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Abstract

Many topics that scientists investigatpeakto people’s ideologicalorldviews.We reporthree
studies—including an analysis of largeale survey data in whichwe systematically
investigatethe ideological antecederd§ generafaith in scienceand willingness to support
science, as well as of sciergleepticism otlimate changevaccination andGM. The main
predictorsarereligiosity andpolitical orientation moralty, and sciencenderstandingOverall
science understanding associated withhaccine and GM food acceptance, but not climate
change acceptancknportantly, different ideological predictoase related to the acceptance of
different scientific findingsPolitical conservatisnibest predtts climate changskepticism
Religiosity, alongside moral purity concer®st predict vaccinationskepticism GM food
skepticismis notfueledby religious or political ideologyFinally, religiousconservatives
consisterly display aow faith in science andn unwillingness tosupportscience Thus,science
acceptance and rejectitiavedifferent ideologicaloots, depending aine topic of investigation.
(150 words)



Exploring the ideological antecedents of science acceptance and rgjection
Throughout history, the relationship between science and religidrelkeastense and
contentious. At variousrhesin history, for example when Galileo Galilei introduced his
heliocentric model, or when Darwin introduced the theory of evolution by naturalieeject
science and religion seemed to be on a collision course. However, there have also bsen voic
in religion as well as in scieneethat claimcompatibilism (e.g., Gould, 1997; Sager, 2008).
modern timessciencecontinues to spark controversy among the general pédia.testament
to this,publicattitudes toward science seem to oagainhave become more polarized.
Althoughrecent largescale surveys conducted in North America and the UK suggest that
scientists rank among the most respected professions—alongside dugateesfirefighters,
andmilitary officers Angus Reid, 2012; Harris Poll, 2014)—others point to an increased public
distrust in sciencand a growing anscience movement, particularly among conservai(ees,
Gauchat, 2012; Nature editorial, 20Pfttinsky, 201%. However research examining this
alleged link between political conservatiamd the rejection of science has produced mixed
findings.

Of all the potentiallycontentiougopics that scientists investigate, researchers interested
in scienceskepticism have taken the most interest in the environmental and biomediceéscie
in particularthe topics of climate change, childhood vaccination,gergtticmodificaion (GM).

For examplepolitical conservatism and endorsement of fresket ideology reliably predict
anthrop@enic climate change skepticigrewandowkyet al.,2013a; 2013b; 2015). Indeed, this
link betweerpolitical ideology and climate change skepticism was recentifirmedin a meta
analysis(Hornsey, Harris, Bain, and Fielding, 2016). In contrast, conservatives (vald)be
werefound not to be more prone amtivaccine attitude’snor to GM foodskepticism(a similar
observation was made by Scott, Inbar, & Rozin, 2016; see also Kahan, 2015).

But what about religion? Given the tense history of the science-religioronslaifp, 1 is
striking that relatively little empirical work has invested how modern rejectignience might
be fueled by religiosityMcPhetres &Nguyen, 2017; Rutjens, Heine, Sutton, & van Harreveld,
in press) Indeedmeasures of religious belief and religious identity-aas far as we are

aware—curiously absent (or, at bestligiosity isbriefly mentioned as a demographic control

In the Lewandowsky et al. (2013b) paper, political conservatism excea weak opposite effect on acceptance of
vaccinations.



variable) in the bulk of the recent work on science skepticism. One notable excepiimk i
showing that religiosity is negatively related to gogt for nanotechnology funding (Brossard et
al., 2008) A compellingtheoretical reasofor why it is important to take religion into account is
that science and religion both function as ultimate explanatory framevaorkslief systems)
that aim to preide answers to the big questions in life, and that the explanations provided by
each framework can be at odds with each other (e.g., in the case of evolution by natural
selection; Blancke et al., 201Phagard & Findlay, 2010). Indeed, not only can science provide
support for explanations that are incompatible with religious doctrine (Blaneke 2012
Farias, 2013; McCauley, 2011; Preston & Epley, 2009), scientific understanding alselyouti
runs counter to various intuitions about how the world works. These intuitions result from
evolved cognitive biases such as teleology and essentialism, and reratdy aetrenterintuitive
scientific theories even more difficult to understand and accept (cf. McC20i&Y).
Additionally, scientific and technological progress sometimes runs courdeepty held
religiousbeliefs andralues, for example in the case of stem cell rese@¥h,and genome
editing Rutjens, van Harreveld, van der Pligt, van EIk, & Pyszczynski, ; XHdbalso Heine,
Dar-Nimrod, Cheung, & Proulx, 2017).

Religiosity and political ideologyeliably intercorrelatepolitical conservatives are on
average more religious than liber@Braham, Haidt, & Nosek, 2009; Layman, 200glka et
al., 2012).This means thatome of thgrevious workon science skepticisabove may have
confounded conservatism with religiosisgthat some but perhaps not sdience skepticism
might be fueledy religiosityrather than political ideology. Additionally, boplolitical
conservatives and religious believers place relatively strong emphédsalbional—or
binding—moral valuessuch as respect for authority, loyalty towards the ingroup, and the
importance of maintaining the natural order of thif@@sahamet al, 2009; McKay &
Whitehouse, 2014; Piazza & Sousa, 2014; Rutjenal, 2016). This brings us to another
potentialcatalyst of science skepticisidorality, in particulatTmoralconcerns about naturalness
and purity.

Indeed, on®therreason whynodernscienceelicits such ambivalergvaluationss that
manyfields of research involv®pics thatspeakio people’sdeeply heldnoral views about
society and the worldMoralized attitudegor moral convictions) have been shown to be

different fromnonmoral attitudes (Skitka, Bauman, & Sargis, 2005). More specifically, they



refer to an absolute belief that something is right or wrong, and are tieemetanegotiable, even
in the light of new information or evidence. In other words, when members of the public read
about research onfer example—evolution, nanotechnolog%M, vaccination, equality and
fairness, drugs and healttr,violence in video gamed,is not surprising thaheir evaluations of
the scientific evidence will at least partially be shaped by their preexistindizedrattitudes

and ideologies (Blancke et al., 20012; Brossard et al., 2008; Diethelm & McKee [2fiiflas

& Sutton, 2015; Hornsey et al., in press; Lewandowsky, Gignac, & Oberauer, 201352601 5;
et al., 2016). The degree to which people take moral offense to science findings pinedict
unwillingness to accept these findings (Colombo, Bucher, & Inbar, 2015), and dsgesi-
concerns abouhoral purity are a recurring theme (e.g., in the case of GM resistance; Scott et al.
2016). As a consequence, moral convictionght interfere with factuanterpretationf the
scientific evidencehat is presentedeading to increased skepticism aegection

Finally, not only are someef perhaps manry-scientific and technological advances
hard to reconcile with religious beliefs and values, ideology, and moralityndug of these
advancesre generallyoo complexto properly understand. Another reason for general science
skepticism might therefore simply be a lack of knowledge among the publicd|ndaey
people respect and distrust science and scientists at the same ginteske & Dupree, 2014,
Rutjens & Heine, 2016). One observation that speaks to this ambivadhegthe beliefs and
attitudesabout (the safety of) science and technology held by the general public diffehtreen
held by scientistsAs a striking examplef this discrepancya recent Pew survey reporticht
88% of the surveyed scientists (versus 37% of the pub&a)edthe consumption of GM foods
assafe (Pew Research Center, 2015; seeBltmucke, \an Breusegem, De Jaeger, Braeckman,
& Van Montagu, 201p This differene in safetyperceptionss arguably caused by differences
in knowledge; sientists trust science methan the general public does because they rely on
different, more accurate, knowledge about-this case-GM.

Taking all of the above into account, we can identify four predictors of science
acceptance and rejectidreligiosity, political ideology, morality, ankhowledge about science
(i.e., literacy). However, most of thesariables intercorrelate and are therefore potentially
confounded. When not measuring@hstructs simultaneously, it will be hardpmperly assess
what the predictive value of each of these is. As an examplee line ofresearch finds that

political conservatism predicts science skepticism but no proper measaligiosity is



included, we cannot be sure what the actual ideological predictor (e.g., relagatisy) or
combination of predictors (e.g., politically cengative but not liberalselfidentified religious
believes)is. Likewise,whenanother line of researdimds thatconcerns about moral purityad
to science rejectiothis might well reflectunderlyingeffects ofpolitical conservatism, or
perhaps religious orthodoxin a similar veinacertain level of particulaknowledge about
science and technology might be confounded with low religious belief or even wiibgboli
liberalism.Also, one specific ideological motivator of science skepticism pgaunique to one
particular topic, as seems to be the case with political conseryatisaom reliably predicts
climate change skepticism but not Gdbd skepticism.

In short, asystematignvestigatiorof the relativerole of religious belieind political
ideology—alongsidamorality and scientific literacy-in predicting belief in science and science
skepticismis lacking, and the primary goal of the current research was to addregsaee
set outto scrutinizereligious belief and identity, political ideology, and moral concams
predictors ofscience acceptance and rejectiacross different topics and using various measures
(andincluding ascientific literacytestin the pilot study and Study 3)irSe thesgredictorsare
correlated and therefore potentially confounded, our goal inutlnert research wde gauge
theirrelative predictive valuéor general belief in sciencaiillingness to support science, and
science skepticisnm the fields of environmentakience (climate change) and biomedical
science (childhood vaccination and GM foodgi#entlyamongsciencés most controversial
topics.

