object, all interacting with perceptual,

cognitive, and behawefioescomraffetasases” (p. 152

“neurophysiological state thatagensiously accessible assample, nonreflective feeling

that is an integral blend of hedonic (pleasdispleasure) and arousal (sleeagtivated)

values Ruyssell, 2003p. 147). An individual experiencing a change in core affect seeks

to attribute the chaye to some object or evét t h e fopjécts reeents, 4nd places

(real, imaginedremembered, or anticipated) enter consciousness affectively intefpreted

(p- 149) . Russell’s framework of the psych

HidiandRenni nger’'s (2006) model of interest de

A Model of Interest Bvelopment
Hidi and Renniger (2006) propose a model of interest that addresses both the
embodied and cognitive perspectives on emotion. Tbapect these two perspectives by
makingthe distinction between situational interest and individual interests. While
situational -liinntee"r efseteliisngans t“actne evoked prin
physiological states due to environmental triggers, individual interest (or interests) is the

terek' m used to desieri lse ad‘reaclativelyendumg | ve of

“The physiological component of emotional experienc
181t should be noted that moods are sometimes characterized as emotional experience; however, no
attribution to a specific object or event is necegsaexperience a mood.
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predisposition to attend to certain objects and events and to angagtain activitie’s
(Ainley et al., 2002, p. 545). Studies suggest that repeated instances of situatévast |
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 f@inmase modeabf individual interest
development invhicht he first two phases involve situ
(triggeredSl) by an environmental stimulusriggeredSI iscomprised of a core
affective reaction to an environmental stimulus that evokes an automatic @rientin
responselLang, Zhou, Schwartz, Bolls and Potter (2008fine 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 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 triggergderest is maintainedn@aintainedsl) by
attributing core affect to an object or entihereby itbecomesneaningfu) valued
andor rewarding MaintainedSI may or may not lead to the third phase of interest
development-an emerging individual interest. An individual interedilkisly 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 reengatiea previous activity

during which they experienced trigger8tiand maintainel.
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An emerging interest may or may not result in the final phase of individual
interest developmesntthe predisposition to consistently, and over a long period of time,
engage with the same or similar stimuli. The development of an individual interest
“ d e p e nhe extert to which value, positive affect and knowl edge are e
during interactions with our environment (Hulleman, Godes, Hendricks & Harackiewicz,
201Q p. 882)

UsingHidiandRenmger ' s (2006) model of individu
framework,Linnenbrink, et al(2010 developed measures of triggetgband
maintainedSl| from factor analyses of a -ifém selfreport questionnaireTheir findings
suggest that maintainesl is comprised of two sufactors—a feelingrelated factor and
a valuerelated factor. The feelingelated factor reflects the perception that the stimulus
(e.g., math problem) was exciting or engaging. This factor aligns vatbdie affect
component of Russell’s (2003) eHndfactoriofon cons
maintainedS| was valueelated in which value is attributed to a stimulus (e.g., solving a
math problem is i mportant) woompogehtofal i gns wi
emotional experiencéinnenbrinkGarcia et al. (200)found that the feelingelated
factor was more highly correlated with the emergence and development of individual
interest in a knowledge domain than the vaklated factor. Negative gositive
feelingrelated, affective or emotional experiences can evoke triggdrdtbwever,
positive experiences are more likely to result in maintafBledecessary for the

development of an individual interest.
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Situational Interest in a Text

As disussed in the section on embodied cognition and text comprehension
research suggés that providindgpackground informatiofor a text in an experiential
contextcan increase comprehension of the text by providing concrete representations of
concepts in th text that are unfamiliar to the reader. Research also suggests that
“physically interacting with a concrete objectoreVentn ot onl y i ncreases
of unfamiliar concepts in a text but alsften evokes high levels of situational interest in
topics and texts related to these interactions (Guthrie et al., 2006, [HidB&;
Harackiewicz2000) For example, Guthrie et al. (2006) found that students who engaged
in more hand®n 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 att
the topics to situationamterest in the topicevoked by stimulating activities duas the
dissection of owl pellets and the collection and testing of pond water that related to the
topic of species survival. Al though not ex
obvious from descriptions wefritchhe "adthiaxi tiise
included many novel, complex and incongruous stimuli. Other research also supports the
assumption that collativech contexts evoke situational interest in tasks for which
individuals have low levels of individual interest (Durikigarackiewicz, 200)/

Situational interest in a topic not only motivates the selection of what texts to
read, but also motivates readers to expend cognitive enettgghawiors that enhance
deep comprehension of a text, such as elabordtionsed attetion and persistence in

reading (e.g.GGuthrie & Wigfield, 2000 Hidi, 2001, Schiefele & Krap, 1996). As noted

53



previously elaborationis the term most often used in the text comprehension literature to
refer to the process in which complex inferencesraade between information the text
provides and knowledge the reader already possesses. A reader who feels interested in a
text is more |ikely to elaborate on a text
knowl edge, and underasondhe superfigalrdcallop | vy, ” r at h
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
considerFor example, both simple and complex inferences can be geshé&m@n
connecting information in the following sentences

The House and Senate passed separate budget resolutions but cannot agree
on a final budget resolutioA government shutdown is immine

Without expending much cognitive energy, a literate individual proficient in the English
language could make the following simple, tbased iference:
Simple Inference

If the House and Senate do not agrea dénal budgetesolution, then the
government will experience a shutdown

More complex infereces would require both a highewel of civic background
knowledge and a greater level of cognitive effort. Following are examptes/efal
causal angredictive inferencé$that could be drawfrom thesesame two sentencés

the individual possessele requisitecivic background knowledge:

Y 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 placedhe broad category of pragmatic inferences listed in certain taxonomies
(Chickalanga, 1992).
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Complex Predictive Inferences

If the government shuts dowthere will be a reduction idiscretionary

funds available to government agersc The Cengr for Disease Control

(CDC)would experience a reduction in funding because it relies on

discretionary fundsThe CDC is the government agenmegponsible for

monitoring outbreaks of diseases d&oadrelaying this information to the

medical and pharmacecgl communities.

If there is a redction in funds for the CDC, it auld negatively affect

disease surveillance and the timely administration of medicines and/or

vaccines. If a disease outbreak is not identified and treated quickly

enoughan epidemic cold 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 texbut shemust also possess the motivation toaggegin elabor#on of
the text in ordeto integrate backgrouhknowledgewith new information the text
provides. Situational interest in a text can provftemotivation to engage in this
effortful process

While there is a large body of research that suggests stiimglinterest in a text
facilitates comprehensiothere is a dearth of reseatiolo how interesactuallyoperates
on aneurobiological level. The research examining the neurobiological substrates of
emotions suggesthat individuals experience situaial interestas a result of the release

of the neurotransmitter dopamiimeresponse tthe perception of novel stimuli

(Panksepp, 1998; Panksepp & Moskal, 2004).

Situational Interest and Dopamine
Without the effects of dopamine on our brain, nothingiltdikely 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 foragi ngédrdtanhcdmess r el e
with making new information meaningful. Do
allowing us to mitigate or eliminate the uncertainty or confusion that novel information
often evokes.
Research in the neurochemical constituents of ratdim suggests dopamine is a
cortisol antagonist. Novel stimudictivate the release of the stress hormone cortisol
because they psent a degree of incongruity amacertainty. Cortisol is reduced as
dopamine increases and the stimuli become comprehenBigsearch examining the
neurobiological effects of stregsducing 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 arousirigat$ of cortisol (Pruessner,
Champagne, Meaney, & Dagher, 2004). As 1ke
ventromedial striatal dopamine and stresated physiological responses are coordinated
to help organisms to actively interact with the environnieotr s ur v-b2.al * (p.
A novel stimulus has the potential to deliver a reward or a punishment. Research
inbothnorfh uman and human cognitive neuroscienc
have shared functional pr bspnaulirtei cersu”i tasn dt hteh ab
reward systeniWittmann, Daw, Seymour & Dolan, 2008, p. 194). For humans (and for
most animals) anegatygeos i t i ve “bi pol ar response to no
1999, p. 1718). This bipolar response to novelty increasies 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
s i mulus and transforms a stimulus that mer
grabbing attention and motivating approach, seekingamsloomp t i on behavi or s
(Zhang, Berridge, Tindell, Smith & Aldridg2009, 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 pleasard hedon
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
turnoverinthee FC” and that “there i s a narrow opt
stimulation for proper PFcRakiculagd8,tp36adBng” (A
Too little dopamine and brain activity is diminished and an individual lacks the
motivation to seek out mel 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 dadhlat 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 withdrawalas gani sms ‘col |l apse’ fror

exhaustion. (p. 163)

The PFC integrates information from many brain-systems and its proper
functioning is vital to behavior that is learned rather than merely instinctual. Research

suggests that dopamine isintegmltl ear ni ng because it enhanc

good” endorphins and increases the ability
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networks to accommodate new information (Ashby, Valentin & Turken, 2002). Although
the neurotransmitter dopene does not cross the brditood barrier (BBB)'® 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 physiologicaleasures of arousal such as skin conductance
responses and the activity of dopamine neurons (Boucsein, 1992; Ohlund; Lindstrom, &
Ohman, 1992; Zahn, Kruesi, Swedo, Leonard, & Rapoport, 1996). Research examining
physiological responses to the administrabbthe drug 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\ears, 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 dopaenfPeterson, et al2010)

Both dopamine and arousal have been linked to motivated behavior. Dopamine is
someti mes referred to as the “motivation m
c o n s i dremspetific@omponent of motivation that refiethe intensity rather than
the directi on thefintemsitytather thanithe evaluadonatiqudlity of

affect’ (Revelle & Loftus, 1992, p. 114). The research reviewed above supports the

B«The CNS [central nervous system] is.extremely sen

substances we consume in our diet, although readily m&tad@nd 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 facilitatoeaf n

transport, and a barrier to potentially harmful molecules. This homeostatic aspect of the cerebral
microcirculation, historically referred to as the
functions” (Hawkins & Davis, 2005, p. 174).
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embodied cognition perspective that bodily processageinée cognition, including the

cognitive processes involved in situational interest and motivated behavior.

Situational Interest and thidncertairty of i B e i megr €ro

Media such as 3D IMAX films and interactive computer simulations often evoke
thesensefo “being there” in a vir+tamnexperishgeace or
often characterized as interesting. The &ex
experiencing virtual spatial presefitean trigger feelings of interest whether or et
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. Explanationsyf
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 chaesttexs 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 seHlocation in two different spaces at ormesulting 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 multisensoy integration of inputs from our visual, vestibular (e.g., inner ear)

and proprioceptive (e.g., muscles, tendons) senses provides our brains with the

“The term “presence” is used here as an abbreviated
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information needed for us to determine our spatial location, which is fundamental to our
physical survivalWhen our brains receive a novel combination of radtisory inputs

indicating our location in two different places, it can create conflict or uncertainty in

determining where our bodies are actually
am | 2?Where am | embodied?”
The sense of “being there” in a virtual

one of several conceptualizations identified by Lombard and Ditton (1997) in their

seminal article on presence phenomena. Virtual spatial presecaedeptualized as the

feeling of being transported into a space mediated by some type of imoaaizn

technology, such as a painting, a book, a movie screen, or a computer simulation. An

individual experiencing virtual spatial presence perceives a sebsingftransported 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 lpleatier of the concept of

presence as a result of discussions by members of the International Society of Presence

Research (ISPR)Two parts of the lengthyexplicationof presenceéhataremost réevant

to the present studyreprovided here:
[1] Presene (a shortened versioho t he term “tel epresence’”
psychological state or subjective perception in which even though part or
all of an individual '’ s current experien
through humammade technology, partorallofthed i vi dual ' s percept
fails to accurately acknowledge the role of the technology in the
experience.Ex peri ence is defined as a person
interaction with objects, entities, and/or events in her/his environment;
perception, the resulf perceiving, is defined as a meaningful

interpretation of experiencé.The Concept of Presence: Explication
St atement,” 2000)
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[2]“Spati al presence,” “physical presence
“perceptual i mmersion, bf “beangpoheati on
occur when part or al/l of a person’s pe

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 envionment in the pysical world.

Media that provide a greater range and depth of sensory cues, such as film, video
games and computer simulations, have a more extensive perturbatorydiarahali are
more likely to evoke a sense of virtual spatial presence (Kim & Bio&&,)1When
there are conflicting sensorimotor and proprioceptive cues indicating spatial location in
both the naturalrad virtual environments, individuals camrperience breaks in presence
(BIPs) and momestof uncertainty about where theinysical bodie are actually
located.

Slater, Brogni and Steed (2003) concltigigt“the experience of a BIP likely to
beastress nduci ng event” that has a physiologic
correlate to the frequency and intensity of BIBscase 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 als@ssts that the level of arousal associated
with a BIP is positively correlated with the level of virtual spatial presence experienced
during a mediated event (Stat et al. 2006). The higher the degree of virtual spatial
presence experienced by an indivéal, 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 arousaAs mentioned previously, moderate increases in arousal evoke
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moderate increase in dopamine levels in the brain that contribptsitorecore affect
andsubjective feelings of situational interest.

Another way in with virtual spatial presence mighfluencesituational 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 reggpadtion outcomes. For example,
the small hand movements required to operate a computer mouse or keypad can evoke
mi sperceptions that we are “flying” over
Pacific Ocean even though this same movement imawral 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 infogpatial perception, our sense of
sight is the primary channel for information regarding our spatial location and our
proximity to other objects.

