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ABSTRACT

Decades of research soughfital outhow people form positions on risks they encounter.
According to he Cultural cognition theoryndividuals dal with risk-related information

in a manner that mirrors and reinforces their cultural worldviewour betweersubject

study (N = 339) we examind cognitive processes througbhich cultual valuesmight

affect evaluation ofthreats and benefits Experimental maniplation was based on
providing opposingarguments, either anonymous or ascribedspecific authors. We
identified a general predisposition to be or not to be afraid among our Slovak sample, and
supported the assumphgonhépeapéeunatamafrar
changes in risk attitudes have been subject to the proximity of cultural preferences of the
participants and the authors. We discuss our findimijsin an interdisciplinary context

and specify corresponding irigations 1 ranging fromdebate on human rationality,

through fAscience of plicpolicycierventiommuni cati on

Keywords: cultural cognition, risk perception, prior knowledge, polarization, credibility
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Introduction

ARiI sk assessment IS I nher
represents a blending of science and judgment with
important psychological, social, cultural, and political

factor® Slovic, 1999, p. 68P

Terrorists strile twice. First, causingnmediate consequencéscasualties and property
damage. However, the other source of harm is even more dangerous, because it receives
|l ess attention. So called Aindirectwhedamag
they areseized with fea{Gigerenzer, 2008)J.S. traffic fatalitiessubstantially increased

after the 9/11 attackssince a large part of the populationose driving instead dlying.
Prevalence of this pattern of behavior was related to the proximity to Nexk Y

(Gaissmaier & Gigerenzer, 2012).

In a similar mannetocal herdimmunity is at risk and epidemic &realthreat due to
growingnegative attitude towargaccination In some Slovak regiongaccinatiorrate d
children against measlesumpsand ribella fell below a critical threshold of 95% under
which it ceases to fulfill its protective function Tv ar d z 2 And yet2 <edobdary
consequences of terrorism and irrational opposition to mandatory immunization are just

two of the manyexamples of wi studyingrisk perception is of a high importance.

Moreover,current empiricabvidence suggesthat understandinthe reasons people
are (or are not) afraid, imot enough. We need to analyze the complex model of
environmental, individual and socialctarswhich attenuate or facilitate manifestation of
fear or tolerancan inadequate behavioAccording to recent researcthe baic and
widespread assumptidhatii pople are afraid of thingstheydot under st ando

only partially. Moreover, abee all studied aspects, cultunsdluesseem to represent the



most powerful predictor of rislassessmentKahan, Braman, Cohen, Gastil, & Slovic,

201Q Kahan, Braman, Slovic, Gastil, & Cohen, 2p09

Do cultural worldviewsreally determine risk perception®nd if so, what are the
underlying psychological processes behisuth findings? To address these primary
questions,we will experimentallytest specific mechanismshrough which cultural
orientationmight influenceassessmertdf dangersand benefitsOur research is set in the
domainof two socially relevant topics, vaccination against HPV aadoscienceThe
theoretical and empcal background of the thesés well aghe interpretation framework
are interdisciplinary as they coveognitive psychologyneurosciencepulic policy and

several other domains

Before we proceed to description of the experiment itself, we take a closer look at the
current state of knowledge dhe research problentirst on risk perception in general,
including the role of éuristics,cognitive biases and relevant neuroscientific evidence.
Next, weintroduce thecultural cognition theoryand two main components of our model:
confirmation bias and credibility heuristiEinally, we briefly describe HPV vaccination

and nanoscigce, and we explain the rationale and hypotheses of the present resedych



1 Review of the current state of knowledge

1.1 Perception of risk and probability

ATo think is to take @& ri s}k

(Todd & Gigerenzer2000, p. 72%

Perception of risk and probability is an important line of research not only because of
understanding cognitive functions and processess also essentiatlue to practical
implications in communicating information on statistics, hazardslandergo the public.
Indeed, differences in risk perceptiorhow worried orthreatenedgeoplefeel i predict
reatlife behavior €.g.,Brewer et al., 2007Renner & Reter, 2012;Weinstein et al.,

2007).

So how do people evaluate risilatedinformation?According to modern theories in
neuroscience and cognitive psycholpdgyndings on howpeoplereact to hazards and
dangers are in | ine wit h Dtahpeocessdhearieépg,i on
Epstein, 2003; Kahneman, 2011) assume that @ervo distinct types of processes in
human brain, belonging to System 1 or System 2. The first one is rather unconscious and
automatic, holistic, associative, heuristic and emotional, and solves problems mainly by
relying on prior knowledge and beliefs. Evolutionampre recent System 2 ianalytic,
controlled,based on ruledogic and elaboration, permits abstractd sequentiahinking,
andis rather rationatthoughvery limited in capacityThesystems operate simultaneously

and their work is effectively dividedd minimizing effort and maximizing performance.

Thus,people process risk in two fundamental ways. First, thr@oegisciouseffortful
and slowanalytic( A r i s k a systeam uwsihgynsrinaive yules and algorithiirtsen,
by means of mostly automatifgast and intuitive experiential system. The latter one is
evolutionary ol@r and, therefore, constitutes a most common and natural way of

respondhg to risky situations anatorrespondingnformation. It relies on associations,
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experience and affeftthuspr oc e s s e s i r Fudhermaesti seerasettatiriskg s 0 .
asanalysisreasoning i®fteneffective only when iteflects information from thesk-as

feelingsprocessesSlovic, Finucane, Peters, & MacGregor, 2004).

And what about perception akksversusbenefit® Finucane, Alhakami, Slovic, and
Johnson (2000) found that manipulating perception of one attribute (e.g., decreasing
danger} leads to change in the other attribute, in opposite direction (e.g., increasing
profits). People tend to believimat beneficial activity contains only law risks, and vice
versa(Sunstein, 2002Even thoughenefits and risks are usually positively correlated in
reaklife environmenttheir relationships likely to be inverse in human minEor instance,
food addiives are often seen dsgh in risk and low in profit, and Xays tend to be
considered as high in benefit and low in hazard pAsposed byFinucaneet al. (2000)
this phenomenon occurs due to reliance on affect. Specifically, people use the affect
heuistic which is based on the following principles. Our mental representations of events
and objects are tagged to various degrees with afféetconsult this affective repertoire
in the process of judgment and decision making and it sesv@ cue for ouresponses.
Affective heuristic works very well in situations when our experience factitedequate
estimateof how we will appreciate theutcomesof our choices. However, fails when

theconsequences aseibstantiallydifferent than wesxpected(Slovic et al., 2004)

Evaluation of risk is closely related to probability perception. Accurate processing and
assessment of probabilities of potential outcomes is essential for informed decision
making However, people overweight low and underweight higtbabaities (Tversky &
Kahneman, 1992), react to mathematically equivalent information differ¢8thpta,
Juanchi ch, Ko st op oantlattribyte s&bjedtive rvdues to verdal @ngl
numerical probabilities according to their interpretatioringfspeaker's intention (Sirota
& Juanchich, 201R And these are only fevllustrationsof thenumerougphenomena that
lead people astray in their probability judgmes for the perception of risk, the situation

is no different.



1.11 Heuristics andbiases in risk perception

AJudgment al shortcuts that
need to goi and quickly i but at the cost of
occasionally sending us of

Savitsky, 1996, p48).

In plenty of situations people assess ilislcomplex domainsgespite lackig necesary
competence, experienaaformationand time How do theyhandlethat?Due to the limits

of their cognition, they need to rely on approximate methods to deal with most tasks. Their
rationality is inevitably bounded. And therefotleeyengage irheuristic reasoningsimon
(1990),the author of bounded rationalifyerspective anthe father of heuristic research,
posits that h e & fori asriving cat satiafacery s$olutmrns hvithd modest
amounts of ¢ o miealsoarguesahatdheufispc.sealch in stored knowledge

represents a major strategy for intelligent adaptation to our constrained rationality.

Thus, heuristic§ specific mental shortcutfsare fast and frugal (Gigerenzer, 2008).
Theyreduce cognitive effi, lead to acceptablanswers or eveperform comparably to
complexalgorithms(Todd & Gigerenzer, 2000)And, they alsovork under difficultreat
world conditions where optimal proceduresare often unknown ro computationally
intractable (Gigerenzer, 208). How is it possible? Heuristics exploit the ways how
information is structured in particular environment. Thaye part oft h e ARadapt
tool boxo: col I ect i o thatevblutisnphasduilaiito oarenchdsfgor o c e
specific domains of reasing and decisiomaking (Todd & Gigerenzer,2000).et Es | oo

at some examples related to perception of risk and probability.

Three basic heuristics defined by Tversky and Kahneman (1974) are
representativeness, availability and anchori®gpple tend tevaluate the level of risk and
probability based on similarity with the parent population (representativeness), ease of
recall from memory (availability)and the first piece of information offered (anchoring).
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Employingthese principleswe are able to nk& accurate judgments and decisiomst
only in appropriate environments. Otherwise, heuristic reasoning teatlusions and
errors, especially when it crowds out more systematic thinkmtaboratory conditions
thesedeviationsoccurvery frequenty. No wonder that the first decaglef researchn this

domainarecharacterizedby a pessimistic picture of heuristics and their functionality.

Indeed, numerouscognitive biasesdue to applied heuristic principldsave been
reported in human reasoningaak risk and uncertainty. Examples includeer and
underestimating riskof different causes of deatitcording to extent of media coverage
(e.g., homicides versusliabetey or tendency to be ovesptimistic in selfrelated
predictions And alsobiased asimilation of new information according to prior beliefs and

subjective evaluation dhe sourceof argumentsas describeturther in more details.

Confirmation bias

Confirmation bias, also known as myside bias isndency to favor, seek, interpretdan
recall information in a way that corresportdsprior expectations, beliefs, or hypotheses
of a persor{Nickerson, 1998)This is a substantial cognitive difficulty, since opmmded
critical thinkers should be capable of decoupling their existing veawgs attitudes from
evaluation of arguments and evidence (Stanovich, West, & Toplak, 2Distprted
search, interpretation and memargue to myside bias havebeensuggested to explain
severalrobust phenomena of human cognitiéior example, illusoryorrelationi false
perceptim of association between eventsinpacy effecti attributing more weight to
information acquired early than to that coming laterpelief persistencen the face of
compelling evidence that it is wrong and alsoattitude pdarization Significant
consequences tiis cognitive deviatiomange frombiased evidencevaluation of jurors
to conservatism among scientigidickerson, 1998).Resistance to gside bias seems to

represent a rational thinking skill which is unrelatedhtelligence (Stanovich et al.023).