Overview of current research
We reporthe results oftreeonline studies, conducted on Amazon's Mechanicak® (MTurk;
total N = 445, and an analysis using existing data from the International Survey Pragifim
(ISSPResearclGroup, 2012N = 1430),thataimedto shed more light othe relative weight of
theideologicalantecedentsf belief in science and scienskepticismAn a-priori power
analysis for hierarchical multiple regression in which we set an averagesiffecf f= .15,
power = .80, alpha = .05 (number of predictors set to 12) yielded a recommended sangple size
103. We deliberately oversampled in Studies 1 and 3. Table 1 provides an overview of the key

variablesand Figure 1 provides an overview of the key figdin

2 participants in the pilot study were paid 0.40 dollars for participatioticipants in Study 1 and 3 where paid
0.50 dollars for participation.



In a pilot studywe includedoftenemployedmeasurs ofscience rejectiofi.e., climate
changeand childhood vaccination skeptici§mewandowsky et al., 2013a, 2023k scientific
literacytest(Hayes & Tarig, 2000; Kahan et al., 2012), amehsures of political orientation and
religious belief. In Study,lwe replaced the scientific literacy t@sth a measure dfaithin
science (Farias et al., 2013), addadre finegrained measures of politicatientation and
religious belief (i.e., religious orthodoxy), and includetheasure gauging mo@ncerngthe
Moral Foundations Questionnait®raham, Haidt, & Nosek, 2009). Moreover, teviseda
behavioral measure of science support. Heagjgipantswere presentedith a resource
allocation task in which they could rearrange a ‘discretionary spending pieh wcluded
science(alongside military, transportation, and a number of other domainis) measure
allowed participants to prioritizecience by allocatinfipderalfunding to it.Study2 aimed to
conceptually replicate the results of Study 1 among a more ggrograllation sampléy
performing secondary analysesretevant variables from tH8SP2010 —Environment Il
dataset (ISSP Research Group, 20I2)is preexisting dataset did not include a measure of
vaccine skepticism, but did include a measure of GM food skepti€ikrdy 3replicated and
extended Studs 1 and, by including both ascientific literacy tesandafaith inscience
measurgandmore elaborate measures of climate chaolgéjhood vaccination, and GM food
skepticism (Lewandowsky, 2013t all studies, we provideerc-order correlations and the
results of hierarchical regressianalyses oacience skepticism, faith in scien@&udies 13),
andscience support (Studies 1 and 3).

Pilot Study
Method

Participants 105 MTurk workers, 482vomen Mage=30.19,SD = 8.73)were first asked
to respond to fouscience rejectioitems(Lewandowsky, Oberaueg, Gignag 2013a
Lewandowsky, Gignac, & Oberauer, 2013b)o items reflectednedical facts‘The HIV virus
causes AIDS’ antbmoking @uses lung cancer’. The other two itenesemore contentious:
‘Human CO2emissions cause climate changed ‘Vaccinations cause autismll items were
scoral on 7-point scales ranging fromsitrongly disagregto 7 Gtrongly agreg The first three

items were reversgcored Participantshencompleted &cientific literacytest(9 truefalse

* Studies 1 an@ also included two items measuring agreement with publically accegteidahfacts (HIVAIDS
and smokingung cancer). We added those to the climate change and vaccination items to estertain that
ideology did not simply make people more skeptical about facts in general



items,a maximum score of: @& = .59*% Hayes &Tarick, 2000; Kahan et al., 201€eeAppendix
A)°. After completing an attentiocheck (Oppenheimer et al., 2012), participants indictieid
gende, age, nationality, occupation, religious identity (“Do you consider yourself & be
religious person?))religious affiliation(i.e., denomination), belief in God (1@@int slider scale
ranging fromnot at allto very much, and politicalconservatisn{100joint slider scaleanging
from very liberalto very conservative
Results and discussion

We used hierarchical regression analysis to assess which variables besspienutiet
rejection. Controlling for age, gender, and profession, we entered political \ctisarin
Model 1, religiosity in Model 2, and scientific literacy in ModeF8r anoverview of the means
(SD), correlations, and regression tables, please see Appente Besultyielded anumber of
initial insights Although all four science rejection item&re statistically related &cientific
literacy, the differedin important ways in terms ¢fow well theywere predictedby religious
and political ideology. Thpublically acceptednedical facts thatllV cause®IDS and smoking
causes lung cancererenotideologicallyfueled Rejection of anthropogenic climate change was
bestpredicted by political conservatis@andscientific literacy, but not by religion (Model 3
explained 20% of the variandg(6, 97) = 4.67p < .001). In contrasyaccine skepticism was
clearlygrounded irreligious belief Scientific literacy however was the strongest prediafor
vaccine skepticisgnwhich together with religiosity accounted for 46¥%the explained variance
F(6, 97) = 14.08p < .001 Political conseratism was a weaker predict@f vaccine skepticism
This suggests that these two prominfentns of science rejection have different ideological
antecedents.

Study 1

In Study 1,our aim wado build onthe pilot studyresultsand test the ideological

antecedents of science acceptance and rejection with a larger sample and adding several

important variablesHrst, we includeda measure dhith in science (Farias et al., 2013), which

* Removing one item (‘It's the father’s gene that decidkether the baby is a boy or a girl’) increased reliability to
a = .64. We report analyses using all items in the scale; using the scale without the aforementioned item did not

change the pattern of results.

> Participantsalso completed two stereotypeabscientists’ measures: Amtuitive moral stereotype measuie.,
conjunction fallacy measurandan explicit measure designed to tap into moral stereotypes of sciéntsisA
scientist prefers knowledgeguisition over preventing harmg;= .62; Rutjens & Heine, 2016).

® Note that inStudies 1 and Folitical conservatism did not predict vaccine skepticism.



rather than focusing on skepticism abgpecificsciencdindings taps into a more general belief
in science andcceptance dhe scientific method. Givethatscience and religion are perceived
by many as competingitimate explanationg.g., Blancke et al., 2012; Farias, 2013; Preston &
Epley, 2008) we expected thaeneralaith in sciencavould be best predicted brgligious

rather tharpolitical ideology.Furthermorewe expected toeplicate the findings of the pilot
study: Political conservatism best predicts climate change skepticism and itgliggss predicts
vaccine skepticism (note thsdientific literacy vasnot measured in Study)1

Secondwe includedhe Moral Foundations Questionnaif@raham Haidt, & Nosek,

2009; Haidt & Graham, 2007; see also Rozin, Lowery, Imada, & Haidt, 1999; Scot2ex1#l)

in order to assess ifand to what extertconcernsabout what is morally right and wrong
underliesthe rejection of scienc€onservatives as well as highly religious individuals tend to
emphasize traditional moral values (i.e., binding moral foundations), espeotaéythat pertain

to purity (Graham et al., 2009; Piazza & Sousa, 2014). Moreofeesciiences and their

application, such as vaccination and GM, have been shown to flout purity concerns (e.g., Scott et
al., 2016) and that scientists have been shown to be associated in peoplelwithimdmoral

conduct especiallypertaining tampurity (Rutjens & Heine, 2016; see also Fiske & Dupree,

2014). It remains to be seen howewdrethermoral concerns about puritan helppredict

science rejection when competing éxplainedvariance with politicalnd religious ideology.

Third, we includeda meaare of religious orthodoxy in order to tayo religious
conservatisnfnext tothereligious identityand belief in Goaneasurs). Arguably, the
incompatibility of science and religion should be particularly strong for tiggaes orthodox
because orthodoxy implies viewing religion as the main source of truth (Clobaro&I&u,

2014; Dawkins, 2006; Evans, 2011; Jensen, 1998; Jensen, 2009; Rutjens, van Harreveld, van
Elk, van der Pligt, & Pyszczynski, 2016)s Auchwe expectreligious orthodoxy irparticularto
be astrongpredictor ofgeneral faith in science.

As a final addition, wéncludeda behavioral measure of the willingness to support and
prioritize science. We devised a resource allocation task for this purpose, inpahiicipants
could indicate their preferencattvregard to the distributionf éederalspending budget, based
on a ‘discretionary spending pi&cience was one of the twelve spewdareador participants

to take into consideration.

" We included the scientific literacy test again in Study 3.
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Method

Participants. A total of 203 MTurk workergarticipatedn exchange for a monetary
reward.Seventeemarticipants did not complete more than half of the study, and another 13
failed anattention check. They were excluded from analyBks.remaining 173 participants (70
womern) had a mean age of 37.43d= 11.76).