Feelings of un duwureewntsmildynot be predicked from pastt “
information, thus increasg the levels of attention or arousal to the upcomirgrev s ”
(de Lafuente & Romo, 2011, p9770). When interactions with certain stimuli are
perceived to have uncertain outcomes and then subsequently deliver rewards greater than
expected, phasic dopareigic 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 resu#tin 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).

Interactons 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
uncetainty evoked by a desktop computer simulation is likely to be below the level of
conscious awareness, objective measures of arsuslalas EDA are necessary.
Objectivemeasures of arousal would not be needeth media such as headounted 3D
video gamesnd simulation rides because they are more embodied (i.e., they have more
perturbatory bandwlth) and therefore are more likely to evoke higher levels of virtual
spatial presence, stronger BIPs and higher levels of arousal than desktop computer
simulatiors. Selfreport of increases in phydogical arousal woultbe sufficient with
such media.

Strong BIPs that evoke high levels of arousal would not be desirable when the
goal istextcomprehension. 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 arouaatidopaminghat contribute to feelings aftuational

interestand that provide the optimal level of synaptic plasticity necessary for learning
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A study conducted bgleven et al., 2011)found that both virtual presence and
situational interest had significant correlations with scores on predtéving taks in a
3D narrative virtual environment. Their study atsmgests a correlation between virtual
spatial presence and learningvhich“the association between presence and learning is
motivational in nature . (28).Although their study did not spewélly examine the
relationship between situational interest and presence, it is reasonable to assume that the
“motivational nature” of virtual spatial p
Both virtual spatial presence and situational irgemvolve“focused attention and the
affective reaction that is triggeten the moment by environmental stimuli, which may or
may not | ast over ti me” QGiventherese&chRewiewmad nger ,
above, the claim being made in this stiglthat individuals who experience virtual
spatial presencgmply find the experience itself interesting duesfmatial uncertainty

caused by BIPs and the subsequent effects of @iR@dybrain physiology

SectionSummary

Although there are differees 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 dheoretical explaations for subjective stateand teoretical
developments and research investigating emotional experience can be logically applied to
interest.

Most theoretical explanations and research on emotional experience have focused

on either tle cognitive or the bodily influences on emotional experience. A few theorists,
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however, are attempting to bridge ttheoreticalgap by viewing emotional experience

from an embodied cognition perspective that views all cognition as grounded in
biologicaland physiologicatesponses to the environmefihe text comprehension

literature suggests that topic interest is an important determinant of deep comprehension
of topicrelated texts. Topic interest is a type of situational interest that can be evoked by
a longstanding 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 omprehension 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 trgggd by bodily interactions with toprelated objects
and emities. 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 incraiasing br
plasticity making it possible for an individua tcomprehend novel information.

Dopamine also encodes the reward value of a novel stimulus.

Media such as 3D virtual environments and interactive computer simulations
often evoke theeSensevofttubei sgat hal prese
virtual spatial presence is likely to stimulate the stoigzamine response due to the
uncertainty involved in locating the physical body in a specific space. Breaks in presence
(BIPs) are likely to occuwhile experiencing virtual spatial presence because of
conflicting spatial location information coming from both the natural and mediated

environmentghat causenoderate spikes in physiological arousal and increases in

65



dopamine levels. Virtual spatialggence 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 baititaould assist comprehension
by providing concrete referents for unfamiliar and abstract political concepts and by
grounding hese concepts in the biophysical respo$déise body that iform and

influence cognition.

Researclsummary 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 wkad about politics are the most politically
informed, young voters with low levels of civic knowledge find t#eased political
information uninteresting and difficult to process. Declining levels of political knowledge
and interest in any electoral cahwill 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 compsdble to young
voterscould ameliorate #gawidening gap ipolitical knowledgebetween current and past
generations and prevent the future degradation of our democratic system of government

Interest in texbased political information can be evoked by providing civic
background information inreinterestingcontext that provides concrete referents for

abstract political conceptkat 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 goeriences. Media, such as interactive computer simulations and
3D virtual environments, provide more opportunities for the grounding of language to
bodily processes because t dtehy” odrf etrh eg rceaap ac
an environment to &ct the bodily state of an individual. Such media also often evoke
virtual spati al presence or the feeling of
types of media can provide civic information in interactive contexts that are more
embodiedandtha evoke the feeling of ®“being there

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 locate 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
interestin a topic or knowledge domain.

Baseal on the research reviewatlove the present stly examinel whethera
moreembodiedversus a less embodiéatmat forcivic background information faa
newspaper articlevould result inmprovedtext comprehensionf the articleandhigher
levels ofvirtual spatial presencsituational interestand seHreported core affect.
Relationshipsamong these varialdeas well as the variables of physiological arousal and
emergingndividual interestverealsoexamined. fie® relationshipare alscsuggested
by the research reviewed in this chapierinvestigatehese relationshipshe following
hypotheses were tested with statistical analyseataigatheredrom 43 Temple

University students who participated inexperment conducted in the Risk
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Communication Lalbocatedin the School of Public Healdn TempleUn i ver si ty’' s

campus.

H1: Virtual spatial presence while reading civic background information for a
newspaper article will be higher when the informatiopressented in a more embodied
versus a less embodied format.

H2: Selfreported core affect while readintyic background information for a
newspaper articlwill be higher when the information is presented in a more embodied
versus a less embodied format.

H3: Situational interesin readingcivic background information for a newspaper
articlewill be higher wherthe informationis presented in a more embodied versus a less
embodied format.

H4: Text comprehension of a newspaper article will be higher witven
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 sekported core affect.

H7: Virtual spatial presence experienced while reading information about a
political topic will be pogively 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 topicheill
positively correlated with seleported core affect.

H10. Stuational interest in readg civic backgroundnformationfor anewspaper
articlewill be positivdy correlatedwith situational interest ineading tharticleitself.

H11: Situational nterestin reading information related spolitical topicwill be
positively correlated witemergingndividual interestn reading information related to

the topic.

RQ: Which of the following variables or set of variables best predicts political text
comprehensn: civic background knowledge; situational intergsétysiologi@l arousal;

subjective arousalirtual spatial presence?
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CHAPTER 3

METHODS

An experiment wasonducted te@examine whethethetype ofmedia formaftext
presented in an intective desktop computer simulation or text presented in an onscreen
documentused to presemitackground informatiofor a newspaper article about a political
topic affectscomprehension of theewspaper articleTherelationships amontipe variables
hypothesized as mediatirtge hypothesizetelationship betweemedia formatnd text
comprehensiowerealso examined

This chapter begins withn overview of thexperimentesigned to test the
hypotheses articulateéd and supported by the literature reved in ChapteR. Next, a
detailed explication of the dagmthering procesis provided, whicincludes a

description of thearticipantsstimuli, measuresapparatusnd procedure.

Design Overview

A protocol for the studyas submittedo Temple Unive s i Insyitutisnal
Review Board. After therotocol was approved by the IRBarticipants were recruited
from Temple Universityor awithin-subjecs, repeated measuregperimenin whichthe
participants wereandomly assignetb one of two groupacordingto treatment order
Group 1: Treatment A, Treatment BGroup 2: Treatment B, TreatmentA. An online
random number generator was used to determine group assignment. All participants
received both treatments. A pretest was administered to detgymeiaristinglevels of
civic knowledge and indivigial interest relevant to the topieferred to in the civic

background information for the New York Times articd®utThe Affordable Care and
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Patient Protection Act (Obamacarg)l participantsscored below 60% on the interest
and knowledge pretesand werelikely to benefit from exposure to the informatio
presented in the experiment.

The treatments consistedlreadingbackground information in two ddrent
formats for two New York TimesewspapearticlesaboutObamacareParticipants read
the nevspaper article about Obamacasdter readingtte background information for the
article Both of the newspaper articles referredotoblens the Obama Administration
hadencounteredvith the passage of the legislatiom Congress and with&hallenge to
the constitutionality of the law in@se heard by the Supreme Cobidt{onal
Federation of Independent Business v. Sebelius

One of thenewspapearticles addressed how the Federati§etAppropriations
processmpactedpassage of the bill into law, w the other article addressed the role of
the United States Supreme Court #mel Interstate Commerce Clausehallenginghe
constitutionality of the lawThe background informatidior the two New York Times
articlesconsistedf two texts—one provied information aboutongress anche Federal
BudgetAppropriationgprocess and the othprovided informatioron the Supreme Court
andInterstate Commerce Claugéne background informatioabout Congress artbe
Federal BidgetAppropriations process casted of tex{presentedn an interactive
desktop computesimulation(i.e., Minecraft). The background informati@bout the
Supreme Court and the Intett&ommerce Clause wgext presenteth anonscreen
textonly document.

Questionnaires tmeasuresituational interessubjectivearousal and virtual

spatial presenceere administeredfter participants had read each of the background
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information texts and newspaper articldaneasure ophysiologicalarousal was also
recordedwhile participants r@deach of théackground informatiotextsandeach of the

New York Times articlesPhysiological arousal was measuredlasteodermal activity

(EDA) in the form ofthe electrical conductivity of théi. In total, sk sessions ofkin
conductance respseswererecorded 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 e following colleges of Temple University: Klein
College of Media and Communication; College of Education; College of Public Health;
College of Liberal ArtsCollege of Science and Technology.addition to email
solicitations, recruitment flyers were posted in student residence halls and in the Howard
Gittis Student Center located on the main camphs.email solicitations includeal
desciption ofthestudm ppr oved by Temple University’'s |
Professors, instructors or thesearcher read the description of the study to students in
their classroomdRarticipants received course credit from their professors amddtss
for their participation in the experime@uring the eight miths of recruitment efforts,
44 Temple studentsere recruited fothe study

After pretest screening of recruits, only one individual did not qualify for
participation in the study due his high levels ofknowledgeand individual interesn

political institutions angbrocesses anais high levels of knowkdge and individual
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interestin the specific topics referred to in thmckgroundnformation for the two
newspaper articled\lthough this individual did not fully pécipate in the experiment,
the studenteceivedcourse credit for partial participation

A total of 43 Temple University stetitsage 18 to 29articipated in the study.
Individuals in this demographic group are likedyhaveoveralllow levels ofcivic
knowledge. A questionnaire that gathered several characteristics of the sasple
administeredsee Table )L The researcher madiee assumption that studentseatling
Temple University witha GPA 0f2.0 or hgherwould, at minimum, have the capability

to achieve surfackevel comprehension of the texts used in this experiment

Tablel Characteristics of Sample

Frequency Percent

Gender of Respondent

Male 17 39.5%
Female 26 60.5%
Cumulative GPA of Responden
Less than 2.0 1 2.3%
2.02.9 12 27.9%
3.03.5 20 46.5%
3.64.0 10 23.3%
Age of Respondent
1821 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%
Postgraduate 1 2.3%
How Often Use Minecraft
Never 37 86.0%
Once in awhile 6 14.0%
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Stimuli

To avoid learningndbr practice effectswo differentbut equivalent background
texts andwo different but equivalerilew York Times articles we used as stimuli. All
texts were assessed as equivalent in grade level readability. The two background texts
providedcivic information for the New York Times articles about the political topic of
Obamacare. The researcher assumed that most popatiicipants for this studyould
have little knowledge of or interestiine Federal Budget/Appropriations process and the
Interstate Commerce Clause The screening pretest used to
of knowledge and interest in thesgic topicssupported this assumption.

The researcher composed the civic backgrdaxrtson the civic topics of the
Federal Budget/Appropriations procgsse Appendix Al) and the Interstate Commerce
Clause (see Appendix AZsing information contaed in the folleving documentsA
glossary of termssed in the Feder&8udget Procesg).S. Government Accountalty
Office, September, 2005)\ational Priorities Project,Theprocess:Federal Ridget 101
(Institute for Policy Studie2019; Keeping faith with the cotitution (Liu, Karlan &
Schroeder2010;“ The Oreagninragd M t he Comp@dlce Cl aus
Individuals with expertise in politics and law were also ctirdun composing the texts
thatserved as civic backgrodnnformation for the two New York Times articles. Mark
C.Rahdert Esqg., Professor of Law at Temple Uni
provided his expertise for the background text about the Interstate Commerce Clause, and
Robin Kolodny, Professor and &inin the Department of Political Science in Temple
University’s College of Li beragdundidxtdbeut pr ov i

the Federal Budget/Appropriatiopsocess.
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A Coh-Metrix analysis, which applies the Fleskincaid Gradelevel formula
(Kincaid, 1975) to evaluateading level, was also conducted on each backgrountbtext
ensure equivalence in readability levels. The FldGdeaid Gradelevel formula is used
extensively in education to assess the difficulty of-teaged inform@on. The Coh
Metrix Text Easability Assessor can be found onlinketgt://cohmetrix.comThe
analysis suggested that both texts overlapped in their readability levels with the Federal
Budget background text at theeBthKincaid 1011 grade level and the Interstate
Commerce Clause background text at the FléGobaid 910 grade level.