Credibility heuristic

fiEtho® sourcecredibility is associated witBituatiors where information believability
depends on Athe credibility status of the
(Umeogu, 202, p. 112). Theoncept ofcredibility has been defined inumerouswvays:
expertness and trustworthiness, attractiveness of a source of influence;sqmestege,

or the history of previous accuracy of the source (Nesler, Aguinis, Quigley, & Tedeschi,
1993).An important factor closely related to perceptions of trustworthiness, accuracy and
validity, and judgments on credibility, is expertise (Hilligoss, & Rieh, 20B8pplerely

on credibility of the source, especially when they lack prior attittm®ard the issuesnd
knowledge about thehenomenaand when the message content is presented only once
(Kumkal e, Al bar r ac ZTus, a &le & thuntd suggestastthe mor2 0 1 0 )

crediblethe source of an argument, the stronger the argument.

Most of the evidence on risk perception comes from research in psychology and
behavioral economy. Especially cognitive illusions and fallacies related to evaluation of
probability, danger and uncertainty, are well documented. But what about studies using
neuroscientific methods? How do they contribute to the picturepefson standing face

to face with risky choices, with atheir cognitive limitations?

1.1.2 Neuroscientific evidence orrisk perception

fiTo dat e, l' ittl e i s ksseswn a

riskd Mghr, Biele, & Heekeren, 2010, 6613)

Behavioral researchn evaluation of risk and uncertainty, and corresponding cognitive
failures and illusions, often leads to inconsistent findings. Therefewgosciencean be
helpful for the purpos of informing andefining psychological models of risk processing.
Supportingrisk-taking evidence fowalidity of neuroscientific research shows thaural

responses to tailorqmersuasivenessages predicted quittisgnokingin a 4month follow
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up (Chua et al., 2011andusing sunscreen in the subsequent week after the data collection
(Falk, Berkman, Mann, Harrison, & Lieberman, 2010¢ural responses of a small focus
group to television campaigns even predict lasgale population effectsn behavior
(Falk, Berkman, & Lieberman, 2012)Ve further discuss selecte@uroscientificstudies

on processing riskelated and threating information.

Westen, Blagov, Harenski, Kilts, anldamann (2006) conducted an fMRI study of
biased interpretation in the contex the U.S. presidential election. They recruited people
with strong feelings aboubne ofthe candidatesExperimentalmaterial was based on
contradictions between the pereaskeddogdecider ds
whether eacltandidatés statements are inconsistent. Yheere much more likely to
considermessagérom the candidate they opposed as contradiatorgparing with other
candidategsome of them were only controlonesl/or e i mportantl y, so
reasoni n qloating the statements of théavorite candidatewas qualitatively
different from the other situation®Re gi ons | inked to Acol do r
emotion regulation (e.g., dorsolateral prefrontal corteat)e not involved in thenotivated
reasomg. It was associated with activations of the anterior cingulate cortex, ventromedial
prefrontal cortex, insular cortex, posterior cingulate cortex and lateral orbital chniese
areas are responsible for implicit affect regulatipmgcessing distreseelated to error
detection,implicit appraisal offrightening information and cognitive suppression of
emotionally charged stimuliThe findings indicate thatthe different responses to
threatening information about thpreferred candidateswere not basel on passive
reasoningbiases Instead, the participants were actively reducing cognitive dissonance

induced by reading about their favoritandidate's irrational or hypocritical behavior.

By means ofmetaanalyses, Mohr et al2010 investigated how bras processisk.
They chose 30 fMRI experiments which met required criteria and used the activation
likelihood estimation method:heir results showed that both anticipation risk and decision

risk are represented in the anterior ins(8#NS), a region rsponsiblefor processing

8



aversive emotions, such as regret, fear, sadness or disappointment. Activation of aINS was
strong predominantly when participants were confronted with potential lobfes.
studies found risk representation in the thalamus. knswn to be related to handling
emotions and reflecting information on outcome magnitithe. network involved in risk
processing also consisted of tlwrsomedial prefrontal cortex (DMPFQGInd the
dorsolateral prefrontal cort€lOLPFC)but only in choicesituationsDMPFC is associated

with cognitive processing of stimuli and DLPFC is related to evaluating choice
alternativesThe authors deduddhatneural processing afsk is contextdependent and
propose the following mechanism. When facing riskyrstilus, two parallel processés
emotional and cognitivé are induced. The aINS provides a quick approximation for the
capacity of the stimuli to result in an undesirable outcome. Thus, thalamus might reflect
anticipated level of regret in reaction to paial outcomes of the stimuli. Subsequently,
the DMPC evaluateshe risk of the stimulus on aognitive level, e.g. computing

probability of loss. Finally, the DLPFC integrates the informationfanohs the decision.

IntheirfMRIst udy, Sc h mRehrer Honey, Arid Sdhugpp (200Basured
neural data duringealistic TV reporton HIN1 pandemicBrain regionsof the posterior
cortex,engaged when people paid attention to, and extracted information from the HIN1
video, were similarly actvated amongviewers. However the authorsfound group
differences in postperceptual regions associated with nsgisado emotional significance.
Participants with intensive H1Nisk perceptions exhibited intersubject correlations in the
anterior cingulate related #valuationof threatening informationThus, neural processes

during reallife health messages seem to be influenced by preexisting ris&gtems.

Whether economic, psychological or neuroscientific evidence, there exist various
individual differences omow people evaluate and respond to risk. Some of them seem to
be quite robust. According to recent research findipgepleidentify themselvesvith
specific cultural values, which are reflected in their risk perceptionaddition, cultural

worldview predictsassessment of threats dmehefitsbetter than any other characteristics.

9



1.2  Cultural cognition theory of risk perception

fiRisk is a collective construztDduglas & Wildavsky

1983 p. 186).

Disagreement on societal and personal hazards isandbmly distributedls also des

not simply correlate with personal characteristics related to specifis tfpleeuristics
(Kahan et al., 2010)n fact, assessment hazards and dangerslisked to membership

in social categories anglroups importanfor social andpersonal identity: gender, race,
political and religious affiliation (Kahan & Braman, 2006jowever, Kahan Braman,
Gastil, Slovic, and Mertz 2007) found that culturalworldview i preference for
egalitarianism versus hierarchism, and comitarianism versus individualisiinpredicts

risk attitudes strongly than these characteristics, most of which explain variance in risk
perceptiononly because they interact with or are related to cultural vaNesierous
widely discussed socially relevataipics, such as tuition payment, migrants or progressive

taxes, contain a cultural element underlying arguments on societal benefitarayets

How culture affects risk perception? Accordinghie Cultural theory of risk (Douglas
& Wildavsky, 198), individuals form beliefs abouthreats and hazarde a waythat
reflects and reinforces their commitments todealized form of social ordeAccording
totheirhgr oup 0 a n ogy,fpeoplé cdrobe placegd mibwo-dimensional scale of
individualismcommunitarianism and hierarchisagalitarianism, as depicted in Figure 1.
A Ahigh groupo worldview favors a solidar
of the collective are superior to those of the individual and in which society is responsible
for securing the conditions of i ndividual
groupo way of |l ife is characterized by a |
a society in which individuals are expected to take care of the condititimsiodwn welt
being. A Ahigh grido worldview prefers hi

assigning resources, privileges, rights and obligations on the basis of stable personal

10



characteristics, such as gender, class, ethnicity, and é6neag A Al ow gr i do
typical for an egalitarian society, in which such individatifibutesare irrelevant to the

distribution of opportunities, prerogatives, wealth and status (Kahan & Braman, 2006).

Egalitarianism

=ije

Individualism Communitarianism

Hierarchism

Fig. 1 Dimensions of cultural valuegadapted from
Kahan 2012)

Since peoplare expected toonform their risk perception tmwn culturalevaluations
of dangerous activities and policies for their regulation, the following assumptions can be
derived. Individualistsaare against any action whichight intrude on individual choices
(e.g., regulations based on mandatory behavior). Theg to reacdisapprovinglyto
claims of technological and environmental risks, recognition of which threatens markets
andprivate adering as suchHierarchists als dismissstatements on these categories of
potential threats. Thus, claimsbout negativeaspectsof such activities question the
authority and credibility of social elite¥heyarealso in opposition to anything that could
jeopardize the traditional nmrs i regading gender roles or any othdéfgalitariansand
communitariansin contrastpelieve that industry and commertéoth associated with
selfishness and inequity represent danger for socieiynd natureand accept claims of
corresponding risksin addition, gople preferring egalitarianisencourage behavior that
breaks conventisand traditiorl, patriarchal standardBinally, people of communitarian
worldview support collective commitmentand restricting promotion of individual
interestyKahanet al, 2009,2010).

11
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There is a considerabBmountof empirical evidence for these patterrieters and
Slovic (1996) showedthat cultural values are highly predictive ofsk perceptions
associated with nuclear power. The authors conclude that oddwews act as an
orienting mechanism, navigating us in an uncertain, complex warldhe study by
JenkinsSmith(2001) stigma associated with nuclear wastpositoriesvasless prevalent
among hierarchistand individualists, and the most negativétatie was foundn the
grouppreferringegaltarian valuesAccording to research gahanet al.(2007) members
of majority, especially men, are more individualistic and hierarchical than women and
minorities and consequentlgss fearful of various rks. Moreover, their findings indicate
that cultural values explain variance in risk perception better than myriad other variables

including political and religious affiliation

The riskcontaining informatiorcouldevenbe associated wittopics on whictexperts
largely agreeKahan,JenkinsSmith and Bramar(2011) provided evidence that cultural
worldview affectsindividual beliefs regarding existence of scientific consenddence,
people systematically oweror underestimaté the amount of scientific gyort,
consistentlywith the positions they are culturally predisposed to reject or accept.
Moreover, public's incomprehension of science is not a crucial problatmen people
disagree with experts, it is not necessarily due to less knowledge but becdnesevalues
(Sunstein, 2002). Indeedultural polarization in the domain of climathange risk was
greatest among people with the highest degree of technical reasoning and science literacy
(Kahan et al., 2012)Therefore, cultural cognition isnore tkan a simple heuristic
compensation for inability to evaluate scientific information in an analytical maitner.

involves and is manifested by a variety of processes.