Procedure and materials. The study consisted of the following measys=e also
Appendix A), and unless reported otherwise, all items were scoreghoimt/scales ranging
from 1 (strongly disagrepto 7 Gtrongly agreg

Moral Foundations Questionnaire. Participants completed the moral judgments section
of the Moral Foundations Questionnaire (MFQ30-2; Graham, Haidt, & Nosek, A009).
guestionnaire consists of it&msof which 15 cover the 5 moral foundations of care/harm,
fairness/cheatindoyalty/betrayal authority/subversion, and purity/degradation, andwae a
control item.All items were scored on-point scales ranging from $tfongly disagregto 5
(strongly agree)

Rejection of science findings. We asked participants tespond to the same four items
regarding HIV, smoking, climate change, and vaccinataswge used in the pilot study.

Faith in Science. Participantcompleteda 5item Faithin Science scale (Farias et al.,
2013; Hayes et al., 2000)n example item i§Science is the most efficient means of attaining
truth” (o = .92).

Religion, political ideology, demographic variables. Participants were asked to indicate
their gender, age, nationality, religious identrligious affiliation, belief in @d, andpolitical
orientation. h addition to the political conservatism slidtem (see pilot studyyve added two
similar itemsaskng for participants’political autlook regarding social issues and economic
issuesseparatelysee Talhelm et al., 26). Next, participants completed the orthodoxy subscale
of thePostcritical Belief 8ale (Fontaine et al., 2003), in which embeddedn attentioncheck
(Oppenheimer et al., 20LExample itens are“You can only live aneaningful life if you
believe”and “I thinkthat Bible stories should be taken literally, as they are wrifer .93).

Science support. Finally, apie chartwas presented to participatigeeAppendix D), with
the accompanying instructisr'Below, you can view the 'Discretionary Spending Pie' for the
US in 2015. In the next and final part of the study, it is your job to rearrange the percentages to

your own liking for the year 2016 followed by “Below, we present these 12 spending areas in
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order of spending budget. It is up to you to indicate changes to the spending pie, by rearranging
the order of areas. Which spending areas should be prioritized in 2016? You can drag and drop
the different items to rearrange the order. (If you are fine with the current omeiGan leave it
exactly like ts.)". Participants couldearrange the 12 spending artmaseflect their preferred

order of prioritizationWe looked at wherparticipantplaced science, which translated to a
scoreon an interval scale rangifiggm 1 (ighest funding allocatigrto 12 (owest funding

allocation).

Results

Correlations. Table2 provides an overview dbcal zereordercorrelations.

Predictors of sciencerejection and faith in science. We used hierarchical regression
analyses in order to assess which variables best pfaitian science, science skepticisamd
science suppartWeincludedgeneral demographic variablasdadded tie moral foundations in
Model 1,political conservatisnin Model 2, religious identity and orthodoxy in Model 3, and
faith in science irModel 4(except in the regression analysis aftfan sciencg The final model
of each set of analysedepicting the key predictons, presented ifable3 (for thecomplete
regressioriables seeAppendix G Tables C14).

Faith in Science. We started with assessing whether faith in science is predicted by the
demographic variables we included in the studye And gendealonealready explained 10% of
the variancep < .001. Men reported more faith in science than women, vatschslightly
decreased with age (sAppendix G Table CG1). This gender effect disappeared when
controlling for the idelogical \ariables entered nexXxt Model 2, adding the moral foundations
increased explained variance to 239%,.001. The only moral foundations predictor was moral
purity concernswhich negatively predicted faith in scien@sta =-.41. In Model 3we added
political conservatism, which inaged the variance explained t6%2, p < .001. Adding religion
(religiousidentity and orthodoxy) in Model Bhowever strongly increased explained variance to
42%,F(10, 171) = 13.55 < .001. Religious orthodoxyasthe strongeshegative predictor of
faith in science, Beta =43,p < .001, 95% CI [-0.62, -0.25].

8 To limit the number of predictors in the hierarchical regression, werepbrt general political conservatism in
the results below, and not the additional social and economic conservaasures as thede not explain unique
variance over and beyond political conservatism. For the same reasda,net report belief in Gbin the
regressioranalyses belownote thabrthodoxy correlated more strongly with the variables of interesteter, we
were nainly interested in teasing apart religious identity and religious orthodoxone of the regression analyses
did beliefin God contribute to the variance over and beyond religious orthodoxy andusligentity.
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HI1V and smoking. Skepticism about the link between HIV and AIDS and between
smoking and lung cancer was not associated with any of the variables incluidedtundy,
except conservatism about social issies.19 and .17, respectivelgs < .05. Dismissing the
smokingtung cancetink also weakly correlated withaith in sciencer =-.17,p = .027.

Climate change. Model 2 (moral foundationsvasnot significantalthough concerns
about harm/care and purity were significant predicteesAppendix C,TableC-2). Adding
political conservatism in Model Bowever increased explained variance@®&o01 with
conservatism being a significant predictochimate change rejectidiBeta = .24p < .01,95%
C1[0.03, 0.01]) and rendering moral concerns no longer significant. Adeliiggpsity did not
further contribute to the explained variance. However, faith in science accounaed for
additional 6% of the variance; Modeb®st predicted rejection of anthropogenic climate change,
F(11, 171) = 3.95p < .001. Importantly, while faith in science contributed unique explained
variance adding itto the analysedid not meaningfullyeduce the effect of political
conservatisnfseeAppendix C,TableC-2).

Vaccinations. As inthe pilot studyvaccine skepticisragain yielded a different pattern
of resultsthanwas the castor climate changskepticismHere,purity concerns accoued for
11% of the variance, Beta = .ZFolitical @mnservatism did not contribute, but religious identity
and orthodoxy did, accounting for an additional 2.4% of the variance in MoEaith.in
science accounted for another 2.1% of the variance in Mo&¢€15, 171) = 3.86p <.001.In
this model, eligious identity was the stronggsedictor of vaccine skepticism (next to purity
concerns and faith in sciencénportantly, the effect of religious orthodoxy was no longer
significant when faith in scienagas addedsee Appendix C, Table C-3). This suggests that
while seltidentifiedreligious people in general have a problem with vaccines that cannot be
attributed to droaderack of faith in scienceagligiousconservative particulararepossibly
skeptical about vaccindgecause o& broader distrust in science. A bootstrappingyaisl
(model 4 of Process magrereacher & Hayes, 2004f 5,000 samplesmdeedconfirmed
mediationof orthodoxyby faith in scierwe, with an indirect effect ol3 (SE= .06) with a 95%

Cl of [.26 to .02] see Figure.

° Notethat in the pilot gidy the only variable that predicted the medical facts was scientific litendtgh we did
not include in the current study.
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Science support. The mean ranking of scienoa theresourcellocation taskvas around

the midpointof the measurévhich ranged froni to 12) 6.83 SD=2.87). Also,science
funding allocatiorcorrelated with moral purity concerns, faith in science, political consaryatis
andreligion. When entering only demographic variableshe hierarchical regression analysis
genderwas a significant predictor of allocaticexplained 13.7% of the variance. Adding the
moral foundations in Model 2 increased explained variance to 20.5%, with purity conagags be
the only moral foundation that predicted allocation, Beta =p25,01, 95% CI [0.19, 1.18].
Adding political conseratism did not increase explained variarimat, adding religious
orthodoxy in Model 4 didFaithin Science (Modéeb) did not further increase explained
variance. Thus, the model that explained mbsh® variance (22%) was Model B(10, 171) =
13.55,p < .001 (see Table 3 and Appendix C, Table C-4). Controlling for all other variables,
gender and religious orthodoxy were the only significant predictasiefce funding
allocatiort®.
Discussion
Studyl replicated and extended the resultshef pilotstudy.First, we againobservedhat HIV-
AIDS and smokingzancer rejectioarenot ideologically fueledThen, we replicate the finding
that climate change skepticissbest predicted by political conservatighithough faith in
science also contritted,it did not meaningfully reduce ttedgfect of political conservatisnthis
suggests that political conservatives’ skepticism about climate change is noaduert®
general distrust in sciencglso consistent witlthe pilot study results/accineskepticismwas
bestpredicted by religiougentity, moral purity concerns and faith in science. Although
religious participants were skeptical about vaccines, we also observetkete#ett ofreligious
orthodoxyspecificallywas reduced when includirigith in science. This suggests that religious
people are skeptical about vacciresd that the more¢dligiously) conservative among them are
skeptical because they maintain a low faitlscience, which is indeed what observed irthe
mediation analys. Finally, whereas political conservatism was a weak predictor of vaccine
skepticism irthe pilot studyijt was unrelated to vaccine skepticism in the current study

Religious conservativeis particularhavea low faith in sciencéseethe beta weights iteft

column of Table B Orthodoxy was found to be the strongesgative prediar of faith in

1% Male participants ranked science higher than female participants and indicatfdith in science. This gender
difference remained when controlling for religious orthodoxy and any aftttes measures.
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science, over and beyond political conservatisniine with this, eligious orthodoxy also was
the strongest predictor oéducedwillingness to support science; the higher participants scored
on the orthodoxy measure, the lower they ranked science on the resource allasktifs tvas
the case with faith in science, the initial contribution of moral purity concerssedaced whn
adding orthodoxy, and political conservatism did not contribute any meaningful vatiance

In sum, Study Ehowedhatpolitical conservatism was the best ideological predictor of
climate change skepticism, while religious identity was the best ideolg@gexdittor of vacaie
skepticismGeneralack offaith in science—which in turn resulted in vaccine skepticism—and
the (un)willingness to support science were best predicted by religmuservatism.