The researcher chose two online news articles about Obamacare from the New
York Times website. Obamacare was a political issue bewgred in several
publications at the time. Both articles referred to problems incurred during and after
passage of Obamacare into law. One lartieferred taCongress and the Federal Budget
and Appropriations procegsee Appendix B1and the other artie refered to the
Supreme Court and the Interstate Commerce Cl@eseAppendix B2)Both articles
were dowloaded and copied into two onscrefrcuments. All of the hyperlinks in the
articles were removed and the formatting of the articles was chamgeitect the type of
fonts used in the New York Timgsint 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 10oferezidabity .

Stimuli for Treatment Aconsisted otivic background informatioabout the
Federal Budget/Appropti@ns procesf the more embodied format of an interactive
Minecraft simulation of the exterior and interior of the U.Spi@d building (see

Apperdix C). TheFederal Budget/Appropriations documevas dividednto 11 separate
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text blocksthatwered i st ri buted throughout the simul at
k i o s kpsp-up wirdowwith a text block would opewhen participants clicked am
virtual kiosk Text that guided participants to the sequentially numbered kiosks was also
included in the pojup windowsT he si mul ati on was popul ated
who appeared outside and inside the virtual Capitol building. Speech balloons welcoming
participants to the Capitol appeared abtineetour guides as participan@wgated their
first-person avatars toward them. No ambient sounds were included in the simulation due
to technical problems encountered embedding sound effects in the simdiagon.
simulationwas creatddy Ri ck Mof fat, manager of Tech S
Computer Services Tech Centerderthe guidance of the researcher anth the
assistance of seval Minecraft hobbyisterganized into aorking group for the preict.

Treatment Bconsigedof reading informatiorabout the Interstate Commerce
Clausen a textonly on screemlocument. This information served as background
information for the New York Times article about Obamacare that referred to the
Interstate Commee ClauseAfter eachbackground information conditipparticipants
clicked an and read the on scretaxtdocument 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

documentA Minecraft simulation of the U.S. Capitol building provided an eméadi
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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 experientiabrigxformat fa civic
background information for the New York Times article all@baimacare that referred to
the Interstate Commercdanse.

Most newspaper articles about political issues contain abstract concepts for which
readers lack experiential context. Withouteaiperiential 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 embodiedmodil formats for texts
can increase text comprehemsizecause they afford the possibility of embedding
abstractoncepts in an experiential context. Experiential context provides the mental
scaffolding needed for deep comprehension of a(Bedn, Searles, Singer, & Cowen,
1990) Computer simulations prade multrmodal formats for abstract concepts that
allow them to be embedded in experiential contexts. Such simulations have been found to

increase text comprehensiddgde, SalzmarLoftin, & Sprague1999.

Individual Political Interest

Individual intgest 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 mterstate 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 pakii campaigns and thmews Segura,
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Jackman, & Hutchigs, 20162012; DeBell, Krosnick, Lupia, & Luevano, 200&ems
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 subgeent 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 Likerttype scale:

In general, how interested are you in the institutions, agencies and pooéfse
Federal government?

How oftendo you payattentionto informationaboutthe FederaBudgetand
AppropriationsProcess?

How oftendo you actively seekoutinformationaboutthe FederaBudgetand
AppropriationsProcess?

General Civic Knowldge

Six items on the pretéposttest used to measure general diviowledge were
adaptedrom questionnaires used in tNational Assessment for Educational Progress
(NAEP) thatmeasuedthe civic knowledge of 2grade studentdXS. Department of
Eduation,2010) The NAEP is directed bthe Commissioner of Education Statistics,
who heads thalational Center for Education Statistinsthe U.S. Department of

Education

Civic Knowledge Congress anddeleral Budget/fpropriations Roces$
Five items on the pretest/posttest measured civic knowledge reld@endoess
and the FederalglgetAppropriationsprocessandwere created by the researcher from

information contained i glossary oférmsused in the Federal Rlget pocess(U. S.
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Government Accountability Office, 2005) and from informatiomNational Priorities

Project, Thebudget pocess: Federal Budget 1@hstitute for Policy Studie2014).

Civic Knowledge (e Supreme Court and the Interstate Commelaesg

Five itemson the pretest/posttesteasurd knowledge of the Supreme Court and
the Interstate Commerce Clawm®lwere created by the researcfrerm information
contained irkKeeping faith with the @nstitution(Liu, Karlan& Schroeder2010).

The pretest/posttest questionnaire consisted of 20 itetntal (see Appendix
D2) including four masking questions about the architecture of the U.S. Capitol and
Supreme Court buildings to mitigate pretest sensitization thad edigict 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, Conditig®gatial Presenc®@uestionnaire (MECSPQ)
(Vorderer, et a).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.hthllese items measure three dimensions
of virtual spatial presence identified in the presence literature: generation of cognitive
simulations of a space; sdtfcation in the space; possible interactions with objeutis a
entities within the space. Three items that measured social presence were also included in

the index.
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Selfreported Core Affect
Self-reported core affeahvolvestheattribution of hedonic value (i.e. valence) to
bodily experiences of physiologicatousal. Th&el-Assessment Manikin (SAM)
(see AppendiF) , whi chveirsbad “pnocnt ori al assessment te
1994, p.49) was used to measure both the valence and bodily experience dimensions of
subjective arousal. This measure haen validated and used in several studies examining
i ndi vi du aitesponseatb stimudi {eig§iR:, Feings-Matthews & Poustka2008;
Javela, Mercadillp& Ramirez 2008. Althoughthe SAM measures three different
dimensions of emotional expernice—valence, arousal and dominarethe dominance
dimensionis 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 wémited to being greeted by a virtual tour guide in the
Mi necraft simulation. The greeting “Welcom

bubble above the virtual tour guide.

Situational interest

Situational interest was measured usingl&reportindex (see Appendi)
adapted from a measure developed by Rotgans and Schmidt (2011). The items in this
index are based on Hi-pghase @od® e mdividuvalgrneerests (200
development and on their definitions of triggered situationalést (triggeredl) and

maintained situabinal interest (maintainesl).
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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 comprehémsio
New York Times articleabout Obamacardlichael Smith, Associate Dean in Temple
University’s College of Education, and Ann
Department of Psychol ogi cal Studiefs in Edu
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
shortanswer 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 measuref text comprehensiofor the New York Times newspaparticle
that referred to the Federal Budget/Appropriations process (see Appendirdthe
measure of text comprehension of the New York Times article that referred to the
Interstate Commerce Clause (see Appendix H2) eakisted of seven multipehoice
guestions, eight true/false questions and one simswver question. Eight of tlygiestions
(three multiplechoice, one sho®nswer, four true/false, one shariswer) measured
deeplevel comprehension, and eight of the questions measured siavate
comprehension (four multiplehoice, four true/false). Following are examples of the

items on the measures:
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Surfacelevel comprehension of NYT article referring to the Federal Budget

How do you think a governmenshutdownwould affectfundingfor government
programs?

© Obamacarevould bedefunded.

Therewould beno significantimpacton anygovernmenprogram.

Fundingfor SocialSecurityandMedicarewould cease.

Fundingfor governmenprogramsthatrely on discretionaryspendingvould cease

-
e
o

Deeplevel comprehension of NYT article referring to the Federal Budget:

CongressionaRepublicanghreatenedo “ h ogbvédrnmenfinancingh o st age”
because

© theywantedto avoidtriggeringsequestration.

it would forcethe Democratdo increasdederalspendingon mandatoryprograms.
theythoughtit would be agoodstrategyto getmoreminoritiesto votefor them.

it wastheonly way Obamacareouldbe defunded.

o
-

e

Surfacelevel comprehension of the NYT article referring to the Interstate Commerce
Clause:

JusticeRuthBaderGinsburgmostlikely characterizé the opinionof Chief Justice
Robertsas® st unnéenhgo gleeasse i ve”

" hebasechis opinionon the TaxingandSpendingClause.
" five otherjusticeson the Courtrejectedit.
" hebasechis opinionon a broadinterpretatiorof the InterstatesCommerceClause.

' heappliedaninterpretatiorof the InterstateCommerceclauseusedto strike down
manyNew Dealinitiatives.

Deeplevel comprehension of the NYT article referring to the Interstate Commerce
Clause:

In hisopinionon the Affordable CareAct, Chief JusticeRobertswvrote,” T an
economistperhapsthereis no differencebetweeractivity and inactivity, bothhave
measurableconomiceffectson commerceBut the distinctionbetweerdoingsomething
anddoingnothingwould not havebeenlost on the framers,who werepractical
statesmemot metaphysicap h i | o s ClpehJasticeRobertsstaementsupports

- anarrowinterpretatiorof the TaxingandSpendingClause.
" a broadinterpretatiorof the InterstateCommerceClause.
" an expansionof the powersof thefederalgovernment.

" alegaltheoryrarelyappliedto SupremeCourtcases.

82



Emerging Individual Interest in Political Topics

This variable is a relatively new concept in the interest titeesand no measure
for this variable could be located to date. The research suggests, however, that choosing
to reengage with a topic in which an individual has experienced situational interest in
topic-related activities is an indication of an emergimgjvidual interest in a knowledge
domain (Hidi & Renniger, 2006).

Three articles about the Federal Bat/Appropriations process and thegécles
about the Interstate Commerce Clause, which were the political topics referred to in the
New York Times dicles, 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
ofemergingindiv dual i nterest was the number of ar
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 articlestedia

high level of emerging individual interest.

Physiological Arousal
Physiological arousal is an indication of activation of the autonomic nervous
system (ANS)Researl suggests that inputs from tA&IS influerce subjective
experience. Electrodemhactivity (EDA) in the form of skin conductance level (SCL)
was used as a measure of arousal of the sympathetic division of the ANS;| watheh'
most sensitive indicator of arousal thaightpoteat i al | y be rel evant to

(GroeppelKlein, 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) notskhmat

conductance has become an important tool in stgdyffective processes becaube

ANSpl ays a significant r(pl6®. Measuresaiarbusabn and
have also been shown to be reliable indicators of mental effort (Dawson, &chgign,

2000, p. 201)Skin conductance was recoddesing the ProComp Infinity encoder and

BioGraph Infiniti Softwargver. 2.5).

Apparatus

The appaatusconsisted ofwo desktopcomputersBoth @mputers were located
in the Risk Communication Lab. The Labhoused in the College of Health Professions
and Social Work on the main campus of Temple Univer@iteDell desktopcomputer
was used to ruthe ProComp5 Infiniti System with Biograph Infinity softwarersion
2.5thatrecorded participants skin conductance responsé&se otheDell desktop
compuer was used for the Minecraft simulation and to display the New York Times
articles and Interstate Commerce Clause background informBaeticipants also used
this computer to connect to the Survey Monkey website to complete quesgsnna

The ProCompnfiniti Encoder (SA7500) with a bandwidth of 64 Hz was used to
recordpartici pant s’ s kndtodigtaethe signgerpressedinl ev el s
microSiemeny The BioGraph Infiniti software (SA7935, version 2.5) was used to
process the signals. Arsple rate of 256 samples per second was used angairitO

smoothing algorithm was applied to the recording to reduce signal noise.
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Procedure

After participantsexpressed an interest in participating in the experiwiant
emailor in-person, they werastructed by the researcherreport to the Risk
Communicatbn Lab on a specific date and tin@nly ore participant at a timeas
admitted into the lalo participate in the studyue to space and equipment limitations.
Upon ariving at thelab, the resarcher greetegarticipans 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 theppattentered
i n a boxarltaibceilpeadnt* Pl D on eac htherfesedrdnexr quest
used to identifyeach of the six sessis of skin conductance recordé@tie researcher
then asked participants if thépd any quesins and theprovided an IB-approved
consent form foparticipansto sign.

After signing the consent form, thesearcher wiped the participgineft
forearns with an atohol swab to ensure a secure attachmetiteofwodisposableédg-
AgCI skin conductance electrodiesthe underside of themon-dominart arm Although
placement of lectrodes for mesuring skin conductangs most ofteron the medial
phalanges of the index and middle fingers of the-edm@minarn hand placement on the
underside of the forearm has been used in previous regeardtowska2014. In this
experimentpavigating thorough the Minecraft simulatimquiredparticipantso usethe
fingers on both hancsherefore, placemewf electrode®n the underside of the forearm
was warrantedAn isotonic NaCl elecblyte gel wasapplied b the electrodet® improve

the conductivity of the signal
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After the electrodswereaffixed, participants werestructed to click on a link on
the computescreen to opethe demograplkiquestionnaire (see Appendiy Bndthe
preestquestonnaire After completing the questionnaires, participants were instructed to
close their eyes aglaxing music was played and a foumute baseline recording of
their skin conductancsignalwas recordedAfter their baseline skin conductane@s
recorded, prticipant wereasked ifthey if theyhad any negave emotions associated
with the musiglayed during the recordinglo participant reported any negative
associations with the musi&nother baseline skin conductargignalwas recorded in
the same manner beten the two phases of the experiment.

Phase | of the experiment corisi$ of participants reading a background text
about either the Federal Budget/Appropriatipracesgpresented in the Minecraft
simulation)or the Interstate Commerce Clajpeesentedn an onscreen text document)
and a New York Times newspaper article related to the topic addressed in the background
textParti ci pant s’ sigmlkwasmecocdednwile they averereading
background text angrhile they were readinthe newspper article. After reading the
background text, participant®mpleted questionnaires measutiingir virtual spatial
presence, situational interest and-sefforted core affect.