Which psychological concepts could shed light on why are people likely to conform
theiropinion on risk and its sources to their cultural worldview? First, they probably avoid
cognitive dissonancét.is a natural tendendp seek consistency in beliefs and perceptions.

The rext candidate is affect. Culturatientationamay determine whethemuo reactions to
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particular activitiesor objects are negative or positive, and to what extent. Finalpact
of cultural valuescan work through the tgroup / outgroup dynamics. When we are
confronted with conflicting views and wpossess neithesufficient knowledgenor

experience, we often rely on the ones who share oddwiews (Kahan & Braman, 2006).

Thus, hequestion is not only whethdéne cultural cognition theory partially explains
risk perceptionlt is important to search for the mechanssiarifying the effect of cultural
worldview on evaluation of dangers and benefikahan et al. (2010) found empirical
evidence for two of them: confirmation bias and credibility heurid®iath are closely

related to the aforementioned psychologicalaapts.

1.2.1 Cultural cognition, confirmation bias and credibility heuristic

fiHierarchy and egalitarianism, individualism and
communitarianism underwrite the social affinities that
make others credible and trustworthy sources of risk
information and creat identityprotective motivations

to conform oneds-mneéedothes t o

(Kahan et al.2011,p. 148 149.

According to the cultural cognition thesis, the tendency of people to dismiss and
acknowledge information consistently with themitial beliefs, interacts with cultural
values Hence, people selectively seek, integratéerpretand remember information on
risks and benefiten a way that corresponds with their cultural worldview (Kakamal,
2009). As a consequence, individuatd opposing predispositions will become more
divided when faced with balanced arguments. The gap betvienarchists and
egalitarians and between individualists armbmmunitariansis expected to grow after
being exposed to information abqubfits anddangers of phenomerilaey disagree upon

(Kahan et al., 2010).
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Cultural cognition proponents claim that shared values are crucial in crdibili
judgments (Kahan et al., 201 Thus, use of the credibility heuristic is highly sensitive to
the targeds andso u r cudtiradorientatiors. Accordingly, people tend to trust advocates
who share their worldview angho take position which fits their beliefsFrom the in
group / outgroup perspective, differences and similarities in cultural values supply
relevantreferences that govern whomperson considers asincere knowledgeable,
unbiased, and worthy of being credited when discussing particular risks and benefits
(Kahan et al., 2010}t is likely that the factors of confirmation bias and credibility heurist

interact in the process of risk perception.

It is quitelegitimate to believehati at least a little bit of risk and uncertaintys
containedin every human decision.But, in order toexaminethe factors underlying
evaluation of potential dangerad profits, we need to specify the domains we are going
to focus on. The most relevant ones are those with possible severe consequBrneds o v §

2013) for both individuals and society.

1.2.2 Sociallyrelevant topics

APeople do not t hivaduuma nd a

(Lerner & Tetlock, 1999, p. 230

Our judgments and decisions may affect not only ourselves buaats@h wider range

of people.Severaldomainsreceive special atteioh, because their consequencesacern
the entire societyfExamplesncludetuition paymentsgender equalityfreedom of speech,
public safety versus personal privaayapital punishment, possession of handguns,
marijuana legalization and regulaticythanasia, interruptionanimal testingstem cells
research, GMO, use of pestides and herbicidesclimate change LGBT rights,
multiculturalism helping refugees and the developing woklde decided for two topics

that have not been extensively discussed among Slovak media and pablic

14



nanotechnology andaccinationagainst hman papillomavirus They provide us with a
unique opportunity taest the cultural cognition thesis of risk attitudes towaodel

domains We introduce them briefly.

Vaccinationagainst HPV

Humanpapillomavirus (HPV) is the leading cause of cervical cangethe same time, it

is one of the most common infect®inansmitted by sexual contact. However, prevalence
of HPV vaccine is low (Dunne et al., 200Mhere is a lot of misunderstanding about
cervical cancer screening, HPXaccinationand consequenceas the infection (Zimet,
2005).The controversy associated with the proposal for mandatory vaccination of young
girls stems from its limited effectiveness, adverse side effentba false sense of security
potentially leading to unprotected and promisgs sexual behavior (Kahan et al., 2010).
But is it all about health of young women and efficacy of the vaccine? Or are the positive
and negative attitudes towamimunization(as suchclosely related to the worldview of

the proponentsth fact, a reviewmade by Brewer and Fazekas (2007) indicates that most
of the parents do not possess enough knowledge on HPV and the vaccine, to make

informed decision

Nanotechnology

Nanosciencea rapidly progressing fields focused on materials at atonacdmolecubr

scale their aspects and manipulation. Nanotechnologies represent specification, design,
production and application of systems and devices by controlling size and shape at
nanometer level (Whatmore, 200®roducts containing nanomaterials (e.g., cogaget
computers and clothing) are lighter, stronger and more effective (Kahan et al., 2009).
However, potentiadrawbackshave been pointed out regarding the very properties of
nanomaterials that make them unique and attraclilvese concerns relate possible

harm to the environment and people. Fear of the dangers of nanotechnologies is
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exaggerated, but it is not unfound@daynard et al., 2006)verall, the mairrelevant
argument claims that as the nanobecserieusc e fi
research into social, legal and ethical implications of nanotechnologies is missing
(Mnyusiwalla, Daar, & Singer, 2003Y.et, the question again arises, which factors play a

role in the perception of benefits and threats of nanotechnology, antthexhaultural

worldview is one of them.

Taken togetherrecent empirical evidendmpliesthat people recognize and assess the
pros and cons of socially relevaintusually controversiai domains according to their
cultural orientation and preferred imagesociety. Toverify this hypothesis, we decided
to partially replicate the research by Kaleal.(2009, 2010pn a sample from a culturally
different region, with modified methodologyesting the model as described in the

following chapter.

1.3 Reseach aim and hypotheses

i Wh o f ear s HPVY vaccinati on

who does nBtKghanretal.2019,p.301)

Our hypotheses, as well as the complete model, are bagbé studies by Dan Kahan and

his coll eagues, w haol acroeg np arito no fp rtohj ee cii @u latt
2009, they conducted an experimental investigation aimed at determining how people react
to information abouprosandconsof nanotechnologyln control condition, participants
received no informationexcept hat nanotechnology is based on production and
manipulation of small particles. In experimental condition, people were exposed to
balanced informatiori two paragraphs on either risks or benefits of nanoscjewsice
comparable content and equehgth. The familiarity hypothesis was mosupported:

holding cultural values constant, information expos(ire. whether participants read

arguments or notjid not have arffect on perception of nanotechnology. However, the

16



results wereconsistentith the assumpdin of cultural cognition theory: afteeading the
paragraphs, attitude®ward nanoscienceecame moreadical i in line with cultural
preferencesThose of egalitariaand canmunitarianvaluespolarized towardgirisks >
benefiso attitude and hierarchiss and individualists moved in the opposite direction,
cl oser t o A bpositierf Thussthe>study bkalkas et al. (2009yielded
substantial proof that public opinion is shaped by psychological dynamics related to

cultural cognition

In a subsquent researchn HPV vaccinationKahan et al. (2010nriched the design
by additional condition. Two experimental groups received the same gmw con
arguments. Howeveparagraphs athe latter onavere referenced to one of four possible
authors. Tese fAcul turally identifiabled advoce
extreme cultural positions, as depicted in Figur&ffiliation to the corresponding cultural
values has been induced by the photographs of the authors and the titles of their
publications. Both manipulations were pretestéde biased assimilation hypotheses has
been one again confirmed. After reading anonymous argusjeattitudes of people
became polarizeish accordancevith theinitially preferred cultural worldvies Moreover,
extentof the information exposure effect varied depending on the affinity with the cultural

values of the two advocates (proponents of the opposirgaptbcon arguments).

Egalitarianism

Individualism Communitarianism

Hierarchism

Fig. 2 The four culturally identifiable advocates
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In our researchwe aim to test the cultural cognition hypotheses of risk perception on
a sample from Slovakiaiven the historical, social, political and economic differences,
we believe that there are also distinctions between US an@liSpopulation in cultural
values. Another important feature of the present research iadhatensive discussions
neither public nor scientific, on the two topicsianotechnology and HPV vaccination
have taken place in Slovakia yet. Neverthelbeth) of them are of a high social importance
and they allow us to study the domain specificity of risk attitude. Based on the current
empirical evidence, our objective is to examim® mechanisms trough which culture
could influence risk perception: crddliity heuristic and confirmation bias-urther we

formulate our main assumptions.

According to our firsthypothesisperception of risk and benefitwill be associated
with cultural affiliation. Hence, individualists and hierarchists will recognize fewer
advantagesand greateidanges of vaccination and they will consider thebenefits of
nanotechnology to outweigh potentiarm it might cause.The opposite trends are
expectedamong egalitarian and communitarian peogjeater fear of nanoscience and

rather positive attitude to vaccination against HPV

In accordancewith the confirmation bias, we further assume tleaposure to
arguments will lead to polarization of opinion in line with the cultwua#lliation. People
of particular cultural values wilbecome even more or less frightened compared with the
control condition.Thus, thecontrastbetween egalitariamand hierarchists, and between
communitarias and individualists, wilbecome more pronounceftertheyread balanced

pro- and con arguments.

As implied by the credibility heuristicwe expectthe polarization effect to be
dependent on the relative distance between the cultural values of the participant and those
of the two authors of the argumenEor instancethe more iscultural orientatiorof the
i ni ti al lHiyn ci brespeadfisimitar to that of the pradvocate and different
from that of the coradvocatethe stronger the confirmation bjatc For this indicator of
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relative distancbom the authors we adopt edalt hef ftiemimt i@ ud € ul

et al. (2010).