Study 2

Having establishethat different forms of science acceptance and rejebtwe different
antecedentsve next sought to test whether this pattern of regdteeralize beyond the MTurk
population. To do so, wesad data frorthe2010 waveof the ISSREnvironment Ill)conducted
in the US (ISSP Research Group, 2012) in order to conceptapligate the results obtained
thus farby using a representativgample of the US populatiow/e identified measures of
climate change skepticism, faith in science, as well as political conservatiseligrosity.
Additionally, the datasetontaineda GM food skepticism measufghere were no items on
vaccine skepticism, morality, and scientifteracy.
Method

We downloaded the dataset of #&5500: International Social Survey Programme:
Environment Il - ISSP 201&t
https://dbk.gesis.org/dbksearch/sdesc2.asp?ll=10%C2%ACabs=&af=&nfrehis&search2=
&db=e&n0=5500 TheUS data(N = 143Q Mage = 48.08,SDyge = 17.81; 823 womenjyas
collected early 2010 by the National Opinion Research Center (NOB&Deral Social Survey).

There were no data exclusidfsThe following variabls were identified as relevarat the

purpose of the current research:

M Gender also predicted science supptomenrankedscience lower than men, amenhad more faith in science
thanwomen One possible reason for this finding could be that science is impasiiyciated with men more so
than with women (Nosek et al., 2009); this gender stereotype mightieadoassign more priority to science.
However, it is important to note that female participants were more onthodhis sample, and that orthodoxy
actually explained this difference.

12 Note that we treated “can’t choose” answers as missing data in the analyisesaagbunts for the differences in
the degrees of freedom reporiadhe results section


https://dbk.gesis.org/dbksearch/sdesc2.asp?ll=10%C2%ACabs=&af=&nf=&search=&search2=&db=e&no=5500
https://dbk.gesis.org/dbksearch/sdesc2.asp?ll=10%C2%ACabs=&af=&nf=&search=&search2=&db=e&no=5500
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Science skepticism. Two itemswere identified as proxies of climate change and GM food
skepticism, respectivelyln general, do you think thatrése inthe world's temperature caused
by climate changes...” and “And do you think that modifying the genes of certain crops is...”.
Both items hadn answer scale ranging fromeix{remely dangerous for the environmeat5
(not dangerous at all for the environmgrand including a “can’t choose” option. Responses to
the GM food item were reverseored as to signal skepticism.

Faith in science. Two items(r = .37)in the dataset were identified as measuring faith in
scienceWe believe too often in science, and not enough in feelings and &ath“Overall,
modern science does more harm than jogdspondents were asked to indicate their agreement
on a scaleangingfrom 1 (agree stronglyto 5 disagree strongly There was also a “can’t
choose” option.

Religion, political ideology, demographic variables. In addition to respondents’ age and
gender, political preference was measured oipaist scale consisting of the following response
options: 1 (far left.); 2 (left/center left); 3 (center/liberal); 4 (right/consemp 5 (far right). 500
respondents identified as left/center left, 561 as center/liberal, and 32Btarigervative. 35
respondents ticked other/no specification. Religious denomination was measuredngntiodi
religion”). As no measure of religious orthodoxy was included, we lookéequency of
religious service attendanas a proxyAttendance frequency was measured with the item “How
often do you attend religious services”, with the following response options: lalseviers a
week or more); 2 (once a week); 3 (2 or 3 timesoath); 4 (once a month); 5 (several times a
year); 6 (once a year); 7 (less frequently then once a year); 8 (ridear).response was 4.67
(SD=2.46).

Results

Zero-order orrelations can be found fable4. As in Study 1, w used hierarchical
regression analyses in order to assess which variables best predictgaitmagndscience
skepticism. We included general demographic varianeledded political ideology iModel 2,
religious denomination (dichotomized to no religionretigion) andreligiousattendancen
Model 3, and faith in science in Mode(éxcept in the regression analysis ofifan sciencg
which is depicted iTable5 (see Appendix C, TaldeC57 for the complete regression analysis).

Climate change. Model 3explainedd.2% of the variancé;(3, 1297 = 44.80,p < .001.

Political conservatisnfalongside ageyas asignificant predictor of climate change skepticism
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Beta =.7,p<.001, 95% CI[0.28, 0.42]. Addingligious denominatigreligious attendance
frequency and faith in science did not lead to meaningful increases in explairzect@ari

GM food. Model 4explained6.6% of the variancés(6, 1162 =14.70,p < .001.Political
conservatism weakly contributed to the explaimadance(with conservatives being slightly
lessskeptical) while religious denomination and religious attendance frequency did not predict
GM food skepticism. Faith in science (alongssdeall effects ofjenderand aggwas a
significant predictorBeta =-.19,p < .001, 95% CI [-0.15, -0.29].

Faith in science. Model 3explained.6% of the variancéds;(5, 1383 =30.23,p < .001 .
As can be seein Table 5, the onlgignificantpredictorsalongside small effesbf genderand
age) were religious denomination (Beta}6,p < .001, 95% CI [-0.50, -0.24]) amdligious
attendance frequencBeta = 19,p < .001, 95% CI [0.05, 0.Q9note that lower scores indicate
higher attendance rates)
Discussion

Although the ISSP dataset did not incliadlemeasuresf interest to the current project,
with the data availablee were able to conceptually replic#te findings of Study among a
large, representativeample of the US genenabpulation. Again, cthate changskepticism
was found to be primarilgolitical, with religiosity playingno meaningful role. Moreovefaith
in sciencavas best predicted by religious orthodoxy, using a measure gauging frequency of
religious attendancé&inally, we also found that GM food skepticism vio&st predicted by faith
in science, and not religious or political ideology (political conservatisnalsadall negative
effect).

Study 3

A final study sought to integratand extendhe first two studies. The design was similar
to that of Study 1, with the following changé&stst, along the faith in@ence measuree also
reintroducedhe scientific literacyestfrom the pilot study This way, we were able thirectly
distinguishlack of sciencditeracy (knowledggfrom lack of science trugtaith) in predicting
scienceskepticismand supportSecond, we replaced the singlem skepticism itemased so far
with more elaboratscalestargetingskepticism otlimate changeyaccines, and GM food.
Method

Participants. A total of 194 MTurk workers participated in exchange for a monetary

reward.21 participantsfailed the instructional attention check, and another six participants did
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not completehe study. These participantgre excluded from analyses. The remairii6@
participants (73vomen) had a mean age of.35% (SD= 10.67).

Procedure and materials. The study consisted of the following measuyadsosee
Appendix A):

Moral Foundations Questionnaire. Participantcompleted the moral judgments section
of the Moral Foundations Questionnaire (MFQ30-2; Graham, Haidt, & Nosek, 2009), identical to
Study1.

Scientific literacy. Participants then continued with same scientific litetasyas used in
the pilot sudy (with a maximum score of &= .59 Kahan et al.2012).

Science skepticism. Next, we preserd participants with thregcience rejection scales
(Lewandowsky et al., 2013b), each consisting of five itenfimdie changeskepticism (e.g/|l
believe that the climate is always changing and what we are currently obsejustgistural
fluctuation”, a = .88);Vaccination skepticism (e.d-The risk of vaccinations to maim and Kill
children outweighs their health benefits’= .88) and GM food skepticis(e.g., ‘I believe that
because there are so many unknowns, it is dangerous to manipulate thegeaetralmaterial
of foods” o = .91).All items were scored on@oint scales ranging froth (strongly disagregto
7 (strongly agreg

Faith in Science. Participantcompleted the item Faith in Science scale (Fariagkt
2013; Hayes et al., 2000) as in Studw®E(91). The order opresentation of the rejection of
science findings and Faith in Sciersoalewascounterbalanced

Religion, political ideology, demographic variables. As in Study 1, pdicipantswere
asked to indicate their gender, age, nationality, religious identity, religi@liation, belief in
God, and politicatonservatismThey alsacompleted the orthodoxy subscale of the Postcritical
Belief Scaleagain(a = .94), in which we embedded an attention check.

Science support. Finally, the sam® resource allocation task as employed in Studpg
presentd. Again, participants were askedrearrangd 2 spendingraas to reflect their preferred
order of prioritization, with science being our target area of interest figinknge from 1 to 12).
Results

Correlations. Table6 provides an overview of correlations.

13 The only difference being that we changed the target year from 2016 to 2017.
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Hierarchical regression analyses. We again used hierarchical regression analyses in
order to assess which variables best pradictvariables of interest. In the current study, we
investigate climate changskepticism vaccination s&pticism, GM food skepticisnscientific
literacy, faithin science, and resource allocation to scietrc@ddition to @mographicsmoral
foundations were included in Model@litical conservatism iiModel 3,religious idetity and
orthodoxy in Model 4andfaith inscienceand scientific literacyn Model 5 (which only applied
to analyses on skepticism and science supp@g);Table/ (and Appendix CTables C&L3).