After completing theequestionnaires, participants read the New York Bime
article about Obamacare that referred to the topic addressed in the badkgroun
information(i.e., Federal Budget/Apppriations ornterstate Commerce Clause).
Participants completed second series gliestionnaires measuring their virtual spatial
preence, situational interest and sedported core affect while reading the newspaper

article Participants thenompleted @omprehension questionnaire designed to measure
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surfacelevel and deefievel comprehension of theewspapearticle.Phase 1l of the
experimentepeated thisamesequencéutwith the othetbackground text and related
New York Times article.

A 15-minute washout periodetween the two phases of the experiment was
included to mitigate possible carryover effe During the waskout perod, participants
watched anature video that was assessed as calimrie rese@her and three of her
associateprior to its use during the wastut period A total of six sessions of EDA
using skin conductance sensaere recorded during the experime

Copies of threeréicles about the FederalBgetAppropriationsprocess and
three articles about the Interstate Commerce Claadéeerplaced on a table in the lab
prior to the experiment. After participants experienced both of the treatment@osydit
the researcher removed the sensorsisstducted 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 th€Halresearcher thanked
participants for participating in thexgeriment asheyexited the lab. fie researchehen
counted theaumber ofarticlesthatremainedbn the tablen the labto 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 fellpwnalysis. The statistical

analysis was conducted with the SPSS Standard Grad étagkrfdows (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 levedata.
Most indices used in this study were
as an appropriate maae of reliability (see Tabl®). Because both the civic knowledge
and text comprehensiondicesconsisted of multi@ choice items scored as either

Table 2 Internal Consistency for Scales

Scale Cronbac
Individual Interest (11) 912
Situational Interest (SI) Time 1 .830
Situational Interest (SI) Time 2 .897
Situational Interest (SI) Time 3 .903
Situational Interest (SI) Time 4 .899
Virtual Spatial Presence (VSP) Tirte 943
Virtual Spatial Presence (VSP) Time 2 .950
Virtual Spatial Presence (VSP) Time 3 979
Virtual Spatial Presence (VSP) Time 4 .954
Sdf-reported Core Affect (AR/EB) 751
Sdf-reported Core Affect (AR/HS) .629
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correct or inorrect and variethlevd of di f f i cul tnotanagprpmateb ac h’ s
measure of reliabilityParticipants 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, wth al so precludes the use of
indicator of reliability. Face validity ca
these knowledge indices as it is grounded
the political topics adressed 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 thatvey
measured civic knowledgeas within the range of 46% to 50%. The peatage of
correct responses to the adagtechs measuring civic knowledga 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 NABR®U

There were six sessions of skin conductasigeals recorded. Four 1t 15
minutesessions were recorded while participants read the two civic background
information texts and the two related newspaper articles.finganinutebaseline
recordingswere also encoded before each phaidbe experiment. After a smoothing
algorithm was applied to the skin conductance recordings, an average of the total data
points for each session was compuiitke appropriate Phase | or Phasédkeline
sessioravelge was subtracted from edohmatsessioraveragedo provide the skin
conductance level for each of tfoarr format sessions.

Several variables had narormal distributions; however, only the physiological

variable had z scores for batkewness and kiasis that were less thah.96 and greater
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than +1.96; therefore,lagarithmic transformation of the physiological data was
warranted. No transformation$ other noanormal distributions were conducted
because the sample sizes were large enough (»480) that the violation of normality
does not preclude using parametric tests of hypotheses (Elliot & Woodward, 2007). In
addition, ttests, ANOVA and regression are robust in relation temmmal

distributions with z scores for skewness and kurtodisden- 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 compreh&hsioneasures of
text comprehension for each of the two separate, but equivalent, bid ¥nes
newspaper articles included 16 items. Eight items measured slavatéext
comprehension and 8 items measured deeg text conprehension. Surface leviext
comprehension requires the reader to understand the explicit meaning ef-thebasic
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 comprehsion measures were recoded as follows:

0 = incorrect answer; 1= correct answer. The possible total score for the measures of
surfacelevel comprehension was 0 to 8. The possible total score for the measures of
deeplevel comprehension was 0 to 8. The plasstotal score for overall text

comprehension of each of the articles was 0 to 16. The possible total score fextotal t

comprehension was 0 to 32.
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HypotheseJ estingand Followup Analyses

H1: Format for Civic Background Information and Virtugde®ial Presence

A paired samplestest was conducted to test the hypothesis thatdividual
with low levels of civicknowledgeand interest would report higher levelsvatual
spatial presenoehile readingoackgroundnformation for a newspaper aiéé about a
political topic when théormat for the background informatiavastext presented ian
interactive desktop computer simulati@ther than text presented in an onscreen
documentVirtual spatial presence was significantly higher when the fofanaivic
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 documbfht (.9;SD= .86),t(42)= 4.74p < .001. These

findings provide support for H1

H2: Format for Civic Background Information and S&lported Core Affect

A pairedsamples-test was conducted test the hypothesis that an individual
with low levek of civic knowledge and interestill report higher levels celf-reported
core affect while reading civicackgroundnformation for a newspaper article about a
political topic when the format for the civic background informaticexs$ presented in
aninteractive desktop computer simulatihan when the format for the civic
background information is text presented in an onscreen document.

There was a significant difference in sedported core affect when reading civic
background information for a newspaper article about a politicat tepen the format

for the civic background information was text presented in an interactive desktop
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computer simulationM= 6.4,SD=1.76) and when the format for the civic background
information was text presented in an onscreen docurivenb(57,SD= 1.249), t(43)=

2.96,p= .005. These findings provide support for H2.

H3: Format for Civic Background Information and Situational Interest

A pairedsamples-test was conducted test the hypothesis that an individual
with low levek of civic knowledge and ierestwill report higher levels ddituational
interestin reading cividbackgroundnformation for a newspaper article about a political
topic when the format for the civic background informatioteid presented ian
interactive desktop computer siratibnthan 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 politicat tepen the format
for the civic background information was text presented in an interactive desktop
computer simulationM= 3.2,SD= .95) and when the format for the civic background
information was text presented in an onscreen docurivenB8(02,SD= .88) t(42)= 1.09,
p=.283. These findings do not support H3.

Follow-up analyss were conductea tdeterminea possible explanation for the
insignificant effects of format on situational interestrepeateemeasures ANOVA was
conducted to deterime if the orarin which the embodied formataspresented had a
significant effect on situational interest. The main efté¢he order of format
presentation was statistically significaRt (1, 41) = 6.40p < .015. An independent

samples-test wasalsoconductedo 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 Bacfround Information and Text Comprehension

A paired samplestest was conducted to test the hypothesisahandividual
with low levek of civic knowledgeand interest will score higher on a measurtegrf
comprehensiofor a newspaper article aboupalitical topicwhen theformat forcivic
background informatiofor the article is text presentedaninteractive desktop
computer simulatiothan when the format for civic background information for the
article is text presented in an onscreen doctwmen

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 simuldtier6(99,SD= 2.73) and whe
civic background information was presented as text in an onscreen docMrehB9,
SD= 2.40);t(42)= 1.37,p=.176.

Follow-up analyses were conductemldetermine differences surfacelevel vs.
deeplevel text omprehensionAlthough there was nsignificant difference in overall
text comprehension for the two newspaper articles, fellpvanalyses were conducted to
determine whether there might be significant differences between text comprehension at
thesurfacelevel or deegevel of text compréension. Surfactevel and deejevel text
comprehension indices were comprised of items taken from the overall measure of text
comprehension. The index measuring sudagel text comprehension of each

newspaper article included only the 8 items fromabverall measure of text
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comprehension that measured surflse| text comprehension. The index measuring
deeplevel text comprehension of each newspaper article included only the 8 items from
the overall measure of text comprehension that measured eledpext comprehension.
The possible range of scores for both indices was 0 to 8.

Paired ttests were conducted to determine if an individual with a low level of
civic knowledge scored higher on measures of suiacs or deegevel text
comprehensiowhen theformat forcivic background informatiofor the article was text
presented imninteractive desktop computer simulati@ther than civic background
information presented as text in an onscreen document. Siefatdext comprehension
was signiicantly higher for a newspaper article about a political topic when civic
background information for the article was presenteddasktop computer simulation
(M =4.34,SD= 2.20) than when civic background information for the article was
presented in aonscreen text documer€ 3.41,SD= 1.54), t(43)= 2.63)=.012.

There was no significant difference in ddepel text comprehension for a newspaper
article about a political topic when the format for civic background information for the
article was tet presented in a desktop computer simulatidr .64,SD= 1.32) and

when civic background information was presented in an onscreen document

(M=2.97,SD=1.26),t(43)= 1.31p=.197. These findings provide partial support for H4.

H5: Virtual Spatial Pesence and Situational Interest

A Pe ar s o amomentorrelatianacoefficient was computedest the

hypothesis that there would be a positive correladtemveen sitational interest and
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virtual spatial presence. There wassmgnificant correlabn between the two variables,
r(41y .16,p=.299.

Follow-up analyses were conducteal determine correlations betwegtuational
interest and virtual spatialgsence within each format conditidrhe measures of
situational interest and virtual spatmksence 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 oorrelation between these overall measures of
situational interesand virtual spatial presence, a follayg analysis was conducted to
determine if there were any significant correlations between these variables in any of the

four separate format conditisrfsee Tabl8).

Table 3 Format Conditions for Political Information

Condition Description

Condition 1*  Civic Background Information in a desktop computer simulatic
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 aignificantcorrelation 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 simulati@H,)= .45,p= .002. There were no
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significant correlationbetween 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 pssible explanation for why a positive correlation between
situational interest and virtual spatial presence was significant in condidoonEway,
repeatedmeasures ANOVA was conducted to determine if there were significant
differences in virtual spetl presence between the format conditions. To minimize the
chance of a Type | error, Mauchly’'s test
equality of variances between format conditions. The results indicate the assumption of
sphericitywas not metX®(5) = 48.1,p = .001; thereforethe Greenhous&eisser
estimateo f s p h er i cwadused t¢ determinédmai 8ffectdie main effecof
format on virtual spatial presence vaatistically significant,

F=(1.77, 74.2) = 284,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 conditiod £ .83 SD= 0.16)
than condition 2N =1.94,SD= 0.13), condition 3N = 1.49,SD= 0.09), and condition
4 (M =1.74,SD= 0.10).Format condition 1 consisted of background information
presenteds textin a desktop computer simulatiom all other format conditions,
political information (background information and newspaper articlespvesented as

text inonscreen documen(The findings provide partial support for H5.
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H6: Virtual Spatial Presence asglf-reported Core Affect

A P e ar s o amomentcorrelatiancatificient was computed testthe
hypothesis that there would be a positive correlation betwieeral spatial presence and
subjective arousal. There was ngrsficant correlation beveen the two variables,
r(41)=.22,p=.162

Follow-up analyss were onductedo determine correlations betweertual
spatial pesene and selreported coreféect within each format conditiohe measures
of virtual spatial presence and se¢ported core affect in the correlation reported above
were composite measuresnsisting 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 spatialggence and setéported core affect, a follewp analysis
was conducted to determine if there was a significant correlation between virtual spatial
presence and seléported core affect within any of the four separate format conditions.

There was aignificant corelation between virtual spatial presence and self

reported core affect within condition 1 in which civic background information was
presented in a desktop computer simulati¢f])= .654p < .001. There were no
significant correlations betwea virtual spatial presence and gelported core affect
within any of the other format conditions.

To determine if there were significant differences in-sgiorted core affect
between conditions, a oveay, repeateaneasures ANOVA was conducted. Tamimize

the chance of a Type | error, Mauchl y’s

equality of variances between conditions. The results indicate the assumption of
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sphericitywas not met, X(5) = 23.9, p < .001; thereforéhe Greenhous&eisse
esti mate of s pwasused to deteyming main effeche main effecof
format onselfreported core affeatasstatistically significant,
F=(2.16, 90.3) = 17.1p < .001

Pairwise comparisons using Bonferroni corrections were alsputed to
determine the pattern of mean differences insgibrted core affect between the four
conditions. An adjusted alpha of .0125 for each comparison (.05/4) was used in the
computation. Selfeported core affect was significantly higher in comaiti (M = 6.4Q
SD= 1.76) than condition 2 =4.59,SD= 1.54), condition 3N = 5.57,SD= 1.24),
and condition 4N = 5.75,SD= 1.44).Condition 1 consisted of civic background
information for a New York Times article presented as teatdesktop cmputer
simulation In all other conditions, information was text presented in onscreen
document.

The above analyses revealed a significant correlation between virtual spatial
presence and sealéported core affect within condition 1 in which both virtspatial
presence and seteported core affeatere significantly higher than in any of the other

conditions. These findings provide partial support for H6.

H7: Virtual Spatial Presence and Physiological Arousal

A Pe ar s o amomentcorrelatianacdigcient was computed ttestthe
hypothesis that there would be a positive correlation betwieiesal spatial presence and
physiological arousakhile reading information about a political topichere was no

significantcorrelation beween the two varlaes across conditiong41)=.102p= .516
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Follow-up analyss were conductetb determine correlations betweertual
spatial presence and physiologicadusal within each format conditiomhe measures of
virtual spatial presence and physiologicaesal 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 plogical 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 fellap analysis was conducted to determine if
there were any significant correlations between these variables within any of the four
separate format conditions.

