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Abstract
Psychological essentialisim a folk theory characterized by the belief thatasal internal
essence-ar-force gives rise to the common outward behaviors or attributes of a category's
members/In two studiesannvestigated whether #o 7yearold children evidenced essentialist
reasoning about heart transplants by asking them to predict wirattieag hearts with an
individual'would cause them to take on the donor's attributes. Control conditions astteshchi
to considertheeffectd trading money with an individual. Results indicated that children
reasoned aceording to essentialigmedicting moreransfer of attributes the transplant
condition vs,/the non-bodily money control. Children also endorsed essetréalsser of
attributes even.when they did not believe that a transplant would change the reacptegtsy
membership.(e.g., endorsing the idea that a recipient of a pig's heart would dat,dgli
denying that the recipient woulzecomea pig). This finding runs counter to predictions fram

strong interpretation of the "minimalist" positian alternative to essentialism.

My.Heart Made Me Do It: Children's Essentialist Beliefs About Heart Transplants

The thirdsurgeonfixed the pig's heart firm in the plagéhere his own had been. In the morning he did
not stay with the others at all, but wherever there was a corner he ran to it, and boated @ with his
nose as pigssde=The others wanted to hold him back by the tail of his coat, but that did rie gors;
himself loose, and ran wherever the dirt was thickest.

("The Three*Army Surgeons," The Brothers Grijnm

Psychological essentialismasiolk theory with two primary assumptions. First, certain
categories. are believed to be riclstyuctured natural kinds whose members share many features,
including deep and non-obvious ones. Second, the members of such categories are assumed to
possess anwunderlyimgusal essence that is responsible for their shared features (Gelman, 2003;
Medin & Ortony, 1989). Much work suggests that essentialism is an early-diegdbigsthat
guides how children construct and think abcertaincategoriesChildren often viewthese

categories as sharpbounded, natural, and immutable, as opposed to graded, invented, and fluid
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(Rhodes & Gelman, 2009; Taylor, Rhodes, & Gelman, 2009). Childesdsocapable of

attendng to internaland inborraspects of individuals in determining category membership
(Gelman & Wellman, 1991; Newman & Keil, 2008; Setoh, Baillargeon, & Gelman, 2013), and
they often_privilege category membership owetward perceptual attributes as the basis on
which to extend novel properties and make predictions about future beliewear(& Xu,

2009; Gelman,2003; Gelman & Coley, 1990; Gelman & Markman, 1986, 1987; Gelman &
Wellman, 1991; Graham, Kilbreath, & Welder, 2004; Keil, 1988Ese findings are all
consistent'with'the idea that children attitdy essences to natural kind categories, and expect
such essences to be causally responsible for the catygargl features that emerge.

Howeyer, the majority of past studies of essentialism have focused on how children
expect certainscategories to leaich, nonobvious structure and how they use this expectation to
license inductive inferences, leaving open questions about children's belifefcausal scope
and power of essencelhe current study addresses this issue by asking children about the
consequences of an organ donation. If children believe that essences residetsithah parts,
and that essences have causal powers, then transferring parts from a donor to amegipien
also be believed to cause the recipient to take on some of the donor's charactdisésicort of
predictionuis precisely the premise behind the Grimm tale about tH&@igurgeonquoted at
the beginning.) The current study focuses on this pattern of essentialist thinking,valsether
young children systematically believe that ttensfer of an internal bodily elemeithe hear-
could cause recipients to take on aspects of their donors.

Priorresearch suggests thiatr adults,organ tansplant@reessentializeéh thisfashion
People dislikesthe idea of receiving transplants from morally objectiomabiléduals (Hood,
Gjersoe, Donnelly, Byers, & Itajkura, 2011), a preference that could be attributecpie's
expectations that shdransplants may confer an immoral essence. Even more telliogty, b
transplant patients and members of the general public @ff@icitly endorse the possibility of
taking on attributes of organ donors, including personality traits and prefe(&rspestor,