Scientific literacy. Model 4explained the most variandg(10, 166) = 6.44p < .001,
with religiousorthodoxy(alongside ageds the only significant predictor of literadeta =-.36,

p <.001, 95% CI [-0.56, -0.15Although faith in science correlated with literacy, it diot
contribute uniquexplainedvariance.

Science skepticism. Results showhat political conservatism egainthe strongest
predictor of climate change skepticismodel 3,F(10, 166) = 10.63 < .001.Faith in science
did not explain additionatarianceln contrast to Studies 1-2, religious identity, orthodoxy, and
moral purity explainedadditional variance over and beyond political ideology.

Mirroring the results of Study, vaccination skepticism was best predictednioyal
purity concerns, religious identity, and faith in science, while political ceagem again played
no additionafole (Model 5,F(12, 166) = 3.46p < .00]). Importantly, we againdund thathe
effect of religious conservatism (i.e., orthodoxy) on vaccine skepticism waiatett by low
faith in scienceA bootstrapping analysis of 5,000 samples (Process macro 4; Hayes, 2014)
indeedconfirmed mediation of orthodoxyy faith in science, with amdirect effect of.12 (SE =
.08) with a 95% CI of [.010 .24]; see Figurd. Finally, as n the pilot studyscientific literacy
alsohelpedpredict vaccine skepticism.

GM food skepticism, in turn, was not predicted by religious and political ideology, but
primarily by faith in science (in addition to scientific literaeyndgendey seeAppendix G Table
C-12). Moral purity ®ncerns played a marginal rodpdel 5,F(12, 166) = 4.24p < .001. Thus,
faith in science and the scientific methad well as—to a lesser extent-scientific literacywas
negatively related to GM food skepticism. Women were more skeptical of GM food &émh m

14 The effect of gender on GM food skepticism was significant,@0&. Women also had significantly less faith in
science (which was the strongest predictor of GM food skepticmsm)D27.
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Faith in science. Model 4explainedhe mostvariance F(10, 166) = 16.180 < .001,
with religious orthodoxy again being the strongest predi&@eta =-.32,p < .001, 95% CI [-
0.47, -0.14] In contrast to Study 1, religious identity and political conservatism also contribute
to the explained variance. Sciéiatliteracy did not explain additional variance.

Science support. In predicting the allocation of resources to scieiedel 5explained
the highest proportion afariance (12, 166) = 7.27p < .001. Religious orthodoxy was again a
predictor of scienceupport albeitonly marginally, and weaker &s Study 2 (Beta= .19 =
.095, 95% CI [-0.06, 0,71]In addition, political conservatism (Beta = .2l .001, 95% CI
[0.01, 0.04])and faith in sciencéBeta =-.19,p = .04, 95% CI [-0.69, -0.01jyere significant
predictors in this model, which we did not observe in Studdish, gender was again a
significant predictor, although gender and age alone explained less vananae Study 1
(3.8%). Contrary t&tudyl, we also observed a role for moral concerns; fairness and authority
negatvely predicted science suppose€Appendix C,TableC-13)
Discussion

The goal ofStudy 3wasto replicate and extend Studies 1 &)dising more elaborate
science skepticistmeasuresMoreover,Study3 contained botimeasures dhith in science and
scientific literacy with the goal to directly compare their impact on sciencéickep Results
largely replicated our Study 1 and 2 findings. Again, climate change skeptieisibest
predcted by politichconservatism, which was not due to a general distrust in scidooever,
in contract to Studies 1-2, religious identity and orthodoxy also had some predictive value.
Vaccination skepticism was, again, predictegbsity concerns, religious identity afalv faith
in scienceSimilar toStudy1, we found thatvhile religious participants were weary of vaccines
in general, the orthodox among them seem tpdvcularly wary of vaccines because they
distrustsciencan general Scientific literacy als@layed a rolgas in the pilot studyower
literacywas associated witimore vaccinatioskepticismRegarding GM food skepticiswe
replicated the results obtained in Study @8wifaith in science and low scientific literaey
alongside genderbest predictedsM food skepticismReligious andpolitical conservatism
played no meaningful role in predicting GM food skepticism, although we did find analarg
effect of religious identity.

Religious orthodoxy waagainthe strongest predictor &dith in scienceadding

religiosity to the demographic variables and political ideollaglyto a dramatic increase in
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explained variance (~20%0his mirrors the results of Stig$ £2, and confirms the
aforementioned notion thacientific explanationand religiaus explanationsra perceived by
many—particularly the orthodox-as competing@xplananda (e.g., Blancke et al., 20&adrias,
2013; Jensen, 1998; Jensen, 2009; Preston & Epley, 2008; Rutjens et al., 2016

Compared to the results of Studyalslightly differentmore complexpicture emerged
for the behavioral measure of science support. Ratherdtigrousorthodoxy being the sole
ideologicalpredictor ofreduced science suppdseeStudyl), the current studfound that
political conservatisnand low faith in science aldeelped predict-to a similar extert-
decreased prioritization of science funding. In addition, we found that faimessithority
concerns alswere associated witteduced science support. In other words, the more value was
attached to bolstering authority and fairness, the lower science was ranegt® correlations
show that althreebinding moral foundations correlated positively with reduced science support,
which is line with previous work on evaluations of scientists (Rutjens & Heine, 2016). When
controlling for demographics amblitical and religiousdeologyhowever fairness and authority
concerns remaiassociated witscience suppartt is likely thatrespondents that score high on
these measurese more inclined tprioritize other areas (e.g., social security, military) at the
expense of science.

The fact thatin contrast to the previous studies, both political conservatism and religious
orthodoxy lelped predict climate change skepticism and science support in this studpeould
the result of aemporalfusion of religious and political conservatism. Although a speculative
point, the fact that this Study was ran on the day before the inauguration of Trpnegident
of the United State@vhile data for Studies 1 and 2 were collected early 2016 and 2010,
respectivelymight signal suclafusionof political ideology and religiositywhich has been
argued tancreasan times of political uncertainty (Shepherd, Eibach, & Kay, 2016).

General Discussion
Religion and science have repeatetihshed in the course of modern histdrjas been argued
that attitudes towards science are becoming more polarized3aughat, 2012; Pittinsky, 2015;
Rutjens et al., in press; see also Nature, P8ad it is therefore important to gain more insight
into the ideological predictors of modesaience skepticisnResearch investigating the
antecedents of science skepticisimleedhas made important strides in the last y¢ars.,

Hornsey et al., in presblornsey & Fielding, 2017; Kahan, 2015; Lewandowsky et al., 2015).
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However, oneonstructhat has beegivensurprisinglylimited attention in these endeavors is
religiosity. The current work aimed to address this lacuna by systematically scrutinizing
religiosity alongside political ideologgnd moralitywhile controlling forfaith in science and
science understanding (i.e., literadgy simultaneouslyncluding the aforementioned constructs
andemployingvarious measureand operationalizationsf belief in science and science
skepticism across different topics, our aim was to shed light aeldtere predictive valuef
political conservatism, religiositynd morality.Taken togetheQur resultssuggest that-with

the exception oflimate changand GM food kepticism—religiosity plays apivotal role in
predictingscienceacceptance angjection Vaccine skepticism, general faith in science, and the
willingness tosupport science were across studies best predicted by religiosity, over and bey
political ideology, moral concerns, and scientific literacy.

Besides identifying religious identity ameligious orthodoxysbeingreliably associated
with scienceacceptance and rejectiahese results point to the heterogeneous nature of science
skepticism.Corroborating previous empirical wof&.g., Lavandowsky et al., 2013land a
recent metanalysis(Hornsey et al., 2016¢Jimate changekepticism was consistently found to
be best predicted by political ideology. Moreover, we also found that political gatises’
particular skepticism about climate change could not be attributeshtweageneral distrust in
science. Instead, it is perhaps more likely that our data reflects the argtiometitat
conservatives worry about the economic and political ramificationsro&tdi science
(Lewandowsy et al., 2013; 201@). contrastpolitical conservatism did natffectvaccine
skepticism:Here moral purity concerns and religious identitgre consistent predictors
Additionally, among the religious respondents, religious conservatives were found to be
skeptical aboutaccinesdecausef a general distrugt.e., lack of faith)n scienceFaith in
science may reflect a more existential worldview that is hard to reconcile wWitidoky in
particular (Evans, 2011; Farias et al., 2013; Rutjens et al., 2016). Inkdeedyrentesultsalso
revealedarelativelyconsistent pattern of religious orthodoxy as the main driver of low faith in
science anthe unwillingness to support science. In contrast, another contentious topic in the
biomedical sciencesasnot found to bdéueled bypolitical or religious beliefGM food
skepticismwas best predicted by faith in science and knowledge about science. In other words,
unlike climate change and vaccine skeptici&i food skepticisms not driven by political or

religious beliefs.
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Another way of looking athe antecedents of science acceptanteps# knowledge
constraints (science literacy) against ideological constraints (religiouyscditical
convictions}®. Having the background to understand scienag help predict overall science
acceptancewhile ideology differentiallypredict acceptance of specific scidit findings.Our
data offer insight into this possibility. Indeed, across studies we finddieatific literacy helps
predictboth vaccine and GM food skepticism, however this is not the caskni@te science
skepticism andjeneral science support (see Figurelhgese finding$elp formulate
recommendations to increase public acceptance of scienceo#irBhdings suggest that in
order to boost acceptance of GM food, it would help to improve public understandicigrafe.
Second, thisecommendation may to some extent Holdacceptance of childhood vaccination
as well although based on the predictive power of religiosigyehs nore to boostingaccine
acceptance than mereiyprovingscientific literacy.In contrast,m order to combat climate
science skepticisngnhancinditeracy may not b&ery usefulat all (andcould even backfiresee
Drummond & Fischhoff, in press). Finally, willingness to support science moreatjgradso
seems unlikely to increase as a result of merely enhancing public science uddegstan