There was aignificant negativecorrelation between physiological arousal and
virtual spatialpresence within format condition {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
emboded 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 therevere significant differences in physiological arousal
between format conditions, a enay, repeateaneasures ANOVA was conducted. To
mi ni mize the chance of a Type | error, Ma u
determine equality of variances betwwn format conditions. The results indicate the

assumption ofphericitywas not metX? (5) = 103.8p < .001; thereforethe
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Greenhous&eisserst i mat e of s pWwasusad toiddgteyming maineflectsl 2 4
The main effecof format onphysiologi@l arousaivasnot 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 conmgam (.05/4) was used in the computation.
Physiological arousal was significantly higher in format conditiomM2 (.143 SD=
0.248) than condition M= 0.087,SD= 0.181). There were significant differences in

physiological arousal between any of the ofieemat conditions.

H8: Situational Interest and Physiological Arousal

A P e ar s o amomenfcorrelatianccoefficient was computedetst the
hypothesis that there would be a positive correlation between situational interest and
physiological arous. There was no gnificant correlation bgveen the two variables,
r(41)= .22, p=.162.

Follow-up analyss were conductetb determine correlations betwestuational
interest and physiologicat@usal within each format conditiomhe measures of
situatonal 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 prdgent
participants Although there was no correlation between these overall measures of
situational interest and physiological arousal, a follgnanalysis 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 Intergsand Selreported Core Affect

AP e ar s on ’-nsomgntcormlationtcoefficient was computedetst the
hypothesis that there would be a positive correlatetveen guational interest and self
reported core affect while reading information about a political tdjpiere was a
moderae, podtive correlation between situational interest in reading information about a
political topic and subjective arousal while reading the informator14, n= 43, p

<.001 These findings provide support for H9.

H10: Situational Interest in Civic &kground Information and Newspaper Articles

A P e ar s o amomenfcorreldatiancoetfiient was computed to test the
hypothesis that there would be a positive correlation between situational interest in
reading civic background information for a newappr article about a political topic and
situational interest in reading the article itselheTesults indicate that there was
moderate, positive correlation between situatiomarest in reading civibackground
information for a newspaper articdout a political topiand situationainterest in

reading the article itselfr(41)= .62,p < .001.These findings provide support for H10.
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H11: Situational Interest and Emergimglividual Interest

A Pe ar s o namomentcorrelatianacoefficient was comgdtotestthe
hypothesis that there would be a positive correlation betsiagational interest and
emerging individual interest. There was ngngiicant correlation bieveen the two

variablesy(41)=.22,p=.162

RQ: Which of the following variables get of vaiables best predictext comprehension
of a newspaper article about a political topictual spatial presenceivic knowledge,
situational interesself-reported core affect, and physiological arousal.

Multiple regression analysis was camtied to predict text comprehension based
on virtual spatial presence, civic knowledgeyational interesself-reported core affect,
and physiological arousal. The results indicate that the model explained 23% of the
variance and was significant in greting text comprehension
(RP=.23,F(5, 36) =3.44p=.012). Within the model, only situational interest
(b= .38,p=.039) and civic knowledgé€.35, p=.018) were significant predictorstext
comprehension (see Tablg 4

Table 4 Multiple Regression on Text Comprehension

Predictor Variables B SE B b t p

Civic Knowledge .55 22 .35 249 .018
Situdional Interest .60 .28 .38 2.14  .039
Selfreported 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 whbéher
demographic variables of gender and GPA and the pretest variables of individual political
interest and prexisting civic knowledge were significant predictors of text
comprehension. The results indicate that the model was not significant in pgetigtin
comprehensiofR? = .07, F(4, 37) =1.79p=.152). None of the variables in the model

significantly predicted text comprehension.
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CHAPTER 5

DISCUSSION

The final chapteof this dissertation revisithie motivations for this study,
reviewsthe stug 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.

RevisitingMotivations for theStudy

Political knowledge gaps between older and youeggatoral cohorts have
existed throughout much of the history of the United States. Young voters usually enter
the electoral cohort less knowledgeable than their older counterpsigsung voters
age into their political life cycle, howevehe politicd knowledgegapsbetween the
younger and older cohorts graduailgrrowanddisappear.

Millennials,who (in 2018) ardetween the ages of 22 and 36, entered th
electoral cohort with a larggolitical knowledgeg ap bet ween them and t
generabn thanany cohort preceding themhere was @ncern among some scholars this
generational gap was so large thatauld result in a persistent generational knowledge
gap between Millennials and their older counterparts (Wattenberg, 2002).

In suppat of this claim, ecent news surveys conducted by Pew Research
Center indicate that Millenniakcored lower than any other electoral cohort on-a€i
survey of current political issuesd civic knowledge2015;2018). Athough this
research is rtadefinitive indicator of the political knowledge of the Millennial

generation, it does raise the cencthat this cohorhight not be narrowing persistent
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gaps between them and their older counterp@his. generation also does not read
newspapers (prt 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 distributipalitital and economic
power. When these inequalities persist and worsen, a democracy can devolve into
tyranny. Political interest makes democracy work because it motivates the feearuth
processing of political information resulting in an informed andaged 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.

Theseconcers were the imetus for this study and for the overarching question that
informed it:*How might textbased information about a political topic be made
interesting enough for uninterested young voters to expend the cognitiveneffdddo

processitinadeepandmeang f ul way?”

Review of he StudyDesign
The main goal of this study was investigate whether the type of format (i.e.
more embodied vs. less embodied) used to preseatbackgroundnformationfor a
newspaper article about a political topiould stmulate interest in the information and
facilitate deeplevel comprehension of treticle. 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 piojegical 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 dedpvel comprehension of the related newspaper article.

Participants were 43 Temple University students ages 18wih@%vere
administered a pretest to establish a baseline for their interest in and knowledge of the
civic topics addressed in the backgrounfiimation 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/Appropriatioqsocess and the Interstate Commerce Clalise 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 th&S. Congresslhe Interstate Commerce Clauseiftained in
Article 1, Section 8 of the United States Constitutieas presented as justificatiog
the Obama Administration befotlee Supreme Court that the law was constitutional. The
items on the pretésneasuring knowledge gieneral civic topics weradapted 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/Appropngprocess and the
Interstate Commerce Clause were used to assesxigtmg knowledge directly related
to the civic information participants read during the experiment. Also assessed in the
pretest was individual or prexisting interest in these kwmtedge 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 buildmn@sishington, D.C.
were included in the pretest to minimize possible response effects and sensitization to the
variables under study.

Civic background informationeferring to the Federal Budgétppropriations
Processvaspresented as text withanMinecaft simulation Civic background
information referring to the Interstate Commerce Clause was presented as text in an
onscreerdocumentBoth newspaper articlegout Obamacanmgere presented as
onscreen text documents. After readingdivec backgroundnformation for one of the
articles, participants read the related newspaper article. AfterrariLie break,
participantgepeated thismpcedure witithedifferent, but equivalent, civic background
informationandnewspaper article about Obamacare

To dsentangle learning effects oviane from learning effects due thfferences
in format, the civic background texts and newspaper articles wereagzntivut not the
same. Both background texts were at the same level of difficulty and both contained civi
informationrelevant to understanding issues that arose with Obamacarendatpaper
articles weralso at the same level of difficulty and both were al@hdamacare.

The civic background information for one of the two articles consisted of
information about the FederalugigefAppropriationsprocesshat wagpresented 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
interactionsvi t h t he environment such as “wal king’
into the virtual House and Senate chambers and offices. The Minecraft simulation also

provided concrete referents for words in the texts. Werdsc h as “ Congr ess
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“ S e nwereaphtextualized with graphic referents in the Minecraft simulati@vic
background information for the other newspaper article about Obamacare was presented
in the less embodied formas text in an onscreen text document.

Participants filled out questioaires 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 articldgn conductancas a measure of objective
arousalwas recorded while participants rezath of the civic background texts and

newspaper articles
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Summary and Evaluation &esults
The following section presents a detailed summary and &vatuof the results of

the hypotheses tests and research question. Foreacmacise summary see Table 5.

Table 5 Summary of Results

H1 | More Embodied Format for civic blground Supported
information increasesixual Spatial Presence

H2 | More Embodied=ormat for civic background | Supported
information increases Sealéported Core Affect

H3 | More Embodied Format for civic background | Partially sipported:Significant
information increases Situational Interest order effect of format on
Situational Interest

H4 | More Embodied Format for civic background | Partially sipported: Increase in
information increases Text Comprehension Surfacelevel but not Deetevel
Text Comprehension

H5 | Increase in Virtual Spatial Presence correlates| Partially sipported:Correlation
with increase in Situational terest only within condition in which
Virtual Spatial Presence is highes
H6 | Increase in Virtual Spatial Presence correlates| Partially sipportedCorrelation
with increase in Selfeported Core Affect only within conditionin which
Virtual Spatial Presence is highes
H7 | Increase in Virtual Spatial Presence correlatel Not supported

with increase in Physiological Arousal

H8 | Increase in Situational Interest correlates with | Not supported
increase in Physiological Arousal

H9 | Increase in Situational Interest correlates with | Supported
increase in Selfeported Core Affect

H10 | Increase in Situational Interest in newspaper | Supported
article correlates with increage Situational
Interest in civic background information

H11 | Increase in Situational Interest correlates with | Not supported
increase in Emerging Individual Interest
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Table 5 (continued)

RQ | OutcomeText Comprehension
Model 1 Model 1significantly predictedtext
comprehensian
Predictors:

Posttest Civic Knowledge
Situational Interest
Virtual Spatal Presence
Selfreported Core Affect
Physiological Arousal

Model 2:

Predictors:

Individual Political Interest
Pretest Civic Knowledge

Gender
GPA

Posttest Civic Knowledge and
Situational Interegswere the most
significant predictors in the model.
None of the other individual
variables significantly predicted tex
comprehension

Model 2did 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 predictedyirtual spatialpresence was highest when civic background
information was presented in a more embodied foriifase resudtare consistent with
the findings of previous research in which computer simulationstfuatl interactions
and provide immersive qualities often evaketual spatial presence arsense df b e i n g
t h ear leeing embodiedh the virtual @vironment. It shold 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 firgierson avatar through tleerridors 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 participantee 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 fieldvegw (FOV). Since this experiment was conceived

and conducted, however, technology has advanced to the point wheheensiy and
inexpensive software is available that makes it possible to create more sophisticated

virtual environments without signi@mt costs to the researcher.

H2: Effects of Format for Civic Background Information on Se#éported Core Affect

The findings also support the prediction that-sefforted core affect would be
higher in the more embodied format for civic backgroundrmttdion than in the less
embodied format. This finding aligns with previous research that suggests immersive
media that evoke virtual spati al presence
because they often result in stronger emotional responsésitdi shan less immersive

media (Riveet 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 sigrafit 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 informa&n was sgnificantly higher for participanteho readhe
information in the embodied format in the secphadse othe experiment than for

participants whaead the same information in the fiptaseof the experimentA
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possible explanation for this result imtthe informatiorpresented in the Minecraft
simulationwas nore interesting for participants who previously had been reading
information only in the less embodied formatshéM theyultimatelyexperienced the
Minecraft simulationit waslikely an unexpetedand 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 Backgroundfbrmation on Text Comprehension

The findings do not provide support for the hypothesis that presenting civic
background information for a newspaper article about a political togienore
embodied format increases ddepel comprehension of the articklthough there was
no effect of format on dedpvel comprehension, additional analysis revealed a
significant effect on surfaelevel comprehension. A possible explanation for these
findings is that the more embodied format for the civic backgroundnnafoon provided
the concrete referents sufficient to supmantfacelevel comprehension of the related
article, but it did not stimulate situational interest in the civic background information at
the level required for dedpvel comprehension of the @vbackground 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 deeg text comprehension.
Situational interest ia topic or in information related to a text can motivate the level of
cognitive effort neded to process a text at a déexel (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 necegd#grgugh 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 deejp lev
comprehension of the related newspaper articles.

Another interestingbut alarmingexplanation ér the insignificant effect of
format on deepevel processing is provided by a study conducted by Alexander (2016).
She found that students often engagstrategies to help them manage information rather
than strategies for dedpvel processing and knowledgeilding. The result is that their
capacity for engaging in these strategies is diminishing; therefore, stimulating young

voters s i dtin politicabinfoanatiom mightenot be effective in overcoming a

diminished ability to engage in deégvel processing of the information.