Finally, we designed the entireodeli Figure 3i which postulatesielation between
cultural worldview and risk perception will be affected by exposure to arguments, and this
effect will be moderated by cultlraffinity. Actually, we need to divide the model into
smaller parts and test them separatelyHPV vaccination and nanotechnology, and for

various operationalization of cultural values and their combination.

exposure to arguments

cultural affinity \

cultural worldview risk perception

Fig. 3 Cultural cognitiontheorymodelof risk perception
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2 Methods

2.1 Participants

Using personal and collective invitations via emails, electronic and printed cals, w
recruitedpeople of various age and occupation to obtain a diversified safmiehis
purpose, he calls for participaton werealso published on the forums and social network
websites that are visitenhilbgtredmoi duelws
Based ornthe pretest(n = 30) results, we set the threshold for reading skeeens with
arguments to be at least 30 seconidserefore we excludedthose(n = 142)who failed to

reach the limit We furtherreport results based on analyses of responsesrigomining

339 participants (234 females and 105 mals, 30.6years,SD= 10.2. Regardng main

daily activities 42.5% (= 144) of them study or work in social sciences se@®%4%

= 86) in natural / technical sciences, and 32.8% {09) inother domains (e.g., art, spprt

2.2 Design

In a betweersubject experimental design, tresspondents were randomly allocated to one
of the three conditions. The control grogp = 60) evaluated statements on risks and
benefits of HPV vaccination and nanotechnologyithout reading any arguments.
Members of the first experimental grogp= 46) were exposed to anonymopso- and
con arguments prior to the assessment. In the second experimental(greg33) the
same paragraphs widrguments were assigned to two of the foossible advocate$wo
thirds of the sampleavere redirected tthis condition, since there were 12 subgroups
explained later.Before the main tasks, people provided some sdeimographic
information (age, gender, status, and study/occupatianyl filled out the Cultural
cognition worldview scalesK@han, 2012 Items d the two scalesparagraphs with

arguments, andrder of the two domains were randomized.
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Main anticipatedpredictors of risk perception are cultural valuesierarchism
egalitarianism and individualisssommunitarianism. The true independent varialales
exposure to arguments and combination of authors of the arguments. Our dependent
variablesar@ a r t i evalpaiosbfgisks versus benefits of nanotechnology and HPV

vaccination. Thus, operationalization of our modeks as follows Figure4).

exposure to balanced
pro and con arguments

relative distance
from cultural values of \
the two opposing advocates

perception of risks and benefits of
nanotechnology & HPV vaccination

communitarianism & egalitarianism

Fig. 4 Operationalized modaelf the Culturalcognition theory brisk perception

Balanced preand con arguments are expected to cause polarization of attitudes in line
withthep ar t i ccultpra warldviéws. Furthermorghis effect of arguntat exposure
should, as hypothesized, be conditioned by the difference in the proximity of cultural

valuesbetweerthe respondent and the advocdies, cultural affinity)

2.3 Materials

We translated and modifiealpartof the materias used in théwo studies by Kahan et al.

(2009, 2010). Translation adjustments were carried out on the basis of consultation with
experts from different disciplines (psychology, linguistics, anthropology, political science)

and by incorporing suggestions and insights from the preté&t.experiencedifficulties

with the items of cultural values, since the original wordingastially tied to American
societyyFor i nstance, some of 1 thehAfricanAmerioan USr e a't

minority. We used a phrase nApeopl ecompletiom of the r CoO
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translation process, weoncludel that remaining complications and discrepancies

regarding comprehension of the items sfeom the originawording of thescales

Cultural cognition worldview scale§CCWS)

Cultural orientation was measured wiltural cognition worldview questionnairé3-

item HierarchyEgalitarianism and ZXitem IndividualismCommunitarianism scale
(Kahan, 201 Participants indicated their attitude dipoint Likert scales [strongly
disagree, moderately disagree, slightly disagree, slightly agree, moderately agree, strongly
agree]. After reversing part of thesponses, two scores we calculated for each
respondenti the degrees of egalitarianism andnmumunitarianism.Both scaleswere
reliable,(bgaiitarianism= . dorfnunitaridelsm= . 79.Further we list fouexamples of the CCWS

statement¢Kahan, 2012 avai l able at http:// wwy. sj dm.

HierarchyEgalitarianism:
AWe have gone too far dountryfRhsohi ng equal

AOur society would be better off if the distribution of wealth was more egual.

IndividualismCommunitarianism:
APrivate profit is t(Reomain motive for

filt is societyp sesponsibility to make sure everyd@nbasic needs are me

Arguments

The pre and con information consisted of two paragraphs. Their quantitative and
gualitative aspects were balanceatluding the length of the texhumber of arguments
mentioned, frequency and format of numerical data, presence of expressis otevel

of emotional chargeBelow we present short passages from the-@od com arguments

on vaccination (adapted from Kahan et al., 2CGriijnanoscience (adapted from Kahan et

al., 2009).
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Vaccination against HPV:

[Pro-argumenit f... The vacine against HPV has been approved by the European

Medi ci nes Evalwuation Agency (EMEA) .. .0

[Con-argumenit i . Hoverer, \accinated girls mapssumehat the vaccine provides

them withcomplete protection . . 0

Nanotechnology:

[Pro-argumenit fi . Nanotechntbgiesalso hae a potential to provide new and better

treatments for diseases. . 0

[Con-argument A . . . There are jJjustified concern
nanomaterials may al so be dangerous . . . (
Advocates

Manipulation of cultural orientationf@uthors of the arguments was twofold in the study
by Kahan et al. (2010First, they used pretested photographs of four white nigbesblic

policy expertsi which should have evoked the four combinations of egalitarianism x
communitarianism. Moreovethe pictures were accompanieddset of titles of fictional
books written by the four advocates. Since we believe that operationalization via
photographs may induce effects we are not able to coatndlfor the purpose of overall
methodological rigorwe decided to use only the titles of tpablications Given the
within-subject factor of two different domains (HPV vaccination and nanotechnology), we

needed 2x3 titles for each of the four advocates. Here are some examples:

Egalitarian & Communitarian:

AHow t o raise chitledrreeont:y psetsr uagbgol uitn gmean tahn
ASel fishness of individuali sm: di vided
Egalitarian & Individualist:

AFor equal rights adedsre$spgeradbil i agesopl
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AWe are note sgmavdr rkmednst: dannot make deci

Hierarchist & Individualist:

fWhere feminists are wrong: society needs strongamen

fiStrong government: a threat to our personal freedom

Hierarchist & Communitarian

fiNot discrimination against minorities, butaigst majority, is the probletn

fiTowards progressive taxation: the richer pay more

The arguments were randomly matched with the authors. Every advocate [A, B, C, D]

could beallocatedto eachparagraph and, at the same time, be opposed to any one of the

other advocates. Hence, thevere 12ossiblepairingsin total [AB, AC...,DC]. Members

of the 2" experimental conditiorwere randomly assignedo one of these culturally

identifiableadvocateairs Cultural affinity, relative distance from the two ambates, was

calculatel asthe difference in Euclidean distances between pointexample is depicted

'ﬁl con-advocate

in Figure 5.
Egalitarianism
Individualism
pro-advocate Iil/
Hierarchism

Communitarianism

,i' participant

Fig.5 One possible combination of advocates and their

distances from the participant
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Risk/benefit scales

In this part of theexperiment,all groupsf i r st answered AdAfamili a
much have you known about nanotechnol ogy /
at allT a lot 6]. Subsequently, grticipants responded onpdint Likert scales [strongly
disagree strongly agree or not at all beneficialabsolutely beneficidlto set of items
associated with dangers and profits of nanotechnology and HPV vacciriaibnscales
showed sufficientiuskhyFt e rzad.= E5darthér we ikclide y | U

two of the twelve items for illustration.

fAGirls vaccinated against HPV may have a tendency to practice unprotecied sex.

fiNanotechnology products are generally safe forcuse.

2.4 Procedure

Design and procedure oftheexp i ment are depicted in Figu
First, participantsead an informed consent ahdsicintroduction abouprinciples of the

study Next, theywere asked to follovthe instructions answerthe sociedemographic
guestionsgexpresgheir opinion on statements in tiBCWS,and respondo risk/benefit

and familiarity itemsHalf of the sample firsteportedtheir risk/benefit attitude toward
nanotechnology and then toward vaccination, the other half proceeded in réwehse.
experimatal conditions, risk assessment was preceded by balancedapdo con
information. These arguments were either anonymotisxperimental group) owere
assigned to twoandomly chosewulturally identifiable authors (2 experimental group).

Due to theorder of the two domains and the twelve different combinations of advocates,
we enckd up with 28 distinatesearchgroups Upon completion of the experiment, people
were debriefed and instructed for the case of further questions and concerns about the

study, or interest in its final results.
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risk risk risk risk
scale scale scale scale
| |
HPY NANO
arguments arguments
I [
HPV NANO HPV NANO
risk risk risk risk
scale scale scale scale
*  anonymous arguments
** culturally identifiable adwvocates
Commumitarianism
pro-advocate: A B
AB CoD
By —— Hierarchism Egalitarianism
con-advocate:
A B.CorD C D
Individualism

Fig.6 Design and procedure of the experiment
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2.5 Implementationand statistics

Taking into accounthe complexity of the design, including several randomizations, we
decided or anonline procedure. Thus, the experiment environment was represented by a
standard web application used for automatiadatlection and preprocessing. Desigd an
implementation was created by cooperation vetimore proficient programmeit was
devdoped on the Java platform with the help of Spring MVC framework. Frontend, the
part visible to the user, was generated with Thymeleaf template engine. Sites were
responsive, i.e. they were also applicable to mobile devices, thanks to the Bootstrap library
In the backend side, we have used objetdtional mapping technique with use of JPA
and Hibernate as its provider. Data was persisted in the PostgreSQL database. The
application supported export of processed results in form of an Excel file. From the
infrastructure point of view, application was deployed on a virtual instance of CentOS
operating system within Google Compute Engine platform, which has enabled us to use
their services for free within the trial period. All the technologies we used during
development are opesource We recorded responses and time people spent reading the

two series of arguments.