Themodest to absent role of political ideology in predictragcine and GMood
skepticism mirrorearlier work (Kahan, 2015; Lewandowsky et al., 2013b; Scott et al., 2016),
and the current research sheds light on which consttetsettesuited topredict acceptance of
these scientific findingHowever it also highlights the problem of the potentially confounded
nature of three overlapping predictdpalitical ideology, religiosity, and morality. As one
example a visual inspection dhe zereordercorrelations suggests a relation between political
corservatism and vaccine skepticisntlie pilot study and Study 1, but the results of Study 1
show that adjusting for moral purity concerns alone is enough to nullify this t¢mmela a
similar vein, any ideological correlate with Gielod skepticismobserved in Study 3 disappedr
once faith in scienceras controlled forAs another example, moral purity concerns correlate
with all variables included in the correlation matrice$Studies 1 and 3, but the relative
predictive value of moral purity is reduced once orthodoxy was controlled@dadtistill these
examples to one focal poirttie zereorder correlationg these datdo little to reveal the nature
of science acceptance and rejection, since masgbles intercorrelatget cruciallysome

predictors disappear when controlling for others. This corroborates our reasohibgtha

> We thank an anonymous reviewer for pointing this out.
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essential to include the full range of ideological, moral, and literacy measutgaugetheir
relative weight wheimvestigatingscience skepticism.

It is important to note that the current work is correlational and we therefore have to be
careful to infer causalityl'hat saidit is unlikely that peopld&ecomemore religious or
conservativaas a resulbf skepticism about science. Our aim was to investigate(redatively
stable) ideological differences in religiosity and political orientation impactience
acceptance and rejection

Another important consideration is that the current studies focused exclusively on
samples oNorth-American participantsStudies 1 and @&ere conductedsing NorthAmerican
participantson MTurk, a pool of online workers that is rtectly representative of any specific
segment of any specific populatidsut is more diverse in terms of demographic background
than—for example—the populatiorof NorthhAmericanundergraduate students (Mason & Suri,
2012). Results of Study 2 however, which used data from a representative sample of the US
population, increases confidence in theagalizabilityof our results to at least the population of
US adults. It remains to be seen whether the current resliitgeneralize to other populations,
for example seculduropearcountriessuch as the Netherlands, FranmeDenmark.

To sum up the current findings, in four studies both political conservatism ands#yigio
independentlyredict science skepticism and rejectiGfimate skepticismvas consistently
predictedby political conservasm, vaccineskepticismwas consistently predictday religicsity,
and GM foodskepticismwasconsistently predicteldy low faith inscienceand knowledge of
scienceGeneral low faith irscience and unwillinggss to support science in turn wpranarily
associated with religiosity, in particular religioc@nservatismThus,different forms ofscience
acceptance and rejectitiave different ideological roots, although the case could be made that
these are generalgrounded inconservatism

Coda
A recent editorial in therestigious science journal Nature (2017) argued for a more nuanced
view on modern anti-science sentiments, givenghi&nce is not a single entity that people are
either for or against. Speaking to this view, the current paper extendatdment that “science
does not speak with a single voice” (p. 184¥cience skepticism, whieklike science itsel-is

a more heterogeneopkenomenon than previously assumed.
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TABLES

Table 1. Overview of key variables

Key predictors Additional measures K ey dependent measures
Political conservatism Demographics Climate change skepticism
Religiosity Scientific literacy Stud/ 3) Vaccine skepticism

Morality (Studies & 3) GM food skepticisn(Studes 23)

Faith in scienc¢Studies 1-3)
Science supporStudies & 3)

Table 2. Correlations between the moral purity foundation, climate change rejectiorléatd b
in vaccinesautism link, faith in science, resource allocation, and political and religioizables.
Study1.

M (SD 1 2 3 4 5 6 7 8 9

1 - MFQ: purity/degradation 3.00 (1.03) -

2 — Climate change skepticism 2.35(1.64) 22 -

3 — Vaccineskepticism 2.10 (1.44) .35 12 -

4 —Faith inscience 4.85 (1.55) -42% - 35%* -.30** -

5 —Political conservatism 38.83(27.57) .27** 27 .13 -.28** -

6 — Conservatism: social issues 33.73 (26.77) .43** 31 21 =37 87 -

7 — Conservatism: economic issues 43.76 (29.21) .16* 24%* .03 -.20** .89** 69* -

8 — Belief in God 45.52 (41.61) .42* .09 21 -.58** 24%* 37 14 -

9 — Religious orthodoxy 2.57 (1.53) 49%* 21% .26** -.61** .35%* AT 18* 12 -

10- Religious identity (1=no; 2=yes) 36% yes 37 A1 .09 -.53** .28** A0* 16* ki 71
11— Science funding allocation 6.83 (2.87) 37+ .13 .26** -.31** .16* .22%* 10 .36** .36**

Note *p <.05; **p < .01. Kiencefundingallocation:Higher scoresndicatealower ranking of
scienceon the resource allocation task.
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Table 3.Final modelf hierarchical regression analyses of faith in science, climate change
skepticismyaccine skepticismgndsciencesupport,Studyl.

Faithin science  Climate Vaccine Science funding
change skepticism allocation
skepticism

Adj. R=.42*  Adj.R=.16**  Adj. R=.16**  Adj. R?=.22*

Purity -17* A1 21* .16
Conservatism -.05 23* .08 .04
Religious identity — -.11 .18 .29%* .09
Religious orthodoxy -.43** .00 14 21*
Faith inscience -.34** -.22*% -.06

Note *p <.05; **p < .01.All analysesadjust for demographic variables and moral foundations
scoresScience funding allocation: Higher scores indiedtmver ranking of science on the
resource allocation task

Table 4. Correlations matrix, Study 2.

M (SD 1 2 3 4 5 6
1 - Climatechange skepticism 2.20 (.90) -
2 — GM skepticism 2.53 (1.08) -.30%* -
3 —Faith in science 3.09 (.92) -.08* -.19**
4 —Political conservatism 4.38 (2.06) 27 -.10%* -.01 -
5 —Religious identity (1=no; 2=yes) 81.4% yes 2% -.01 -.24%* .05 -

6 — Religious orthodoxy 256 (2.33) .08 -.04 -.26%* .05 A8 -
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Table5. Final models of ierarchical regression analyses of faith in science, climate change
skepticism, and GMkepticism Study?2.

Faith in science Climatechange = GM skepticism
skepticism
Adj. RP=.10** Adj. RP=.10** Adj. R=.07*
Political conservatism -.01 .26%* -.08**
Religious denomination -.16** .08* -.06
Religious orthodoxy — -.19** .01 -.00
Faith in science -.06* - 19%**

Note *p <.05; **p < .01.All analysesdjust for age and gender. Religious orthodoxy was
measured with an item gaugirgigious attendance frequency

Table 6. Correlation matrix, Study 3.

M (SD 1 2 3 4 5 6 7 8 9
1 - MFQ: purity/degradation 3.15(1.12) -
2 —Climate change skepticism 2.89 (1.76) .38** -
3 —Vaccineskepticism 2.57 (1.48) .25** A1+ -
4 — GM skepticism 3.85(1.61) .20** 23 58** -
5 —Faith in science 4.58 (1.64) - 40+ - 40+ -.30** -.35%*
6 — Political conservatism 42.15(31.29) .36** A9+ A1 .16* - 41 -
7 —Belief in God 48.48 (43.07) .56** 29%* A7 21 -.66** 34 -
8 — Religious identity (1=no; 2=yes) 42.5% yes 53 .26** 13 12 -.60** .30 .80**
9 — Religious orthodoxy 2.95(1.72) .62** A0** .25%* .15 -.58* 33 A1 1 -
10— Scientific literacy 7.01(1.77) -.37** -.18* -.23** -.20* 22%* -.16* -.39%* -.32%* -.46*
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11 — Riencefunding allocation 6.80 (3.04) 32 .28** .13 27 - A3 37 42% A1

A46*

Note *p <.05; **p < .01. Riencefundingallocation:Higher scoresndicatealower ranking of
scienceon the resource allocation task.