H5: Virtual Spatial Presence and Situational Interest

The findings provide partial support for the predicted paesitorrelation between
virtual spatial presence and situational inter&stignificant positive correlation between
virtual spatial presence and situational interest emerged only within the more embodied
format in which levels of virtual spatial presemeere highest. This result is consistent
with previous research that found a relationship between virtual spatial presehc
situational interest (i.eengagement) in a desktop simulation used to facilitate cognitive
tasks (Rowe, Shores, Mp#& Lester,2011). These findings also suggest that an optimal
level of virtual spatial presence might be needed to trigdevel of situational interest
needed fotasks such as reading a challenging text. Research in the neurochemical

constituents of motivatiorupports 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, dopaminesireleased in the brain (eRyuessner, Champagne, Meaney, & Dagher,
2004 Ikemoto, 200). Dopamine haan affective quality thavhen attributed to some

object or entity motivates approach behavior and interactions with that object or entity. If
arousalevels are too low or too high, however, avoidance behavior is the more likely

outcome(Arnsten, & GoldmarRakic, 1998)

H6: Virtual Spatial Presence and SBéported Core Affect

The predicted correlation between virtual spatial presence anckpeted core
affect was partially supporte8imilar to the correlation between virtual spatial presence
and situational interesti¢ findings revealed a significant positive correlation between
these variables only within the more embodied formathicth lewel 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 variancsltmeported core affect.
Additional analysis of the relationship between virtual spatial presence amdzatfed
core affect revealed that the correlation for the Excited/Bored dimension-oésetfed
core affect was stronger than for the Happy/&@atknsion. 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 valyee., 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 arousdl.e., skin conductanc&yas not suppted. 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 increagdysiological arousal. A possible
explanation is suggested by research examining the relationship between cogntive task
switching and physiological arousal. Physiological arousal was shown to have decreased
with frequent switching between cognitive tagkdderbrandt, 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 whichtggvants 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 readingicibackground information. Because tasikitching
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 thatm 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 noupport 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 (Gitr Gray, Critchley, Weekes, & Ferstl, 2014). A
possible explanation for this finding can be found in research that views situational
interestasamulll i mensi onal construct that includes
enjoyment”™ and * ant 20 n The dnmensreomastart &njoymeérda r
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 ar@lsSkin conductance for this study wagasured by
computing theaverage skin conductance level across each semsibsubtracting the
appropriate baseline averagen alternative method for measuring skin conductance
level by @mputing the frequency aionspecificphasic increases in skin conductance
responseduring each session might hawetter reflected thdimensional nature of
situational interest and resultedntore significant correlationsith physiological
arousal

Another possible explanatidor 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. Basedwviops research
examining core faect and technology use, it is reasonable to assume that a significant
correlation might have emerged between physiological arousal and situatiorestime

the technology (Gorini, et. aR009). No measure of situational interest in the technology
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wasincluded in this study because situational interest in the technology was thought

unlikely to affect text comprehension.

H9: Situational Interest and SdReported Core Affect

The hypothesis that situational interest and-segdbrted core affect are celated
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 compse#-reported core affect.itBational interest
and seHlreported core affect are similar in that these variables both involve the attribution

of a fhysiological responst® some object or entity.

H10: Situationalinterest 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, participanthio 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 tosasne that situational interest in texts related to dimeestopic

would be correlated.
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H11: Situational Interestrad Emerging Individual Interest

The findings do not support the predicted positive correlation between situational
interest and emergingdlividual 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
readingthe 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
emergingndividual interest had been developat validated. Althougthe volitional
decision to reengage with a togelated activity can be considered a measure of
emerging individual interest in the topic, the choice for reengagement provided in this
study mght not have been optimal. The highest levels of situational interesading
civic background informatiowere experienced while participants were reatieg
information in the more emlged format of the Minecraft simulation, yetengagement
with topic-related activity was limited to taking printed text documents with them to read.
A better measuref@merging individual interest might have been an indih Likert-
type items that measureaid rankegp ar t i ci pant s’ i nterest in
related to the politicabpics addressed in the study in more embodied versus less
embodied formatgheir intention to learn more about those topics, and the importance

they attributed tdéearning more about thosepics.
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RQ: Predictors of Text Comphension

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 addiagbed
two New York Times articles about Obamacare. Analysis of the pretest/posttest items
suggesdtt hat participants’ knowl edge of the Fec
Commerce Clause increased significantly from pretest to posttest. The prstesttpo
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 sudagel comprehension of the background texts, so an

assessment of dedgvel comprehension of the background texts could not be made.

Conclusion

The importance of an informed electorate in preserving a democratiofor
government should not be underestimafguelectorate that is generally uniformed or
misinformedensureghe devolution of a democracy into tyranny. The motivation for this
study wagheclarion callsounded by many scholars concerned ybanhg votes know
less about their government than any generation preceding thndike their
predecessors, many young voters today have low levels of civic knowl€dge
knowledge provides the background knowledge necessavgtersto fully comprehend
the rews 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 tgealof providing civicbackgroundnformation
for young votersn a format that wouldtimulate interest in the informatidhereby
motivaing deeplevel processing of a newspaper article about a current political issue.
The study felsomewhashort of this goalThe more embodied format for civic
background informatiodid not facilitate deejevel text comprehension of thelated
newspaper articlenost likely because it didot evokesufficientsituational interest in the
civic background information. The more embodied forthdtfacilitatesurfacelevel text
comprehensionf the article however, whichs consistent witlthe embodied cognition
perspective on text comprehension.

Although the ultimate goal is to discover how to facilitate despl
comprehension of political informatioradilitating surfacelevel text comprehensias
also anmportantgoalbecause surfadevel comprehensioprecedes and supports deep
level comprehension. Surfatevel comprehension allows the reader to idetihe main
ideas in the text aneecdl important detailsuch as who did what to whoifor example,
participants who achieved $acelevel text comprehension of the New York Times
article about Obamacare that referred to the Federal Budget/Appropriations proeess wer
able to identifyhow a government shutdown would affect funding for government
programs and who has the authorityppropriate funds to those programs.

The more embodied format also evoked higher levels of virtual spatial presence,
which is consistent with other reseamtaminingthis phenomenorihe findings also
suggest thigparticipants who experientggher levds of virtual spatial pgsence while
reading civic information aralsolikely to experience higher levels of subjective feelings

of enjoyment and arousal and higher levels of situatiomelest inthe information.
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This study suggests thairfyoung wters with low levels of civic knowledgend
interestin civic and political information, experiencing virtual spatial presence while
readingthe informations likely to increase theinterest andcomprehension to some
extent To increase deefevel compehension, howevea more immersive and embodied
media format might be needemstimulate highelevels of situational interesn the
information. In addition to evoking virtual spatial preserac&cus on increasing the
personal relevance of the infoationmight alsobe requiredGoalorientedsocial
interactionscould evokevirtual socialpresence that might enhartbe personal
relevance othe nformationpresente@ndstimulatethe cognitive effort necessary for

deeplevel textcomprehension.

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 address®ay of these factors, it
would have been impractical to haagdressed them all.

Secondgexperimental designs allow greater control and manipulation of variables,
but they also create artificial conditions in which participants might not act as they woul
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 faatoestarch
suggests affects text comprehension is the

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 exagrext

comprehension found that students processed the text more deeply when they were given
the ability to choose a text from a small number of teaapproved éxts (Fraumeni

McBride, 2017).

A third limitation involves variable measurement. The vdaabhn this study were
measured primarily with quantitative measures. Blegpl processing was measured in a
guantitative manner with multiplehoice and true/false items. Although one slamitwer
guestion was included in the measure, it was coded uraatitptive manner as either
containing correct or incorrect statements. A full gaiVe assessment of text
comprehensioh hat i ncl uded audi oretellagobthedextmmge of pa
have provided a more nuanced and accurate measuis obthplex 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@dhd 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 yeartloldrtunately, 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 condectanc

Fourth although extended and concerted efforts were made to increase the
diversity and size of the samp&udy participants wemaostly 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. Adrger somewhat more diversamplecould haveresulted in more
significant findings.

A fifth limitation is the relatively low level of embodiment providegthemore
embodied formatAs noted above the more embodied format for this stea/an
interactive desktop computer simulation thatllimited opportunities for engaging in
interactions witin the virtual environmentow resolution graphics andsandl field of
view compared to what is presently available.

Finally, butmost 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 overalbpic 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 abbthe Interstate Commerce Clause in the less embodied format.
Pretest measures of individual interest in these two civics topics were not significant
predictors of the posttest measures of surfaeel comprehension of the background
texts, but it is pasible that an unidentified variable resulting from the topic/format
confound impacted the findings in some way.

There are many variables that affect yol
of civic and politicalinformation. This study included onlysanall subset 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 environmeisocan have aignificant 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 & oéslé current political
environment of hypepartisan politics in which elected officials of one party engage in

the daily delegitimization of legitimate political institutions and media outlets.

Future Research

Future research into how to stimulatéeirest 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 askedkeep 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 howoung 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@hld 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 ha@ounted 3D virtual reality system that allows
young voters to act as represemtasiin 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 &hoivic 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 pdditinformation and to think

critically about the information they encounter.
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APPENDIX AL CIVIC BACKGROUND INFORMATION/FEDERAL BUDGET

Congress and the Federal Budget and Appropriations Process

Kiosk #1: The Capitol buding 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 approprieon 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 govement. 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

budget prioritis 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 lnsed to appropriate federal funds to government programs

1]

or agencies. The wultimate power of the pu
given to Congress by the Constitution of t
shall be drawn fromthe Treaur y, but i n Consequence of Aprg
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 fiscdluytéamust
passsome type of appropriations legislation to fund prograuingse funding is

discretionary There are two types of government prograrwthose whose funding is
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discretionary andnust be appropriated annually ahdse whose funding is mandatory

and set by theaw that created the progradpproximately onehird 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
programsand 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

diseass 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 th
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 ttheAffordable Qale Addorcr eat e

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 membershigf 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 geidi 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 amdatory funding are not subject to annual

appropriations legislation. Substantial cuts in funding to these programs can be made
only by changing the | aw that established
an annual appropriations bill. Forample, 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 institutiondlaking 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 agreelterm.

Kiosk #8 An appropriations billsuch as a continuing resolutidd@comes 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 oedrtuith a twe

thirds vote by members in both the House and Senate. Appropriations bills also can be
“filibustered” in the Senate. When a bill
debate on the bill, which prevents the Senate from voting tinakes 60 votes to break

a filibuster and invoke “cloture.” Cloture

vote on it.

Kiosk #2 When Congress fails to pass any type of appropriations legislation, a
“shutdown” of t he f Prdgeamathat rgyoou mandatorg Nt occur
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 programsdbatify and track outbreaks of

infectious diseases would eventually be depleted.

Kiosk #1Q In addition to appropriation bills and continuing resolutions, Congress has
sometimes passed ethtypes of legislation that regulatesleral spending. For exanepl
the Budget Control Act (BCA) of 2011 was passed that included a provision called
“sequestration.” Sequestr alprogramswlaosel ed f or
funding was discretionary for a total $1.2 trillionin spending cutsThe Democrat 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 | imit (someti mes r eDemocratevdtedttoo as t
pass the BCAMany 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 haltednational 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 sequestratian

Kiosk #11 Making the passage of listation 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 obligatins 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 Treasurgyides the following explanation of the debt limit

on its website:

“Failing to increase the debt | imit would
would cause the government to default on its legal obligati@msunprecedented event

in Americanhistory. That would precipitate another financial crisis and threaten the jobs

and savings of everyday Americanputting the United States right back in a deep

economic hole, just as the country is reco
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APPENDIX AZ CIVIC BACKGROUND INFORMATION/ICC

The Supreme Court artle 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 pedimeant at th
main entrance of the building. Two bronze doors standing 17 feet high and 9 Y% feet wide
span the entrance to the buildiagd 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 Cheber 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 |l ong raised oak de

Supreme Court sit behdrthis 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 goverrnboersstvatives
generally want to limit the power of thedieral government and give more power to
individual statesThe 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 ane sfavernment 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 theTstataterstate
Commerce Clause is contained in Aridl, section 8 of the Constitution agigles
Congress the power “to regul &Buthicotanseser c e ...a
often interpreted in different waysimarily becausehiie Constitution does notearly

defire t he ter m *“ c zampies of@ectly how it sgould e regulated.
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The Constitution gives th@ower 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 Supremet@o 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 Conecmélause, Congress
limited to makingaws that regulatenly the buyingsellingand transportationf goods
ard serviceghat cross state boundaries. Under a broad interpretation of this clause,
Congress can regulate activities other than the buyidgalling of goods and services,
such as manufacturing processes and workplace conditions if these adtaxges
substantial negative effects on the national economy.

During the periodrom 1918 to 1937, the majoritf justices on the Supreme
Court aplied 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 unconstitutiétsaa 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 caassgd m
New Deal initiatives proposed by Franklin D. Roosevelt and passed by Congress to deal
with the economic hardships that affected millions of Americammg the Great

Depression to bstruck down by the Supreme Court as unconstitutional

Beginning in 1937, there & distinct departure from th@rrow interpretation
of the Interstate Commercddbse and aajority of justices on the Supreme Cowere
more liberal andbegan to apply a broadterpretation of this clagsAs a result, the Fair
Labor Standards Act of 1938 that set minimum wages and maximum hours for workers
was upheld as constitahal. 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 Clatrssupport of these lawd)e federal

government argued that theerstate Commerce Clause giv&sngress the power to
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regulate even a solitary act of discrimination by a local busihégsuld lead to

significant and debilitating effects on the national econdrhg. government argued that

if discrimination were alloved in even one business establishment, then all business
owners could engage in discrimination if they chose to thus preventing large segments of

the AfricanAmerican populatiofrom engaging in commerce

Other legislation enacted by Congress duringl®$iZ0s 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 Cornen€tause. Beginning in trearly
1990s however a shift back to a narrow interpretation of the Interstate Commerce
Clause caused laws such as¥@ence Against Women Aantd theGunsFree School

Zone Acto be struck down as unconstitutional.