In addition to standardescriptive and inferential statistigalocedures, we also used
the SPSS macro PROCE$& computational tool fomoderaton and mediation analysi
and complex conditional process models (Hayes, 2013). It is based canadykes,
bootstrapping,ordinary least squares regressioestimation of direct, indirect and
conditional indirect effectsand twe and threeway interadbns. Since our design doaet
allow us to test the model fhigure 4 with all main variables directly, we dividedifito

several partial models, as describedhi@next chapter.
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3 Results

Our 339 participants scoreaithin the dimensions of culturaialuesasis shown in Figure
7. Allocation into four groups of edaarianism x communitarianism vgahighly non
uniform. More than two thirds ofite sample (67.3%gxpressedhdividualistic worldview
and almost half of theespondents we egalitarian indvidualists.Groups based ocultural
dimensions or their combinationsdid not differ according togender, age and
study/occupatiorOverall(n = 339 relationsamongthe mairnvariablesare shown in Table
correlation

1 Allvaluesr epr esent Spear meaants.s

Egalitarianism
49.9% 26.3%
n; =169 n,=89
Individualism Communitarianism
17.4% 6.5%
n; =59 ny=22
Hierarchism

Fig. 7 Classification of overall responses in the CCWS

Tab.1 Results of thearrelationanalysescross whole sample

3 4 5 6

1 Egalitarianism 21%*

2 Communitarianism
3 Risk _nano

4  Knowledge_nano
5 Risk_hpv

6 Knowledge_hpv

-11 -06  -227 14

.08 -.02 .05 .05

-18**  32** .02

=18 14>

-.12*

Note. * p<.05,**p<.01
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In partial contradiction withour hypotheseshierarchism and risk perception ree
negativéy associatd in both domainsEvaluationof benefits relatively to hazardsas
positivelylinked to prior familiaritywith vaccination and nanosciendst the same time,
initial knowledge of HPV vaccination increaswith egalitarianismiInterestingly, both
knowledge and risk indicators as well as communitarianism and egalitariawiem
positively correlatedNoneof the twovariables except for hierarchidimfilled the criteria
for a normal distribution. Therefore, weostly report medians and interquartile ranges
and results of noparametric tests in this section. Risk/benefiluesranged from O
(absolute predominance of benefits) to 3bdqolute predominance of riskghitial
knowledge indicators from 1 (lowest prior familiarity) to 6 (highest prior famiigr
egalitarianism from 13 (full preference for hierarchism) to 78 (full preference for
egalitarianism); and communitarianism from 17 (full preference for individualism) to 102

(full preference for communitarianism).

Regardingcontrol variablesyoungerparticipants(age < 28 M = 505, SD = 8.6
showeda lower preference for egalitarian values than the older one28g®1 = 53.2
SD = 9.9, t(337) = -2.60, p = .010, d = 0.28. Next, people who study or work in
natural/technical sciences sectbtdn = 4.0, IQR = 3.0) expressed higher knowledgef
nanosciencéhan those in social scienceéddn = 2.0,IQR = 1.0) as well agarticipants in
otherfields (Mdn= 2.0,IQR = 2.0, H(2) = 36.86p < .001,rm = .33.Moreover, we found
seweral gender difference®¥omen wee more egalitarian, better informed about HPV
vaccination, less familiar with nanotechnologies andre afraid of them than men
(egalitarianismM = 52.9 SD=9.0vs.M = 49.6 SD= 9.7 HPV knowledgeMdn = 4.0,
IQR = 2.0 vs. Mdn = 2.0, IQR = 2.0; nanoscience knowledg&idn = 2.0, IQR = 2.0 vs.
Mdn = 3.0, IQR = 2.0; risk perceptiorof nanoscienceMdn = 17.0,IQR = 6.0 vs. Mdn =
15.0, IQR = 5.0); egalitarianism:(337) =-3.06 p = .002, d = 0.36 HPV knowledge:
M7 W U=5577.5 p<.00] rm = .45; nanoscience knowledg® i W U= 8460.5,p <

.001,rm = .26; risk perception of nanosciendd:i W U=8963.5,p< .001,rm=.22.
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Evaluationof dangers and profitsy the four cultural worldview groupgFigure §
significantly differed, nanotechnology:H(3) = 8.44 p = .038, rm = .16 vaccination:
H(3) =12.44p=.006,rm=.19.According topairwise comparisonspplying a Bonferroni
correction communitarian hierarchistéeared nanotechnology more than both the
egalitarian graps,M T W U=1251.0p=.012 rm=.18 MT W U=6760,p=.024 rm=
.21, and the same applies for vaccination aga#sy, M7 W U=1142.5p=.013 rmn=
2L, M7 W U=572.0 p=.003 rm = .29. There wasno substantial difference between
individualists and communitarians in risgerception, but egalitarisnwere afraid
significantly less Mdrnano = 16.0, IQR = 5.0; Mdmpy = 12.0, IQR = 7.0) than hierarchists
(Mdmano=17.0, IQR=5.5, Mdnnpv=14.0, IQR = 7.0), nanotechnologyy i W U=8513.5
p=.012 rm=.14 vaccinationM 1 W U=8120.5 p=.002 rm=.16.

Egalitarianism

M dnriskfnano =16 (I QR = 6) Mdnriskfnana =16 (I QR =3 )
Mdnmkjp‘. =12 (IQR = 7) Mdni’iskfhp\' =11 (IQR = 6.5)

Individualism Communitarianism

Mdnriskinano =17 (IQR = 6) Mdnriskinano =18 (IQR = 425)
Mdn,g =13 (IQR=6) | Mdn =16 (IQR="1.75)

risk_hpv

Hierarchism

Fig. 8 Overall riskbenefit perception according to the
cultural dimensions

The four groups representing combinations of cultural values, did not differ in self
reported prior knowddgeof the two domaingdowever we founda marginally significant
result regarding HPV vaccinatiom 1 W U= 9036.5p = .061,rm= .10, since egalitarian
(Mdn = 4.0, IQR = 3.0) wereslightly more familiar with the domain than hierarchists
(Mdn= 3.0, IQR = 2.0). Further we report results of testing the three main hypotheses, as

postulated in chapter 1.3.
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3.1 Hypothesis 1:Cultural values and risk perception

We expected risk perception to be associated with cultural affiliation. Namely,
communitarians and egalitarianwould see more benefits and fewer dangers of HPV
vaccination, and thewyould consider the risks of nanotechnologies to outweigh potential
advantages. The opposite trendsrev@dypothesized to be found among hiehécal and

individualisic people: tendency toward fear of vaccination and tolerance toward

nanoscienceelated hazards

Relationsamong variablesni the control grougn = 60), which was not exposed to
arguments before its members expressed theivs, are showrin Table2. All numbers,
excepforthefird one (. 23) r eprelatisncoefficieBtgCensraryoaonrd s
assumption, we discovered negative association between egalitarianism and risk
perception of nanotechnologies. Prevalencebehefits over dangeous aspects was
positively related to prior knowledge of the domains. Interestinghyg more people
perceivel risk in the context bvaccination, the more thagcognizedlanges associated

with nanoscience

Tab.2 Results of thearelationanalyses whin control group

2 3 4 5 6
1 Egalitarianism .23 -27* 13 -.14 .02
2 Communitarianism -.09 -.05 .16 <.01
3 Risk_nano -.26* .30* -.08
4  Knowledge nano -.36** A3
5 Risk_hpv -.28*

6 Knowledge hpv

Note. * p<.05,**p<.01
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Figure 9 presents the comparison of risk/benefit perception antb@fpur cultural
worldview groupsThe ratios ofecognizeddangers tgerceivedorofits were similar, and
overall attitudesn both the domainwere rather neutral (close to 16).the controgroup,
we were not able to reject the nlilypothesesoncerningrisk perception andultural
worldview, nanoscienced(3) = 3.84,p = .280,rm = .25;vaccination against HP\H(3) =
1.67,p = .645,rm = .17. Thus, people preferring individualism did noiffer from
communitarians in evaltian of threatsand benefits, angimilar resuls werefound
analyzing responses tie groups based on combinatiafsvalues The only margially
significant finding wa aless intensesk perception of nanotechnologyong egalitarias
(Mdn = 14.0, IQR = 4.0) compared with hierarchistaviin = 16.5, IQR = 4.75),
MT W U=288.0,p=.076,rm= .23, but it contradicts our hypothesis, since therataee
afraid more.Indeed,none of the vaables predicted risk perception of nanoscience, and
the onlypowerful predictor ofhazardbenefit evaluatiorof HPV vaccination, was prior

knowl ed-@3t(53 $-2.22 p=.031.

Egalitarianism

M. dnriskfmna =14 (I QR =5 ) Mdnrfskfmno =16 (I QR = 4)
M dnriskfhpv =13 (I QR = 8) Mdnrfskfhpv =13 (I QR = 6)

Individualism Communitarianism

M. dnriskinana =17 (I QR =5 ) M dnrfskinana =15 (I QR =85 )
Mdnyg e =10 IOR=5) | Mdn,y =15 IOR = 10)

Hierarchism

Fig. 9 Risk/benefit perception according to the cultural
dimensionsn the control group
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3.2 Hypothesis 2: Confirmation bias

In line with thebiased assimilation angdolarizationeffect, we assumed that argument
exposurewould lead tomore radical risk/benefit attitude consistenthyith the cultural
orientation Hence the gapbetween communitarians and individualjsesxd between
egalitarians and hierarchistgould increaseafterpeoplereadthepro- and conarguments.

To test this hypothesis we analyzed responses of the control arftitkgetimental group.

Relations among variables in thexperimentalgroup with balancedanonymous
argumentgn = 46) arepresentedn Table 3 All numbers except for the three.(Q6,-.06,
43)stand forS p e a r coarelaban coefficientsAgain, risk indicators we positively
correlated, and perception of nanotechnologwas negatively associated with
egalitarianism. Botltonnections we dronger after argument exposure in comparison

with targufimeant 06 condition.

Tab.3 Results of the correlationanalyses withinthe 1%

experimentafroup

2 3 4 5 6
1 Egalitarianism 23 -45%  -11 -.15 .02
2  Communitarianism -.06 -.03 -.06 .26
3 Risk _nano =21 437 -27
4  Knowledge_nano -.20 .09
5 Risk_hpv -.09

6 Knowledge_hpv

Note. ** p<.01l

In contrast withthe control group, we found differences in risk perception according
to cultural worldviewafter argument exposu€igure 10. We use median values in the

figure for an easier comparison with the other groups, although both the risk indicators
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were normally distributed therefore we further report results of parametric tests.
Hierarchists i1 = 20.8§ SD= 3.0) feaed nanogience substantially more than egalitagan
(M=154,SD=4.1),t(44) =3.66 p=.001 d = 1.36 This finding was confirmetly means

of analyses of the four groups cultural value combination$;(3, 42 = 4.70 p = .006

d% = .06, comparison betweenegalitarian anchierarchical groups we significant p <
.013) aftera Bonferroni adjustmenEurthermore, communitarian hierarchisi £ 19.0,
SD= 4.2) wee afraid of HPV vaccination more than the three other groMpsd = 7.3,
Mpirr = 7.8, Mpirr = 6.7), but the comparisons askghtly above the level of statistical

significance p > .017)applying a Bonferroni adjustment.