Table 7. Final model of kerarchical regression analysessofentific literacy, faith in science,
climate changskepticismyaccine skepticismGM skepticismand sciencsupport Study3.

Scientific Faith in Climate Vaccine GM Science
literacy science change skepticism skepticism funding
skepticism allocation

Adj. RP=.25* Adj. RP=.48* Adj. RP=.37* Adj. R°=.15** Adj. R*=.19* Adj. R?=.31*

Purity -12 -.02 .24* .33** .16 -.18
Conservatism -.04 - 19** 27 -.06 .06 21*
Religious identity -.01 -.30** 21* .22% 210 .06
Religious orthodoxy -.36** -.32%* 24* 12 =12 190
Faith in gience -11 -.24* -.38** -.19*
Scientific literacy -.01 -.19* -.18* -.06

Note "p < .10; % <.05; **p < .01.All analyss adjust for demographic variables and moral
foundations scores. Scientific literacy did not contributdnéoexplained variance of faith in
science and vice versa, thus for these varidhke$éinal model omitted from thisble. Science
funding allocaton: Higher scores indicatelower ranking of sciencen the resource allocation
task
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Figure 1. Overview of main findings across studies.
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Note Dashed line indicates single observation in Study 3. All other relations are abiserve

studies.
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Faith in
science
-.61** ~22%*
Religious orthodoxy Vaccine skepticism
23%* (.12)

Figure 2. Mediation of religious orthodoxy on vaccine skepticism by faith in science, Study 1.
*p<.05, *p<.01.

Faith in
science
-.58** -.24%*
Religious orthodoxy Vaccine skepticism
25%% (\11)

Figure 3. Mediation of religious orthodoxy on vaccine skepticism by faith in science, Study 3.
*p<.05, *p <.01.
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APPENDIX A: Scales

Scientific literacy items (Studies 1 and 3)

All itemsanswered true or false

The center of the Earth is very hot.

All radioactivity is made by humans.

Lasers work by focusing sound waves.

Electrons are smaller than atoms.

It is the father's gene that decides whether the baby is a boy or a girl.
Antibiotics kill viruses as well as bacteria.

All humanmade chemicals can cause cancer.

Astrology has some scientific truth.

Humans developed from animals.

Science skepticism scales (Study 3)

All items answered on scalesranging from 1 (strongly disagree) to 7 (strongly agree)
Climate:

| believe that the climate is always changargl what we are currently observing is just natural

fluctuation.

| believe that most of the warming over the last 50 years is due to the incrgasenhouse gas

concentrations.

| believe that the burning of fossil fuels over the last 50 years has caused serags tathe

planet’s climate.
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Human CO2 emissions cause climate change.
Humans are too insignificant to have an appreciable impact on global temperature.
GM food:

| believe that genetic modification is an important and viable contributioalpoféed the

world’s rapidly growing population.
| believe genetically engineered foods have already damaged the environment

The consequences of genetic modification have been tested exhaustivel\ain #rel only

foods that have been found safe wélimade available to the public.

| believe that because there are so many unknowns, that it is dangerous to mahpulatieral

genetic material of foods.
Genetic modification of foods is a safe and reliable technology.
Vaccine:

| believe that vaccines are a safe and reliable way to help avert the spread of peeventabl

diseases.

| believe that vaccines have negative side effects that outweigh the beneditsioftion for

children.

Vaccines are thoroughly tested in the laboratory and wouldn't be maitkbée to the public

unless it was known that they are safe.
The risk of vaccinations to maim and kill children outweighs their health benefits.

Vaccinations are one of the most significant contributions to public health.
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APPENDI X B: Pilot study full results description and tables

Predictors of scientific literacy. First, we assessed whether scientific literacy is predicted by the
demographic and ideological variables we included in the study. To do so, we used hibararc
regression analysis (see TaB)eFirst,we entered age, gender, and profession (academia or
other). This model explained 4% of the varianxe,.051. Age and gender were associated with
scientific literacy Not surprisingly, literacy increased with agdso, men scored marginigl

higher on thescientific literacytest than women. In Mode| tve addegbolitical conservatism,
which increased the explained variance&66lAddingreligious belief (religias identity and

belief in God) helped to explain some additional variance, with belief in God beingyeatig
significant predictor of literacy. Thuthestrongespredictor of literacy was political
conservatism; the more conservative, the lower participants scored on théisdiemécy test.
Predictors of sciencerejection. Next, we used hierarchical regression analysis to assess which
of the variables we included in the study best predict science rejection. To douseditbe

same hierarchical regression analysiatasve for each of the four rejection items, but adding
scientific literacy in ahird model and stereotyp¥sabout scientists in modél(adding this
measure did not explain any additional variance and is therefore omitted froen3T &dnl
presentation purposes).

HI1V and smoking. As can be inferred from the correlations displayed in Table 1,
rejection of the HIVAIDS and smokindung cancer link was not associated with any of the
other variables included in the study, except scientific literacy. Indeed, ntime robdels tested
explained a meaningful amount of the variance for these two items, and the onlgasgnif
predictor for both items was scientific literacy.

Climate change. In a hierarchical regression analy@@se Table 3)adding political
conservatism to the demographics in Model 1 (age, gender, professimegsed explained
variance fromalmost zerdo 17%, with conservatism being a significant predictor, Beta .44,
<.001, 95% CI [0.02, 0.04]. Religiosity did not explain additional variance (Model 2). The model
that best predicted anthropogenic climate change skepticism was MedetB also included
scientific literacy. This model explained 20% of the variak¢e, 97) = 4.67p < .001. Adding
the stereotypes measuresifourth model did not further increase explained variance.

18 Note that we only include the explicit stereotypes scale in the regressilyses, because the intuitive measure
did not correlate with any of the variables in the study, see Table 1.
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Vaccinations. Predicting vaccination skepticism (i.e., belief that vaccines can cause
autism) yielded a pattern of results different from that of predicting cliohatege skepticism.
Again, as can be seen in TaBleModel 3 explained the highest portion of variance; 4%,
97) = 14.08p < .001. However, here, religious belief, political conservatism, and scientific
literacy all significatly explained parts of the varianaeith the strongest predictbeing
scientific literacy, which accounted for an additional 24% of the explainéahearin Model 3,
Beta =-.55,p <.001,95% CI [0.58, -0.31].

Tables

Table B-1. Correlationmatrix, Pilot Study

M (SD) 1 2 3 4 5 6 7 8
1—-Rejectionl: HIV 1.71 (1.25) -
2 —Rejection2: Smoking 1.58 (.99) .30%* -

3—Rejection3: Climate change  2.24 (1.57) .38** 39**

4 — Rejection4: Vaccinations 1.87 (1.39) 16 .16 .38 -

5 — Intuitive moral stereotype 22.6%fallacy  -.01 -.13 =11 .00 -

6 — Explicit moral stereotype 63.33(14.38) .07 14 23 .26* .10 -

7 — Political conservatism 34.37(26.37) .08 -.02 A1+ A1+ .08 .26%* -

8 — Religious identity (1=no; 23% yes 13 -.07 15 14 .09 .13 .36 -
2=yes)

9 —Belief in God 33.44(39.92) .10 -.02 A7 .35+ A2 .38* .38 N
10— Scientific literacy 7.18 (1.70) -.32+* -.20* =37 -.64+* -.14 =21 -.32%* -1

Note. *p <.05; *p < .01



TableB-2. Complete terarchical regression analysis of scientific literaeyjot Study

*p <.05; *p<.01

Step/Predictor Step 1

1. Age .18
Gender (M=1; F=2) -.18
Profession 14

2. Religious identity

Belief in God

3. Political conservatism

AdjustedR? .04

Table B3. Complete kerarchical regression analysis of climate change skeptiéigdot Study

*p <.05; *p<.01

39

Step/Predictor

Step3  Step4d  Step s

1. Age

Gender

Profession

2. Religiousdentity

Belief in God

3. Political conservatism

4. Scientific literacy

-.02 .04 .04
.16 A1 A1
.03 -.01 -.02
.00 -.03 -.03
-.02 -.08 -.08

A5%* .36** .34

=27 -26*%
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5. Stereotypes .10
AdjustedR? -.02 -.01 A5% 20%  20%*
Table B4. Completehierarchical regression analysis of vaccine skepticiiot Study
*p <.05; *p<.01
Step/Predictor Step 1 Step2 Step3  Stepd  Step s
1. Age .01 -.04 -.05 .08 .08
Gender .08 .01 .09 -.02 -.02
Profession .10 .09 .09 .02 .02
2. Religious identity .25 .30 .25% .25%
Belief in God S1** A2%* .30** .30**
3. Political conservatism .38** .20* 19*
4. Scientific literacy -5b5** . G4xx
5. Stereotypes .08
AdjustedR? -.01 2% 23 AT AT




APPENDI X C: Complete hierarchical regression tables, Studies 1-3

Study 1

Table C-1. Complete kerarchical regression analysis of faith in science, Study

*p <.05; *p < .01.