Someégal scholars celebrated the Court’s
clause because it would limit the power of the federal government and give more power
to the individual stateto deal with controversiaocal, cultural, and moral problems.
But many peopldeared 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 “Obamacaacenstitutional. The Afforda
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 add 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 impacton the national economy.

The federal governmearguedn support of thenandate under the Interstate

Commerce Clause becaube clause makes no clear distinction between activity and

160



inactivity. The government aakeslontmkfastthait ed t
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 sedkeatnent 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 ClauSeief Justice Roberts said the mandate was not a
penalty buta tax soObamacareould be uphelés constitutional under the Taxing and
Spending Clausé-our of the justices agreed and the Affordable Care Act was ultimately

upheld as constitutional.

In his written opinioron the Affordable Care AcChief JusticdRobertamplied
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 kiedalfreasoning is

referredt o i n | egal isthe€ory as “original

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 thriversity of Chicago wrote that Supreme Court Justices
“usually argue for what iIs fair and just a
It is the unusual case in which the origin

Some scholars note th@hief JusticeRobertscould have completely avoided
writing an opinion on the Interstate Commerce Clause because he ultimately upheld the
Affordable Care Act as constitutional under another constitutional provBemause
ChiefJustice Robertannouncedtha hi s opi ni on on itrheant case WwWe
his interpretation of the Interstate Commerce Clause must be considered by other, lower

courtsin future cases

161



APPENDIX B NYT ARTICLE/OBAMACARE/FEDERAL BUDGET

House RepublicansSetNew Offensive
on Government Spending

By Jonathan Weisman

WASHINGTON & Congressional Republicans are moving to gut many
ofPresi dent aplprontiasovgh thte sharpest spending cuts in a
generation and a new push to hold government financing hostage unless
t he pr esi de hdalthsaredaw s strgpped of money this fall.

As Mr. Obama prepares to ddiver a major economic address on
Wednesday in lllinois, 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 8 from spending on infrastructure
and health care to beefng 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
Protecti on A de3 peycénsandeliningte 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 d a
mainstay of his economic agenda since he was first elected. The House
approved $826 million.

A House bill to fi nance labor and health programs, expected to be
unveiled Wednesday, makes good on Republican threats to eliminate the
Corporation for Public Broadcasting. AT
acknowledged Representative Harold Rogers, the Kentucky Republican
wholeadst he House Appropriations Committee.
nowhere. 0
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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.

AThis i s as serious a challenge on f
said Representative Steny H. Hoyer ofMaryland, 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. Oba
include the No. 2 and No. 3 Republican senators, John Cornyn of Texas
and John Thune of South Dakasimgstarsas wel |
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 Commerced and
endedupshut i ng the government down for 28 d
cut some spending around here, 0 said Re
Wisconsin, chairman of the House Budget Committee.

A senior White House adviser, Dan Pfeiffer, said Republicans were
offeringnopl an Aot her than indiscriminate cut
and repeal Obamacare as often as possib

AWe need them to step away from the
wor k with Democrats to make progress, O
tranwreck 1s inevitable and the country wi

If the White House can reach the coming fiscal year without
economic disruption, the fight will transition immediately to the next
showdown: raising the governmentds stat
Treasury has been shifting money within government accounts for weeks
to keep the government solvent, but by October or early November, such
Aextraordinary measureso wil/l have been
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 changs to entitlement programs like
Medicare or on some statutory timeline to put in place a sweeping
overhaul of the tax code next year.

AWedre not going to raise the debt
spending, 06 Speaker John A. Boehner of
as that. o

To resolve the brewing fiscal crisis, the House and Senate must first
agree on abudget 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 t he automatic, acrossthe-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 8 The Supreme Court on Thursday upheld President
Obamaédés health care over haul l aw, sayi nc
Americans obtain insurance orpayapsmal ty was authorized b
power to levy taxes. The vote was 5 to 4, with Chief Justice John G. Roberts
Jr. joining the courtdos four more | ibere
victory for Mr. Obama and Congressional Democrats, affirming the central
legi sl ative achievement of Mr. Obamads p
The Affordable Care Actod6s requiremen
a financial penalty for not obtaining health insurance may reasonably be
characterized as a tax, o Chidaf Justice
opinion. fiBecause the Constitution perm
forbid it, or to pass upon its wisdom o
At the same time, the court rejected the argument that the
administration had pressed most vigorously in support of the la w, that its
individual mandate was justified by Con
interstate commerce under the Interstate Commerce Clause. The vote was
again 5 to 4, but in this instance Chi e
more conservative members werein 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 extrafor i nsur ance. The mandat
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.

ATo an economist, perhaps, there 1is
and inactivity;bot h have measurable economic eff
Chief Justice Roberts wrote. ABut the d
and doing nothing would not have been lost on the framers, who were
practical statesmen, not metaphysical p

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 Astunningly ret

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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Hembers of the House and Senate
Budget committees hold hearings
on the President’s proposed
federal budget in a room similar
to this one. Both the House and

the Senate Budget Conmittees will
consider the President’s proposal,
which they can choose’ to ignore, e ™

modify, or adopt, because the
“power of the purse” is solely
given to Congress by the US,
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APPENDIX D1: PRETEST INDIVIDUAL POLITICAL INTEREST

Please read each of the following questions carefully and click on the circle next to the option that

best represents your response.

* 1. Participant ID number:

* 2. In general, how interested are you in architectural styles?

Extremely interested Very Interested Moderately interested

® ® ® ®

Slightly interested

* 3. In general, how interested are you in the architectural style of government buildings?

Extremely interested Very interested Moderately interested

O O O O

Slightly interested

* 4. In general, how interested are you in politics?

Extremely interested Very interested Moderately interested

O O O O

Slightly interested

Not interested at all

S
\
@),

Not interested at all

O

Not interested at all

A

\.

* 5. In general, how interested are you in the institutions, agencies and processes of the federal

government?

Extremely interested Very interested Moderately interested Slightly interested

O O O O

* 6. In general, how interested are you in what Congress does?

Extremely interested Very interested

O O O O

Moderately interested Sllightly interested

*7.In general, how interested are you in what the Supreme Court does?

Extremely interested Very interested Moderately interested Slightly interested

O O O O

Not interested at all

&

Not interested at all

-
A

Not interested at all

O

* 8. How interested are you in the topic of the architectural style of the U.S. Capitol building?

Extremely interested Very interested

O O O O

Moderately interested Slightly interested

Not interested at all

@)

-
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* 9. How interested are you in reading about the architectural style of the U.S. Capitol building?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all
7Y & &
\ 4 N 4 - A \/

* 10. How often do you pay attention to information about the architectural style of the U.S. Capitol building?

All of the time Most of the time Some of the time Once in a while Never

7N 7N N —~~ —
- () L) { }) ()
Ao ~—r N N N/

* 11. How often do you actively seek out information about the architectural style of the U.S. Capitol
building?

All of the time Most of the time Some of the time Once in a while Never

() ® () ® )

The Federal Budget and Appropriations process primarily involves the legislative and executive branches of government, but at times
has also involved the judicial branch. The process determines how much should be spent on government programs and how those
funds should be appropriated to the various agencies and programs.

* 12. How interested are you in the topic of the Federal Budget and Appropriations Process?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all

~ ~ 7~ 7 ~
A/ \_/ A4 . -

* 13. How interested are you in reading about the Federal Budget and Appropriations Process?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all

3 'x} 7N\ ' —\‘] / m\\

A/ \/ \_/ - A4

* 14. How often do you pay attention to information about the Federal Budget and Appropriations Process?

All of the time Most of the time Some of the time Once in a while Never

/ 7y 7 N
) /)

* 15. How often do you actively seek out information about the Federal Budget and Appropriations Process?

All of the time Most of the time Some of the time Once in awhile Never

@& () = L ] )
\_/ \_/ A/ A4 \_/

* 16. How interested are you in the topic of the architectural style of the Supreme Court building?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all
7 ¥ ' 7N 7 n‘l 7\
@ k_J L @ W,
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* 17. How interested are you in reading about the architectural style of the Supreme Court building?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all
s 7 N a N
. [ ] O O O

* 18. How often do you pay attention to information about the architectural style of the Supreme Court
building?

All of the time Most of the time Some of the time Once in a while Never

- 7\ ~N - -
O O O O O

* 19. How often do you actively seek out information about the architectural style of the Supreme Court
building?

All of the time Most of the time Some of the time Once in awhile Never

# O @) O O

The Interstate Commerce Clause is a clause in the Constitution of the United States that gives Congress the power to regulate the
buying, selling and transportation of goods and services that cross state borders.

* 20. How interested are you in the topic of the Interstate Commerce Clause?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all

Y ® & )
l&) “\_J / U \\) \\_;)

* 21. How interested are you in reading about the Interstate Commerce Clause?

Extremely interested Very interested Moderately interested Slightly interested Not interested at all
{ \ o 2) 7 ) 7 N
9 j C ® @, U

* 22. How often do you pay attention to information about the Interstate Commerce Clause?

All of the time Most of the time Some of the time Once in awhile Never

O O O O O

- N

* 23. How often do you actively seek out information about the Interstate Commerce Clause?

All of the time Most of the time Some of the time Once in awhile Never
S P 7N =
<‘) L-\_;’ [\_) O k_}
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APPENDIX D2: PRETEST/POSTTEST CIVIC KNOWLEDGE

Please click on the circle next to the response that you think best answers each of the following
questions.

1. Participant ID

2. The U.S. Capitol building and the U.S. Supreme court building are reflective of the architectural style
used centuries ago by the

() Greeks

(") Russians

-( ) Persians

J

\\;\ Egyptians

3. The U.S. Capitol building was constructed using which architectural style?
( _\) Neoclassical

() Colonial

(\ Art Deco

() Modern
N

4. The architectural style of the Capitol Rotunda was fashioned after which of the following ancient
structures?

(i) The Sistine Chapel

P

() The Temple of Zeus

W/

:\’:t] The Parthenon

!j) The Pantheon

5. How would you classify the architectural style of the U.S. Supreme Court building?
() Modem

() Postmodern

p—

() Neoclassical
N

() BeauxArts
)
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6. Which of the documents below contains the words "We hold these truths to be self-evident, that all men
are created equal, that they are endowed by their Creator with certain unalienable Rights, that among
these are Life, Liberty and the pursuit of Happiness"

\;/\ The Constitution of the United States

\\A) The Declaration of Independence

i

Q) The preamble to the Bill of Rights

(’\/ The Magna Carta

7. The Fourteenth Amendment to the U.S. Constitution gave

77X

) women the right to vote.

{
() African-Americans the right to vote.

(\) all persons born in the United States equal protections under its laws.

{ﬂ) Congress the power to impeach the President.

8. Which fact about American government reflects the idea of federalism?

(#\r Power is divided among legislative, executive, and judicial branches.

(/‘:? Private organizations in the United States do much of the work that is performed by local governments in other countries.
() Citizens in the United States are subject to both state and federal laws.

x\—\) Citizens in the United States have a right to protection from intrusion into their private affairs.

9. "Awitness' refusal to answer whether or not he is a Communist on the ground that his answer would
tend to incriminate him is the most positive proof obtainable that the witness is a Communist.”

—Senator Joseph McCarthy, 1953

In the speech above, Joseph McCarthy seems to ignore constitutional rights granted by the

() FirstAmendment

e

:\—\) Second Amendment
(") Fourth Amendment

(fé Fifth Amendment
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10. Which of the following did critics of the Articles of Confederation consider the document'’s greatest flaw?

~

{ ) There were no provisions to amend the Articles.

z/t) The President had the exclusive right to declare war.

1:\) Each state, regardless of its population, had only one vote in electing the President.

(N The national government was too weak for the effective implementation of needed policies.

11. The procedure by which a candidate is nominated for President of the United States is established by

( /) Congressional legislation.

N

(") the United States Constitution.

() theBillof Rights.

\'\) political parties.

12. According to the U.S. Constitution, who has the power to appropriate funds to the various programs
and agencies of the federal government?

>

L \1 the President of the United States

(’\1 the Treasury Secretary

7

() the Supreme Court

\

(") the U.S. Congress

13. Identify the two types of federal spending.
\&\1 legal and illegal

(N\ constitutional and unconstitutional

(:\' discretionary and mandatory

(’\/‘, approved and unapproved

14. The Federal Budget and Appropriations process begins when the
x\“:l President submits a budget proposal to Congress.
{r\' Congressional Budget Office (CBO) submits a budget proposal to the Federal Reserve.

(1‘ Congress passes appropriations legislation allocation funds to federal agencies.

,f) state legislatures pass concurrent budget resolutions authorizing Congress to appropriate funding.
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. "Sequestration" was a provision in the Budget Control Act of 2011 that

(/\\ required members of Congress to stay in session until a federal budget was passed.

z: ) caused the federal government to default on its debts.
) caused some federal agencies and programs to shutdown.

(_) allowed the President to sequester funds from Senators paychecks to pay for Obamacare.

. A continuing resolution is a type of legislation needed to

—~ . ) . . .
() ratify treaties with foreign nations.

) appropriate funds to federal agencies and programs.

) resolve disputes between state and federal appeals courts.

@) continue the use of U.S. military force in foreign conflicts.

. The Interstate Commerce Clause has been used by the

) Supreme Court to uphold the constitutionality of several laws.
) President in executive orders that regulate the sale of prescription drugs.