Egalitarianism

Mdnriskfnana =15 (IQR = 35) Mdnriskfnano =16.5 (IQR = 55)
Mdnyig py=12 (IQR=6.5) | Mdn,y 1, = 10.5 IQR =3.75)

Individualism Communitarianism

M. dnrisk_nana =21 (I QR =3 ) Mdnrisk_nano =23 (I QR = 6)
Mdnyg =13 IOR=9) | Mdn,y =19 IQR = 6)

Hierarchism

Fig. 10 Risk/benefit perception according to the cultural
dimensionsn the F'experimental group

Analyzing the effect bexposure to balanced prand con informationwe found the
following. Risk evaluation of vaccinatiodid not substantially change after reading the
argumentsM 1 W U= 1299.5 p = .607, rm = .05. However, in case of nanoscience we
identified a margindy significant increase of risk perceptiomMdn; = 15.0 IQR = 4.0;

Mdn, = 16.0 IQR=6.0),M T W U= 1100.5p =.074 rm=.17.0ut of all groups, only
individualistic hierarchists became significantly more fearful due to argument exposure, in
the doman of nanotechnologyMdn: = 17.Q IQR = 5.0; Mdn, = 21.0 IQR = 3.0),

M1 W U= 21.0 p=.026 rm=.49.
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Out of the all tested modetegarding nanotechnologyaking into account possible
covariates and moderators, the a@piced in Figure 1lwas the most appropriat&® =
.22,p < .001, incresse due to interactiori® change= .05, p = .046 Conditional effects of
egalitarianism on risk perception of nanotechnolagyesubstantially negative among all
participants who read tha&rgumens, regardless prior knowledg®5% Cls [.31, -.04],
[-.40,-.13], [-.53,-.17]). Although, in the control group withoutformationexposure, the
effect increased with familiarity and was significantly negative only among those with high
initial knowledge of nanotechnolog9%% CI [.28,-.04]). We fail to find any model of
risk perception regarding HPV vaccination and its association neither with cultural
worldview and argument exposure nor with the other relevant measudesd, the oyl
significant predictor ofisk/benefit evaluation within the vaccinaticontext, was prior

knowledgep -29,1(98)=-2.54,p=.013

CONCEPTUAL DIAGRAM

argument exposure prior knowledge

egalitarianism risk perception of nanotechnology

STATISTICAL DIAGRAM

egalitarianism x argument exposure

b,=-02,t=-2.15,p=.034

ar, ent exposure .
- ’ b,=112,¢=2.44,p=.017 risk
itariani perception
egalitarianism
b;=03,¢t=1.67,p=.099 of
prior knowledge nanotechnology
b,=2.5,t=1.50,p=.138

egalitarianism x prior knowledge

b;=-0.6,1=-2.00, p=.048

Fig. 11 Modell. of risk perception of nanotechnology
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3.3 Hypothesis 3: Credibility heuristic

In line with the credbility heuristic, we hypothesized that timepactof argument exposure

would depend on the distance between cultural values of the respondent andwaf the
opposing authorsFor instancethe more is cultural orientation of theni t i at |y i
i nc | respendenmt similar to that of tlhken-advocate and different from that of theo-
advocatethe stronger the confirmation biako evaluatethis hypothesiswe conducted
analysesof responseswvithin the 29 experimental conditionln testing the credibilit

heuristic mechanismthe cultural affinityindicator is important. It wa derived by
subtracting similarity of e s p o naddecodadvacaté svorldview from proximity of
respondenddwo@aatde s ov al hovmuch dokenthe padiitp ar netf d se
cultural orientationis to that of the con-advocaterelatively to that of the preadvocate

(Kahan et al., 2010According to theculturakcredibility hypothesisthe level ofcultural

affinity should be positively associated with risk percepti®ealations among variables in

the experimental group with argumeibtg culturally identifiableadvocategn = 233) are
displayedin Table 4. Each value except for thefirst one (.26) represerg Spearmad s

correlation coefficients.

Tab. 4 Results of theorrelations analyses withifi%xperimental group

2 3 4 5 6 7
1 Egalitarianism .26%* -.06 -08 -23** 18  -.09
2 Communitarianism .15* -.01 .05 .02 -.02
3 Risk_nano -15% .33 .09 14*
4  Knowledge_nano -13*  15* .02
5 Risk_hpv -.08 A1
6 Knowledge_hpv .02

7  Cultural affinity

Note. * p<.05,**p<.01
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Risk perception of nanoscience waggatively associated with corresponding prior
knowledge and individualism. Negatives of vaccination outwsigbositives the more
pemle prefered hierarchism. Again, we identified positive connection between the two
risk indicators. Interestingly, also communitarianism/individualiand egalitarianism/
hierarchism weg positively correlated and knowledge of HPV vaccination incrbasth

the level of egalitarian orientation. Furthermore, fear of nanotechnology codrelate

positively with the level of cultural affinity.

There wee differences in risk perceptiofonly) of HPV vaccinatiomaccording to
cultural worldview afteexposure torguments of culturally identifiabladvocate (Figure
12). Hierarchists iMdn= 14.0, IQR = 6.75) feaedvaccination more than egalitarsfMdn
=110,IQR=7.0, MT W U= 3386.0p=.002,rm=.20.In addition, the two hierarchical
groupswere substarnally moreafraidthancommunitarian egalitariand i W U= 805.5
p=.013rm=.25Mi7 W U= 2730, p = .013 rm = .28 after applying a Bonferroni

adjustment.
Egalitarianism

Mdnriskfnana =16 (IQR = 7) Md”riskfnana =17 (IQ-R = 45)
Mdl’imkjp‘. =12 (IQR = 7) Mdﬂmkjp‘. =11 (IQR = 7)

Individualism Communitarianism

Mdnriskinana =16 (I QR =45 ) Mdnriskinano =18 (I Q‘R = 4)
Man =13(IQR=T) | Mdn,y =16 (IQR=10)

risk_hpv

Hierarchism

Fig. 12 Risk/benefit perception according to the cultural

dimensionsn the 29 expeimental group

Examining thempactof exposure to proand con arguments of culturally identifiable
advocates, we found the following. Risk assessment of vaccination against HPV was not

substantially different after reading the informatitvhj W U= 66315,p = .539,rm=.04.
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Although, in the domain of nanotechnology we identified a significant increase of risk
perception fMdn. = 15.0,IQR = 4.0;Mdn, = 16.0,IQR=5.0),MT W U= 5666.0p = .023,
rm = .13. Across all groups, only individualistic egatians becamsubstantiallymore
fearful of nanoscience due to arguments of the culturally identifiable advoddths €

14.0,IQR=5.0;Mdn, = 16.0,IQR=7.0),MT W U=1081.0,p=.031,rn = .18.

Testing variousnodelsof nanotechnologyisk/benefitperceptionthe one depicteah
Figure B seenedto bethe mostadequateR? = .08, p < .001, increae due to interaction
R? change= .02, p = .02Q Conditional effectof cultural affinity on risk perceptiorof
nanoscience decreased with prior knowledgditiwas sbstantiallypositiveonly among
participantswith a law (95% CI [.03, .12]) and a medium (95% CI [.01, .06]) initial
familiarity with the domain. The mod#&okinto account communitarianism as a covariate,
significantly predicting prevalence operceived dangers of nanotechnologies over

potential profits.

CONCEPTUAL DIAGRAM

prior knowledge

cultural affinity risk perception of nanotechnology

P—

STATISTICAL DIAGRAM

communitarianism

cultural affinity

b,=0.1,1=2.93, p=.004

risk
prior knowledge .
b,=-0.5,1t=-2.20, p=.029 perception
cultural affinity x prior knowledge of
b;>-0.1,1=-234, p=.020
nanotechnology

communitarianism

b=0.1,t=294, p=.004

Fig. 13 Model Il of risk perception of nanotechnology
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Regarding HPV vaccinatiomodel depicted ifFigure ¥ wasthe most appropriate:
R? = .10, p < .001, increase due to interactioRsRarge = .02, p = .055People with a
low prior knowledge and / or egalitarian worldvievere not affected byelative distance
from the advocates. Conditional influence of tbatural affinity on risk perception
increased with hierarchism and initial familig. Thus, itwas substantially positive among
participants witha mediumand a high level of prior knowledge in combination with a
strong (95% CI.02, .12]; 95% CI [.03,16]) or a moderate (95% (I01, .08]; 95% CI
[.02, .12]) preference for hierardm.As in the previous case, tmsodeltookinto account
communitarianism as a covariate, significantly predicting prevalence of perceived dangers

of HPV vaccinatiorover positive aspects

CONCEPTUAL DIAGRAM
egalitarianism prior knowledge
cultural affinity risk perception of HPV vaccination
communitarianism /
STATISTICAL DIAGRAM

cultural affinity x egalitarianism

b,>-0.1,¢=-1.94, p=.054

egalitarianism
b,=-0.1,¢t=-3.25, p=.001 rick
cultural affinit erception
Y b,=0.1,1=1.51,p=.133 peteep
of
rior knowledge
’ ° by>-0.1,t=-0.13, p = .893 HPV
vaccination

cultural affinity x prior knowledge

b;<0.1,t=1.78,p = .076

communitarianism

b=0.1,r=1.98, p=.049

Fig. 14 Modelof risk perception of HPV vaccination
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3.4 Summary of main findings

Taken togetherthe resultgyiven our three main hypothesase as followsHierarchists
were more afraid than egalitariang regardless of the domain especially when they
preferredcommunitarian societyln the domain of HPV vaccinatiorthe onlyfactor

predictable ofrisk perceptiormamong people who read no or anonymous argumeass

prior knowledge.

Next, people feared nanotechnologies maifer information exposure. ie gapin
risk assessmertietweenparticipantswith hierarchicaland egalitarianworldview grew
afterreading anonymouargumens. Conversely, the impact of initial familiarity was less
strong after this intervention. Overall, egalitarianism reduced perception of dangers
associated with nanoscience among people withcserfit knowledge eitherthanks to

initial familiarity or informationgained through provided arguments.

We alsofound evidence supporting the credibility heuristic principtésnce, cultural
affinity interacted with prior knowledge in both the domaifise relative closeness to the
conadvocate led to predominance of risks over benefits among those who did not know

muchabout nanotechnology befo®imilarly, participants were afraid of HPV vaccination

more if their cultural values resembled the aahvo c at e 6 s and di ffere

advocat eds. But only if respondents were
they did not strongly prefer egalitarianism. In both cases, communitarianism was in a role
of a covariate, significantly predicting meomtensive perception of risks. Interestingly, we
identified a pattern of a general predisposition to be or not to be afraid, since the two risk
perception indicators correlated irrespective of the manipulationally, the more people
preferred egalitaan values, the more they were inclined to support the communitarian

worldview.
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4 Discussion

fEstablishing association does not translate into deep
understanding even when a causal association can be

established (Hayes 2013,p. 6).