Step/Predictor Step 1 Step 2 Step 3 Step 4
1. Age -.20** -13 -.09 -.14*
Gender (M=1; F=2) -.22%* -.22%* -.23** -11

2. Care 14 .09 .07
Fairness .04 -.01 .01
Loyalty -.03 -.00 .04
Authority .09 .16 .08

Purity - 41 -.35%* -1

3. Conservatism -.25% -.05

4. Religiousdentity =11
Religious orthodoxy - 43%*
AdjustedR2 .10** 22%* .26 A2%*

41

Table C-2. Complete kerarchical regression analysis of climate change skepticism, $tudy

*p <.05; *p<.01

Step/Predictor Stepl Step2 Step3  Step 4 Step 5
1. Age 13 .09 .05 .08
Gender -.05 -.00 -.00 -.02




2. Care -.20* -.15 -.16 -.14

Fairness -.04 -.00 .02 .03
Loyalty A1 .08 .07 .08
Authority -.08 -.15 -.15 -.13
Purity 23* .18 .16 11
3. Conservatism 24%* .24* 23*
4. Religious identity 14 .18
Religious orthodoxy 14 .00
5. Faith in Science -.34**
AdjustedR? .00 .07 0% 10% 16%

Table C-3. Complete kerarchical regression analysis of vaccine skepticism, Study
*p <.05; *p<.01

Step/Predictor Stepl Step 2 Step3  Stepd Step s

1. Age .03 -.04 -.04 -.04 -.07
Gender .14 .14 .14 A7 .15

2. Care -.05 -.04 -.06 -.05
Fairness .03 .05 .07 .08
Loyalty .16 .15 A3 14
Authority -.02 -.04 -.05 -.03

Purity 27 .26%* 25%* 21*
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3. Conservatism .08 .09 .08
4. Religious identity .26* 29
Religious orthodoxy 23* 14
5. Faith inScience -.22*

AdjustedR? .01 A1 B 3% 16

Table C-4. Complete kerarchical regression analysis of science spending on the resource
allocation task, Study 1.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age .09 .04 .02 .04 .03
Gender (M=1; F=2) .35%* .30 .30** .28** 27
2. Care .00 .02 .01 .02
Fairness .02 .04 .05 .05
Loyalty .00 -.02 -.04 -.04
Authority .09 .07 .09 .09
Purity .25%* .23* A7 .16
3. Conservatism 10 .04 .04
4. Religious identity .08 .09
Religious orthodoxy .24* 21*

5. Faith in Science -.06
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AdjustedR? 145

21%*

21%* 22%* 22%*

Note Higher scores on the resource allocation tagicatelessscience support.

Study 2

Table C-5. Complete ferarchical regression analysis of faith in scier@tedy 2.

*p <.05; *p<.01

Step/Predictor Step 1 Step 2 Step 3
1. Age .00 .00 .05*
Gender -10** - 11+ -.08**
2. Conservatism -.03 -.01
3. Religious identity -.16**
Religious orthodoxy -.19**
AdjustedR2 .01** .01** .10**

Table C-6. Complete ferarchical regression analysisaiimate changskepticism, Studg.

*p <.05; *p<.01

Step/Predictor Step 1 Step 2 Step3  Step 4
1. Age A4 4% A2+ 13+
Gender -.07* -.03 -.04 -.04
2. Conservatism 27 26** .26**
3. Religious identity .08 .08*

Religious orthodoxy -.02 -.01
4. Faith in Science -.06*
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.02** .09** 10** 10**

AdjustedR?

Table C-7. Complete ferarchical regression analysis@M food skepticism, Studg.

*p <.05; *p<.01
Step/Predictor Step 1 Step 2 Step3  Step 4
1. Age -.08** -.08** -.08** -.07*
Gender .16+ 5% A5 14%*
2. Conservatism -.08* -.08** -.08*
3. Religious identity -.03 -.06
Religious orthodoxy -.03 .00
4. Faith in Science - 19%**
.03** .04** .03** Q7%

AdjustedR?




Study 3
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Table C-8. Complete kerarchical regression analysis of scientific litereisdy 3.

p <.10; p <.05; *p < .01.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age .25%* .26** 27 24%* 24%*
Gender -.21%* -.19* -.19* =147 -.147
2. Care .04 .03 .04 .04
Fairness -.06 -.08 -.10 -.10
Loyalty -.06 -.05 -.04 -.04
Authority -.04 -.03 .01 .01
Purity -.31** -.30** -12 -.12
3. Conservatism -.06 -.04 -.04
4. Religious identity -.01 -.01
Religious orthodoxy -.36** -.36%*
5. Faith inScience -.02
AdjustedR? .07 19 .18** .25%* 24%*

Table C-9. Complete ferarchical regression analysis of faith in science, Study 3.

*p <.05; *p <.01.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age -.21%* -.21* -.19%* -.20%* -.20**
Gender -.15 -12 -12 -.05 -.05

2. Care -.02 -.03 .02 .02
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Fairness 24 A7+ 12 A2
Loyalty -.04 -.02 -.01 -.01
Authority -.07 -.01 .06 .06
Purity -.37** -.30** -.02 -.02
3. Conservatism - 24%* - 19%** - 19**
4. Religious identity -.30** -.30%*
Religious orthodoxy -.32%* -.32%*
5. Scientific literacy -.01
AdjustedR? .07 .25%* .29%* A8** AT

Table C-10. Complete Ferarchical regression analysisadimate change skepticisrBtudy 3.

*p <.05; *p < .01.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age .06 .05 .03 .06 .04
Gender A1 .08 .09 .07 .07
2. Care .08 0 A2 A2
Fairness - 42%* - 34 -.33** -.32%*
Loyalty -.08 -.10 =11 =11
Authority 17 A1 .09 .09
Purity .39% 31 .24* 24*
3. Conservatism 29%* 29%* 27
4. Religious identity 17 21*
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Religious orthodoxy 27 24*
5. Faith in sience -11

Scientific literacy -.01

AdjustedR? .01 .28** .34+ 37 37

Table C-11. Complete Ferarchical regression analysis of vaccine skepticistady 3.
*p <.05; *p < .01.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age A2 A3 A3 16 A5
Gender .06 .04 .04 .02 -.02
2. Care -.03 -.03 -.02 -.01
Fairness -.18* -.18* -.18* -.17
Loyalty -12 =12 -13 -.14
Authority -13 -13 -14 -13
Purity A3 A3 .36%* .33
3. Conservatism -.01 -.01 -.06
4. Religious identity .15 22*
Religious orthodoxy .26* A2
5. Faith inScience -.24*
Scientific literacy -19*

AdjustedR? .01 .09 09 A1 15
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Table C-12. Complete kerarchical regression analysis@M food skepticism, Study 3.
p <.10; ¥ <.05; *p < .01.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age .16* .15 14 .15 A2
Gender 24%* 22%* 227 227 .18*
2. Care .04 .05 .06 .08
Fairness -.03 .00 .00 .03
Loyalty -.09 -.10 -.10 =11
Authority -.01 -.04 -.04 -.01
Purity 22% 90 90 .16
3. Conservatism 13 14 .06
4. Religious identity .10 210
Religious orthodoxy .07 -12
5. Faith in $ience -.38**
Scientific literacy -.18*
AdjustedR? .09** 0% A1 .10%* 9%

Table C-13. Complete kerarchical regression analysis of science spending on the resource
allocation task, Study 3.
p <.10; ¥ <.05; *p < .01.

Step/Predictor Step 1 Step 2 Step 3 Step 4 Step 5
1. Age -.00 -.03 -.05 -.04 -.06
Gender 22%% 21 22%% A7* .15%

2. Care -.00 .01 -.01 -01
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Fairness .05 .13 .16* .18*
Loyalty .08 .06 .05 .04
Authority .30** .23* .20* 21*
Purity .08 .01 -17 -.18
3. Conservatism .28** 25%* 21*
4. Religious identity A1 .06
Religious orthodoxy .26* 190
5. Faith inScience -.19*
Scientific literacy -.06
AdjustedR® .04* .18** 24%* .30 31

Note Higher scores on thresource allocation task indicate less science support.



APPENDI X D: Spending piegraphic used in Studies1 and 3

Discretionary Spending 2015: $1.11 Trillion

Social Security,

Unemployment & )
Labor Transportation )
Science $29.1 billion - 3% $26.3 billion - 2% Food & Agriculture

$29.7 billion - 3%

Energy &
Environment
$39.1 billion - 3%

$13.1 billion - 1%

International Affairs
$40.9 billion - 4%

Housing &
Community
$63.2 billion - 6%

Veterans' Benefits /
$65.3 billion - 6%

Medicare & Health
$66 billion - 6%

Education /
$70 billion - 6%

Government
$72.9 billion - 6%

Military
$598.5 billion - 54%

"P‘“ﬁ.‘ﬂORITPlEs nationalpriorities.org

PROJECT . e 2
Source: OMB, National Priorities Project
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Note.Spending pie chart presented to participants in Stu8yutly 3 used the same measure,

modified to represent the year 2016.