\) Canadian government to impose import tariffs on U.S. goods.

() Department of Transportation to set fees for intrastate rail service.

18. The Interstate Commerce Clause gives certain powers to the

—
e

19

i
s
(

7

() President of the United States
) Federal Reserve

{n) Canadian goverment

) Congress

\_/

. The Interstate Commerce Clause is contained in

) the 10th Amendment to the U.S. Constitution
) the Articles of Confederation

( \1 Article I, Section 8 of the U.S. Constitution

2

—

( ) the North American Free Trade Agreement (NAFTA)

oo
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20. The Interstate Commerce Clause

N

(_ ) limits commerce to the selling of goods across state borders.
( ) puts restrictions on trade agreements with Canada.

{ ) give a precise definition of "commerce.”

() is subjectto varied interpretations.

21. The Interstate Commerce Clause was recently applied to

z.“‘\ a case bhefore the U.S. Supreme Court involving the Affordable Care Act or "Obamacare.”
negotiations on a trade agreement with Canada.

laws regarding drug trafficking.

negotiations with Canada on an oil pipeline.
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APPENDIX E:VIRTUAL SPATIAL PRESENCE

Please click on the circle that indicates how strongly you agree with the following statements. The
word "presentation” refers to the information you just viewed in the Word document or virtual
environment.

1. Participant ID

2. | felt as though | was physically present in the environment of the presentation.

1=I do not agree at all 2 3 4 5=| fully agree
7~ PN - ) )
‘\—) - K) A\ )’ \ ./

3. It was as though my true location had shifted into the environment in the presentation.

1=I do not agree at all 2 3 4 5=| fully agree

O O O O O

4.1 felt as if | was actually there in the environment of the presentation.

1= | do not agree at all 2 3 4 5= | fully agree

O O O O O

5. It seemed as though | actually took part in the action of the presentation.

1=1 do not agree at all 2 3 4 5= fully agree

O O O O O

6. | had the impression | could be an active participant in the environment described or displayed in the
presentation.

1= | do not agree at all 2 3 4 5= | fully agree
& e & 7 3 &
. \/ . A4 A\ 4

7.1 felt like | could move around among the objects in the presentation.

1= | do not agree at all 2 3 4 5= | fully agree

S R ~ ~
C,J C ,\ W, m -

8. The objects in the presentation gave me the feeling that | could do things with them.

1= | do not agree at all 2 3 4 5= | fully agree

0/_ { G
@) ® [ ] ® @,
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9. | experienced a sense of being there inside the environment of the presentation.

1=1do not agree at all 2 3 4 5= | fully agree
d s = : N
\) s 2 ® © ®

10. | am able to easily imagine the arrangement of the spaces described or displayed in the presentation.

1=1do not agree at all 2 3 4 5= | fully agree

7N T 7 " ~
QO Q Q QO @)

11. | have a precise idea of the spatial surroundings described or displayed in the presented in the

presentation.
1= | do not agree at all 2 3 4 5
O O O O O

12. 1 can make a good estimate of the size of the space described or displayed in the presentation.

1= | do not agree at all 2 3 4 5= | fully agree
‘./‘"\,' 7 N (r*\‘ 7 Y (,/—\
“¥.// \g/‘ N \ ~— / \_/

13. | have a concrete mental image of the spatial environment described or displayed in the presentation.

1= | do not agree at all 2 3 4 5= | fully agree
' & ("} - ‘i
/ / \_/ S 4 A/

14. 1 felt as if | could actually speak to the people described or displayed in the presentation.

1= 1 do not agree at all 2 3 4 5= | fully agree

i) - & & )

A/ \_/ \_/ \__/

15. | felt as if the people described or displayed in the presentation could see or hear me.

1=1do not agree at all 2 3 4 5= | fully agree
—~ ~ —~ ~ —~
@ L J () @ ®

16. | felt as if | could affect what the people described or displayed in the presentation said or did.

1=1do not agree at all 2 3 4 5= | fully agree
7 Y ) ) a8 )
b4 ./ A ¢ ® \/
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APPENDIX FE SELFREPORTED CORE AFFECT

Questionnaire t#4a

For each of the following set of images, place anXin the circle below the im age that best represents
how you felt while you were attending to information about the federal bucget.

: ii
0O O O O o

Set #2

=l  IE=U

179



APPENDIX G:SITUATIONAL INTEREST

Please answer each of the following questions about the information you have just read by clicking
on the circle under the option that best represents your response.

* 1. Participant ID

* 2. It was easy to focus my attention on the information | just read about a political topic.

Neither agree nor
Strongly agree Somewhat agree disagree Somewhat disagree Strongly disagree

O O O O O

* 3. | was distracted by things unrelated to the information | just read about a political topic.

Neither agree nor
Strongly agree Somewhat agree disagree Somewhat disagree Strongly disagree

& L] O O O

* 4. The information | just read about a political topic caught my attention.

Neither agree nor
Strongly agree Somewhat agree disagree Somewhat disagree Strongly disagree

O O o O O

* 5. The information | just read about a political topic was interesting.

Neither agree nor
Strongly agree Somewhat agree disagree Somewhat disagree Strongly disagree

® O O O O

* 6. | enjoyed reading the information about a political topic.

Neither agree nor
Strongly agree Somewhat agree disagree Somewhat disagree Strongly disagree

O O O O O

* 7. Reading the information about a political topic was a meaningful activity for me.

Neither agree nor
Strongly agree Somewhat agree disagree Somewhat disagree Strongly disagree

O O O O O
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APPENDIX H1: TEXT COMPREHENSIOMOBAMACARE/FEDERAL BUDGET

Please read the following questions and click on the circle next to the best answer for each one.

* 1. Participant ID

* 2. How can members of Congress "hold government financing hostage"?

(:j They can refuse to vote for a continuing resolution.

(/j They can refuse to approve a federal budget.

Q They can refuse to invoke cloture.
%

(
\‘:J They can lock the doors of the House chamber so no votes could be taken on appropriations bills.

%

3. Congressional Republicans threatened to “hold government financing hostage” because

) the Democrats controlled the Senate so it was the only way Obamacare could be defunded.
O they thought it would be a good strategy to get more minorities to vote for them in the next election.
it would force the Democrats to increase federal spending on mandatory programs.

they wanted to avoid triggering sequestration.

*

4. How do you think a government shutdown would affect funding for government programs?

(:;1 Funding for Social Security and Medicare would cease.
) Obamacare would be defunded.
( /] Funding for government programs that rely on discretionary spending would cease.

&; ) There would be no significant impact on any government program.

*

5. If the House passes the bill drafted by the House Appropriations subcommittee that cuts funding to the
Corporation for Public Broadcasting (CPB), then

(:\1 the CPB's budget would be cut by 34 percent.
\‘/\J the President would have to sign an executive order to restore funding for the CPB.
(M) there would be no changes in federal funding for the CPB.

O the CPB would appeal to the U.S. Treasury to restore funding.
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* 6. The 2011 Budget Control act triggered sequestration that resulted in

(_) funding cuts primarily to discretionary programs that rely on annual appropriations legislation.

f} the elimination of key segments of Obamacare.

1:\) funding cuts to programs that account for a large percentage of government spending such as Social Security and Medicare.

(N no significant changes in government spending.

*7. Currently, what is likely the only action that Republicans in Congress could take that could result in
defunding Obamacare?

{’ \) They could initiate a government shutdown by refusing to vote for a continuing resolution.

x: nj] They could pass an appropriations bill that would cut funding for Obamacare.

(’7 They could refuse to vote to raise the debt ceiling unless Obamacare is defunded.

-

c\—\t They could overturn a presidential veto by a two-thirds majority in both the House and Senate.

* 8. If legislation to raise the debt ceiling is NOT passed, then

>

( \) the President would sign an executive order directing the U.S. Treasury to pay all debts incurred.

(’\1 the federal government would default on its debt obligations.

7

i"‘> there would be some minimal effects on the economy.

\

(,\! the federal government would borrow money from foreign banks to meet its debt obligations.

\_/

* 9. The hills that the House Appropriations subcommittee drafted that included cuts to the Environmental
Protection Agency cannot be voted on until both the full House and Senate first vote to approve a Federal
Budget.

(:/1 True
(\) False

* 10. The ability of the federal government to investigate chemical spills and to identify and track outbreaks

of infectious diseases would be compromised as a result of a government shutdown.
{ﬁ\] True
W,

N
() False
\_/

* 11. The president's health care law could be completely defunded as a result of a government shutdown.

-
’\i) True

N
() False
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* 12. Democrats voted for The Budget Control Act of 2011 and President Obama signed it primarily because
Republicans refused to vote to raise the debt ceiling unless the bill passed.

() True
N

%

>
(
() False

* 13. The debt ceiling limit cannot be raised unless Congress passes appropriations legislation to fund
government programs.

x’ j] True

(7 False

* 14, If Congress does NOT raise the debt ceiling, the federal government would likely have to reduce
funding for many programs that rely on mandatory spending.

() True

() False
it

* 15, If the House and the Senate fail to pass a bill that appropriates $3 billion to fund renewable energy and
energy efficiency programs, the President could sign an executive order to appropriate these funds.

() True

g
() False
\—

* 16. Because funding for the President's signature health care law depends on the annual appropriations
process it could be completely defunded by a government shutdown or sequestration.

() True
®

() False

* 17. Describe what could happen if Congress does NOT pass any appropriations legislation.
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APPENDIX H2: TEXT COMPREHENSION/OBAMACARE/ICC

Please read the following questions and click on the box next to the best answer for each one.

* 1. Participant ID

* 2. Some legal scholars believe that the acceptance of the “inactivity” argument by 5 of the Supreme Court
justices was a “stunning victory” for its proponents because it

I:] was used to strike down many recent environmental laws as unconstitutional.
[:‘ was used to support the Taxing and Spending clause.
E] originated in a lower court.

‘:] is based on a flawed legal theory.

* 3. 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

D an expansion of the powers of the federal government.
D a narrow interpretation of the Taxing and Spending Clause.
|:] a broad interpretation of the Interstate Commerce Clause.

D a legal theory rarely applied to Supreme Court cases.

* 4. Justice Ruth Bader Ginsburg most likely characterized the opinion of Chief Justice Roberts as
“stunningly retrogressive” because

I:l he based his opinion on a broad interpretation of the Interstate Commerce Clause.
|:| five other justices on the Court rejected it.
D he applied an interpretation of the Interstate Commerce clause used to strike down many New Deal initiatives.

I:l he based his opinion on the Taxing and Spending Clause.

* 5. Chief Justice Roberts' opinion regarding the Interstate Commerce Clause

I:] could make it difficult to uphold federal laws that rely on a narrow interpretation of Interstate Commerce Clause.
|:| puts the Affordable Care Act on hold temporarily.
|:| requires lower courts to consider the "inactivity” argument to other cases.

D expands the power of the federal government.

184




* 6. Many legal scholars believe the “inactivity” argument is misguided because

[:l it is based on the legal theory of “originalism.”
EI laws should not impose mandates on individuals to buy healthcare insurance.
|:| it is based on a broad interpretation of the Interstate Commerce Clause.

|:| it is often used to strike down laws as unconstitutional.

* 7. Four of the Supreme Court justices who voted to uphold the Affordable Care Act under the Interstate
Commerce Clause applied

I:I a narrow interpretation of the clause.
|:| a broad interpretation of the clause.
D the legal theory of “originalism” to the clause.

|:| a pre-1937 interpretation of the clause.

* 8. Some legal scholars believe Chief Justice Roberts included an opinion on the Interstate Commerce
Clause primarily to

|:| disprove the legal theory of “originalism.”
[:l expand the power of the federal government.
|:| to promote a narrow interpretation of the Interstate Commerce Clause.

[:' to promote a narrow interpretation of the Taxing and Spending Clause.

* 9, The Affordable Care Act was upheld as constitutional because the United States Constitution gives
Congress the power to levy taxes.
(:/1 True

\\/) False

* 10. One issue that underpinned the debate over the Affordable Care Act was the issue of the balance of
power between the federal government and state governments.

{:ﬁ:] True

N
() False
)

*11. The Obama administration based its arguments for the constitutionality of the individual mandate on the
Taxing and Spending Clause.

[I True
D False

185




* 12. The opinion of Chief Justice Roberts regarding the Interstate Commerce Clause could be characterized
as a necessary part of the Court's final decision regarding the constitutionality of the Affordable Care Act.

() True
N

~
(
Q) False

* 13. The Supreme Court's decision to uphold the Affordable Care Act as constitutional was based on a
broad interpretation of the Interstate Commerce Clause.

x’ j] True

(7 False

* 14. The "inactivity" argument shifts the balance of power between the federal government and state
governments toward state governments.

() True

() False
it

* 15, The argument that the mandate to buy healthcare insurance imposed a tax instead of a penalty
supports an broad interpretation of the Interstate Commerce Clause.

() True

g
() False
\—

* 16. The opinion of Chief Justice Roberts regarding the Interstate Commerce Clause could make our nation
less polarized regarding social issues such as abortion and gay marriage.

() True
®

() False

This question requires that you type a brief answer in the text box below.

*17. Do you think conservatives were happy or disappointed, or both, with the Supreme Court's decision on
the Affordable Care Act and why?
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