Recent research hé&scused on experimental testing of the Cultural cognition thesis
of risk perceptiorfKahan et al., 2009, 2010, 2011). Itis based on an assumption that people
selectivelydismiss anaredit assertegrofits anddangers in a manneonsistent wittiheir
preferred cultural worldview and desiredorm of social orgaization (Douglas &
Wildavsky, 1983)Whereasll the studies we built our research upon Haeen conducted
in the U.S., we decided to find out whether the theory éxplask evaluation of people
from a culturally different region, Slovakia. Moreover, using two distguttially relevant
domainsi nanotechnology and vaccination against HPWe also examined domain
specificity of risk attitude And since i is crucialto search for the mechanismigrifying
association betweesultural worldviews and perceptiomof threatsand benefitswe tested
two of them: credibility heuristic and confirmation bias.ufher we summarize our

assumptionsindconclusions

4.1 Findings and interpretations

In line with the previous research, we expected ithdivvidualists and hierarchists will fear
HPV vaccination, and communitarians and egalitariaitl be afraid of nanotechnology
[Hypothesis 1] Why? First, because people who prefer a low level of collective aontr
and a society where citizens take care for their-weihg on their own, are likely to believe

that mandatory vaccination restricts individual decision making. On the other hand, those
who favor a stratified societal order of assigning rights and sl&ezording to stable

characteristics, tend to think that HPV vaccination leads to sexual behavior which

41



contradicts traditional gender norms (Kahan et al., 20I®en people preferring
solidaristic society and a frequent interference from the governraedtalso those who
consider individual characteristics to be irrelevant to distribution of status, wealth and
opportunities, are prone to perceive environmental risks. It is natural for them to believe
that industry and commerce are selfish and prodoequity and harm to society and
environmen{Kahan et al., 2009Y. hese patterns have been confirmed in numerous studies

(e.g., JenkinsSmith, 2001; Peters & Slovic, 1996).

However, our findings are slightly differentiehnarchistswere generally moreafraid
than egalitariag especially in the domain of nanoscien@ée explanationcould lie in
their generally conservative worldview, which may beréaeson fodistrust or skepticism
toward modern technologieBerhapghey are likely to avoid any subst&i changes that
could impairthe way of life they are used to, committing the stajus bias Conversely,
among more liberal people of egalitarian worldview, the overall benefits of
nanotechnologiefor society and its progressibstantiallyoutweighedpotential threats
which are not yet scientifically proveMaybe they are also less sensitive to wealth
inequality(due to technological and industrial progressinpared with egalitarians in the

U.S., givenSlovaklegacy of communism.

Further werepeately found evidence for the familiarity hypothesespeciallyamong
people who did not read any argumeritsit also overallThe assumptionposits that
support fornanoscience and HPV vaccination will grow as knowledgehemincreases
(Kahan et al.,, 2009)Indeed, in boththe conditions without advocates, only prior
knowledge was predictive of a loweerceived risk of vaccination, irrespective of cultural
worldview. While domainof nanotechnologys rathera matter of future, more abstract
and more difficlt to imagine it is not the case of vaccine against HPV. And since
vaccination is generallg topic controversial enough to raise doubts among people of all
cultural values, it is possible that only higher awareness and more knowledge can suppress

them.
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According to the first proposed mechanididypothesis 2] confirmation bias,
individuals of opposingcultural orientation become more divided when faced with
balancedpro- and con views In other words, e gap between hierarchists and
egalitariars, and letweencommunitariais and individualists is expected to grow after
being exposed to information abdogenefits and dangers of a topley disagree upon
(Kahan et al., 2010Reople tend to suppress and avoid cognitive dissonance and, therefore,
sympathiz with, look for, understand and remember evidence in a manner consistent with

their expectation and prior opinion (Nickerson, 1998). Has it happened in our experiment?

Partially. Amplification of risk attitude towards HPV vaccination among
communitarian lerarchists caused a substantial difference between them and the rest of
the samplelt is possible that individualists are more likely to believe in free will of girls
and independence of their thoughts and actions from this form of prevention against
cewical cancerAt the same timepromiscuousand unprotectedexual behaviors too
threating for the ideal image of society among people preferring social hierdnchy.
addition, egalitariansbecame even less afraid of nanotechnolotiias hierarchistsafter
being exposed to pr@and con argumentsOverall,preference for general equality among
humandedto a balance between perceived dangers and benefits among people who knew
a lot about nanotechnology before or read the provided information duriegpkeement.

Thus, familiarity and argument exposure moderated the association between
hierarchism/egalitarianism and risk perception of nanoscielwceng tose for which
nanoscience was amknown mysteriousareaand who did not become aware of its
principles even during the experimemltural valuesdid not play a rolen the risk

assessment, dseyprobably did noknow hownanotechnology fginto their preferences

In line with the other, complementary, mechanism [Hypothesi$ Zfedibility
heuristc i extent of thepolarization effecdi e pends on rel ative pr ox
cultural values tdhoseof the advocategKahan et al., 2010Faced with contradicting

arguments, peoplely on the ones who shatteeir opinion and attitudeespecialy when
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they lack sufficient knowledge arekperience (Kahan raman, 2006Kumkale et al.,
2010. This perspective fits the igroup / outgroup dynamic principles and results in a
simple rule: the similar cultural values, the credibkngere, knowledgeble, and
unbiasefl the source, the stronger the argumebDid we find support for these

assumptions?

Indeed, the closer the cultural values of the opponent of nanoscience and vaccination
from the respondent Es wor | dviopomentathedmore he ¢
risks outweighed benefits. Although not entirely straightforward, but with certain
boundary conditionsFirst, the relative distance in favor of the eatvocatei cultural
affinity 1 interacted with prior knowledgeCultural affinity fadlitated negative attitude
toward nanotechnologies among those-familiar with nanoscience before participating
in the study. On the contrary, in the other domain this effect was present only among people
who were familiar enough with HPV vaccination afok) did not strongly prefer
egalitarian worldview. Furthermore, in both the domains communitarianism acted as a

separate factor inducing prevalence of perceived hazards over profits.

Greater fear of HPV vaccine in association with higher levelpafcadlective
orientationis a surprising finding. Hencderd immunity is one of the cornerstones of
support for vaccination as such. Although this is a specific category of vaccination.
Dangers pointed out by its opponergsy. irresponsible behavior of yayugirls, may be
in contrast with the image of ideal communitarian soci&tyus, it can lead to gerar
threat by spreading HIV asther sexually transmitted diseas€he next discovery about
HPV vaccinatiorwas more predictable: those who had almostmavnkedge of the domain
were afraid the most and convinced egalitarians were afraid theileaspective of the
affinity manipulation.The rest of the sample was influenced by the proximity to culturally
identifiable advocates in their risk evaluationor@ersely, the impact of cultural
orientation of the authors has been substantial in the domain of nanoscience only among

peoplewho did not know much aboutandechnologies prior to the studWhereas the
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information about nanoscienceas not rigorous, ad substantially less supported by
numericaldataand scientific evidence compared with vaccination, the key factor for a
priori less knowledgeable people was credibildly the advocates Peoplewho were
sufficiently familiar with nanosciencexpressed thimwest level of worries, regardless of

the cultural affinityit hey wer e duliuralsimilargydvithtthe advocates

Analyzing domain specificityversus generalitywe identifieda tendency for being
afraid or toleranto risksacross all groupsThose whorecognizedmore dangers than
advantages of vaccinatiower e | i kely to consider Adar k
domi nant i n compar i sbha reagontfdn this patern falnang auh t
results may lie in the choice of domains for oesearch. They are quite novel for Slovak
population as evidenced also by saported levels of prior familiarity. Unlike the U.S.,
the media coverage atite state of public discourse on them are rather in an initial period.
Accordingly, just as risk grception indicators were linked, so was the initial knowledge
of nanotechnology related to prior familiarity with vaccination against HR\tase we
had used domains that are more known within Slovak public, the results regarding domain

specificity ofrisk perception auld have been different.

In sum, we partially supported the hypotheseegarding confirmation bias and
credibility heuristiowithin cultural cognitiorof risk perceptionFirst, it seems that intuitive
assumption of rational informationgwessing of balanced prand con information does
not apply. Risk attitude of people becomes rather radical than neutral, in line with the
previous position. Moreover, when the arguments come from advocates of culturally or
otherwise distinctive valuesa personcan identify with or be opposed to, relevant
characteristics of the speaker can play a greater role than the message Elowerer
relationship between culturalorldview andrisk perceptiorseensto be more complicated
than we expected basednothe previous researclhindings. It is linked to previous
knowledge of people and to their overahtlency to worry otoleraterisk. Further we

discuss the findings through the lens of different disciplines.
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4.2 Interdisciplinary perspectives

Current tleories in cognitive psychology and neuroscience explain risk processing through
the dualprocess mechanisms. The slow elaboratinde-based system works
simultaneously with the fast i ntuitive ex
feelichgBrni akh as anal yseso processes. The e
stems from optimal interaction of the two systems (Slovic et al., 200dis, relying on

affect does not automatically lead to poorer judgmentristitutesa valuable souec of
information based on previous experience. However, emotional reactions might sometimes
crowd out more systematic processing of information in situations where it is appropriate

to treat the problem more analytically. It is the case of socially reté¢wepits which are

usually controversial and evoke very intereféective responses. To deal with them
appropriately, onerobablyneeds to have at least basiothedge of the domaiand some

specific cognitive abilities important for critical thinkingjch ascognitive reflectionor
openmindednessNamely, the actively opeminded thinkingas a disposition toward
flexibility of thought avoiding absolutismmndweighing newevidence against prior belief
(Haran, Ritov, & Mellers, 203; Stanovich & West, 997) and thecognitive reflectioras

anability to produce cognitive effort, engage in analytical thinking and suppress intuitive

answergFrederick, 2005)

Regarding education and subsequent knowledge of the relevant domigingtithat
straightforwad as posited by the familiarity hypothesiarst, relevance of the sources is
important and the ability to assess it, tdeurthermore, it is possible that cognitive
heuristics and biases might endorse anxiety as people learn more about thecieonel
(Kahan et al., 2009)Although this did not happen in our study, the trend may vary
depending on the domaimlesides, people systematically undand overestimate the
extent and strength of scientificformationaccording to their previous positions (kKah

et al., 2011). In our experiment, thostensiblyhappened among people ahierarchical
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worldview. Anyway, current and previous findings suggest that cultural cognition is not a
simple compensation for incapability to appraise and understand scievifience. Iis
based omumerousmechanism®f various complexityand their interactions. Therefore

cultural cognition requires an interdisciplinary approach.

A promising line of research are neuroscientific studiedeed, neural responses to
risk-containing messages are predictive of a-keatld behavior (Chua et al., 2011; Falk
et al., 2010, 2012By means of a metanalytic approach, Mohr et al. (2010) localized
brain centers Wwere anticipation and decision rg&shkre represented. Their resulte a
consistent with the duddrocess theories. Activatioof areas responsible for handling
aversive affect disappointment, sadness, fear, regnststrong especially when potential
losses are in playThis applies to all socially important topidsloreover, the cultural
worldview interferes here, since it determines what we consider as danger profit, and loss.
Thus, vhen we process ristelated information, we might engage in motivated reasoning
I especially when we consider the domain personally ratewad when the credibility of
the people we prefer is in dang&his cognitive mode is associated with activations in the
brain regionscorresponding toappraising and suppressing emotionally charged and
threating stimuli, and processing distress asaltef error detection (Westen et al., 2006)
These findings support the assumption of active coping with the cognitive dissonance
rather than a passive reasoningblass. addi ti on, the f MRI stud)
reached a conclusion that neumbcessing of riskelated messages influenced by

preexisting perceptions of risk, congruently with the confirmation bias.

Research on risk perception of nanoscience and vaccinagaimst HPVconcerns
alsootherfields, including science literacy, ntda communicationartificial intelligence,
law, public policyor medicine. Furthermorehe cultural cognition theonyg closely linked
to the philosophical andchultidisciplinary debate on human rationality. Thespics as

well as subsequent implicatioase discussed in tHellowing chaptes.
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4.3 Implications and applications

Research on grception of risk and probabilitis crucial not onlyfor the purposeof
understanding cognitive processkss of a high importancelso because ofhe practical
implicationswithin communicating informatioaboutdangersandbenefitsto the public.
Indeed, differences how threatened andorried peoplefeel, successfullypredict real

life behavior (e.g., Brewer et al., 2007; Renner & Reuter, 2012; Weinstein 20@r.).

As we have enged over the last half centuitpa n i s not a fiiha mo
rational weigher ofinformation according to the expected utilitfherefore,it is no
surprise that due tmur cognitive limitations, we daot perceive risk normiately
rationally. Although, experimental evidencegsowing that people use simple cognitive
shortcuts to make choices in an ecologica#iijonal way. They use thewest possible
information and tailor their search to the available environmental steu€fiodd &
Gigerenzer, 2003Hencewhat if following rational rules is not the key to being accurate
in real world conditions? McKenzie (2003) argues tladtonal models should be treated
as theories, not standards, of behavior. He illustrates hisgosit the failure of artificial
intelligence attempts to perform reabrld tasks by implementation of rules and logic.
Researchers should test multiple models and, eventually, modify the existing snes

as the Cultural cognition theofryto be abldo explainand understanduman behavior.

Thus, applying contexblind norms is inappropriate in analyzing and predicting risk

perception, as it is in general. Dissatisfaction with risk management can be credited to a

failure to appreciate socially deteimed nature of risk (Slovic, 1999). Despite

misunderstandingsgontroversiesand conflicts, changes in public consciousness and

education in the domain of risk and its sources are possible. Science community, policy

makers and all the people interestedoromoting enlightened evaluation of ris&lated

information should seek to establish a deliberative atmosphere, neutralizing polarization

and other undesirable tendencies.
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Conveying scientifically sound objective information is not enough. People reeogniz
it as sound only when it corresponds to their cultural orientations@&temenmustbear
a tolerable social meaning, and needsé@ommunicated in a manner that makes cultural
worldview and acceptance of the content compatiihan et al., 2007Communicators
and their strategies should be tailored to preferences of the listeners, taking into account
cultural meaning of the messagelence, theentral andat the same time the most difficult
task for those who understand the principles of cultcoghition is to devise procedures
thanks to whichiisk regulatiorwill be rationalbut alsorespectful of diverse culturahlues
(Kahan, Slovic, Bramar& Gastil 2006. A likely effectivestrategy for counteracting the
impact of cultural cognitioms to promote apluralisticargument environmerduring the

debategKahan et al., 2010)

Messages addressed to the public should be balanced in all aspects. Statements with a
focus on onlyselectedpoint of view, biased toward one position (e.g., pros) and
disregarding the other (e.g., cons), are suspicang give rise to mistrust. Further, the
content should not covgustgeneral profits and dangewsttributesof the discussed topic
must be linked to priorities of the specific groups of people whose desituequire
intervention. For example, ifndividualistic hierarchistsare those who express an
inadequate level of fear and opposition to the mandatacgination of childrenit is
appropriate to highlighadvantage& can bringto people ottheir worldview. However,
not neglecting respective hazardshanks to this consequently, explanation afhy

widespread rumors about the specific risks are not justified, ralghtvork.

It would be beneficial f or exampl e, I n the faegti sm
mumps & r ubel laffi). It ig stitadreqoneatty usedand esistantassertion
even thoughhe article which startetthe frenzy was later retracted, and subsequent papers
refused its claimsHowever,peopleare proneto believe it, espeaily when facing an
opponent who prefers particularly differamage of society. As stated by Kahan (2013)

conflict over vaccination stems from a failure to reflect social factors important in public
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understanding of scienc&hus, counterproductive riskommunication is an inevitable
consequence when systematic, evidelnased alternative is missinguch was the case of
proposal for universal immunization of girls against HPV in 2006 in the U.S., which was

mired in an intense controversy.

As a result, egessive or insufficient risk concermsylead b demands for regulations
that arenot sufficiently based on factdMoreover, interest groups might exploit cognitive
processes to diminish worries of serious problems or create an atmosphere of exaggerated
fear (Sunstein, 2002).eRardless of theampaign messageailoredto peopleof different
cultural preferencegiovernmentegulations should begrincipally baseanthoroughcost
benefit analyse Subsequently, research evidence on risk percepti@mhcaresponding
factorsmight be usedor choice architecture design or enhancement of public support for
the interventiondn this context, one of the cornerstomebuilding trust whether in state
institutions and their representatives, scientific comityuar industry In a climate of
distrust, risk communication and management have very limited chance of success.
Follow-up research on cultural cognition could shed more light on how people perceive

risk. We introduce some suggestionghienext chapter.

44 Limitations and future directions

The current study could be improved in several wayst, our sample waseither large
enough norepresentativeAnd, despite our effort to recruit people of diverse worldviews,
it was not balanced in this resped@ie question is, to what extent such distribution
resembles real preferences of Slovatizens Nevertheless, greater variability in age,
education angrior knowledgeas well as a higher proportion of mehould be ensured.
For the purpose of a more cpmehensive analysidt would be beneficial tacollect
additional datd e.g.category of residence (urban, rurahpdal city), religiosity (active

participation rather than passivebelief), political preferences and civic engagement,
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involvement in volunteering and charity, time spent abroagkgerience withother
cultures) Regarding the cultural cognition worldview questionnaire, appropriateness of its
use in the contexaf CentralEuropean postommunist societyeeds to be assessddhe
content and maning of the concepts within the scales may vary dubffierent history

and current conditions in the countries. It would be appropriate to eva&liateility and
validity of the scalesand comparehe results withthosein other measures of cultural

values.Incorporating items specific for local conditions is also worth considering.

In contrast to socidemographic variablesnd other relatively stable characteristics
individual differences in cognitive abilities armbmpetenciesaare more worthy obur
attention and efforts. Those whiahight play a role in perception of risk and probability,
are critical thinking and its components, numeraaygraph methodologicahndoverall
science literacy. Especially cognitive reflection, actively epended thinking or
intellectual autonomy (as opposed to conformity) could attenuatesirable attitude

polarizationor undue reliance on culturally conditioned credibility of a speaker.

Our findings may not be generalized to other topics. Further researelquired to
verify the identified patterns, using different socially relevant domains. Suitable candidates
are those that are publicized and, therefore, induce intense enmiosank asnvasion of
refugees referendum for the protection of family okistence of a single state health
insurance companydow people perceiveespective dangers and their counterpanitght

be manifested in theactionsi engagement in political activities or humanitarian aid

Hence, followup applied researchight compae selfreported attitudes, beligand
fears with reatlife behaviors.Another practicallyoriented studies might test effectivity
of interventions aimed at neutralizing insufficient or exaggerated risk concerns and impact
of cultural cognition mechanism&ast but not least, it is necessary to examine verbal,
numerical and graphical representations of risk and uncertainty in order to improve

understanding of laymen and professionals, and help them make optimal decisions.
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Conclusion

fiUnderstanding and prewting risk often has a low
priority in the competitive worlds of intellectual
property, research funding and technology

devel opmemMaynard et al ., 20/

Day by day we encounter more information than we are able to process and use. Media,
internet, books, relatives, friends and other resources provide us with fresh news, ideas,
knowledge. Weinevitably need tdilter them not to become overwhelmedoreover,
human reasoning is full of risk estimates, often within domains complex enowdjkito

disagreement even amoegperts And here the cultural cognition comes on the scene.

Thus,we see the world through the lens of values, ideologies and worldviews. And
these very attributasnderlieour judgments on how serious are certain benefdslareats,
how convincing is the evidence and the arguments, and how credible and relevant is a
particular source. Whether cultural cognition is a product of bounded rationality or not, it
may reinforce specific heuristic mechanisms to an undesirabletexteln thus, lead us

astray evern situations with high stakésfor us and for others.

For this reason, two lines of efforts are crucial. First, looking beyond the traditional
Aowe sci plinedo approach to find wimngOnyri ve
dynamic collaborative research network can reaetieipth understanding of the complex
model of cognitive processes, and facilitate eviddmased policies. And, at the same time,
searching for and applying methods of reinforcing the ability edppei particularly
studentg to reflect critically on knowledge and its creation. Only then they could be able
to suppress inadequate effects and distinguish reliable resources, especially in the era of
information overloadOf course, it is difficult & resist skeptical canderation on whose

interests are these endeavoosnpatible with.
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