Kutz, & David, 2004; Sanner, 2001a, 2001A)ecent studglaborated on these findings by
asking adults,,in both the United States and Irdiractly about causal essentialist beliefs
regarding heart, blood, and DNAansplantsrom a wide range of donor types (including

humans and nohuman animals)Meyer, Leslie, Gelman, & Stilwell2013. Consistent with
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Children's essentialist beliefs 4

essentialism, people often reported that an organ donation (but not a non-bodily morer) trans
could confer donors' i to recipientgboth themselves and another individual)

The patterns of thinking observed in the above studies are particularly inteneditgyng i
of thelack_of scientific basisr empirical evidencéor predicting that an organ donation has the
power totransfer a donor's attributds. other words, adults possess a belief that runs counter to
evidenceorteaching. In contrast, many past studies of essentialism tap into intuitions about
natural kindghat, ultimately, are empirically supportedhave some basis in trutior instance,
it is consistent'with empirical observation tirdiorn speciesnembershigypically remains
constantdespite outward changes)dis often a reliable basis for drawing inductive inferences.
In contrasty there is no scientific evidence to support essentialistanguih the context of an
organ transplant. The fact that adults nevertheless eftdorse the causal powers of a
transplanted essence speaks to tlength ofanessentialist bias

The _current studsturn the focus tahildrens beliefs, asking whether childreino, show
evidence of such an empirically supported essentialist bias regarding the causal powars of
internalbodily=part Specifically, we askedhether young childrebelieve thagetting aheart
transplantouldcausepropertiego be transferreffom the donor tahemselves. The heart was
selected for.studpecause iis a plausible locus of an individual's essefaseit isbodily,
inherentand internal), becauseistfamiliar to childrenandbecauserior researctexamining
adults' transplant beliefscluded the heafe.g.,Meyer et al.2013).There isalsopreliminary
evidencehat children ascribe causal propertieghm heartBy early elementargchool age,
children repertithat trading hearts with someone has the power to cause thetrexigiee on
the donor'sraits of kindness (and meanness), as well as emotions including happiness, sadness,
and love (Johnson, 1990; Winer, Cottrell, & Bica, 2009). Thaeghlts from these studies
appearconsistent with essentialisitheyarelimited in thattheyare focusea@xclusively ortraits
and features.that ametaphorically or culturally associated with the heamotions and
kindness (along with other non-emotioa#tributes angbsychologicaprocessesnique to the
individual,such aspecific knowledge and identity). Children may have thus been responding
based on their belief that hearts function to determ@n&in specifiemotions and feelings,
rather than believinghore broadlythatessencedeterminendividuals’ behaviors andrait-like
featuresFurthermore, prior studies were ra@signed to test children's essentialist intuitions, but
rather compared children's beliefs about the causal powers of the heart to predictions regarding a
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brain transplant

The current studsdirectly testecchildren’sessentialisbeliefs regarding wider range
of human and non-human aninidit-like attributes asking children whethéheir personality or
behavior would change to be more like that of the donor after a tran$fiairig the scenario as
a transplant/donation to the children themselvather than an unknown or fictional individual
was designed to maximally appeal to children's intuitive folk beliefs regardegass, and to
make the secenario simple to understdrat.the human trials, @asked not only abottie traits
of kindnessand"meanness, which are traditionally associated with the batatsoabout the
extent to which'a heart transplant would confer the donor's intelligence on fhieredihis
served as anespecially stringent test of essentialism, as it is highly unlikely that children have
ever been‘exposed to idioms or cultural messages implying that the heart is responsible for this
attribute For the norhhuman trials, & presentedcenarios inviwing donations from a pig and a
monkey, in order to test children's intuitions regarding the causal poweasislantgrom
differentspeciesWe also selected these traits and-haman animals because they were
investigatedyna similar context inwdtwork (Meyer et al., 2013) and are familiar even to
young children‘(Heyman & Gelman, 1999, 2000). Finally, we also included children younger
than thosesin prior studies concerntrgnsplantspreviousstudies of essentialism in children
have suggested that it is present in the preschool years (e.g., Gelman, 2003)jowet prev
investigations of children’s beliefs about transplants have focused only on childiemehtary
school age or older.

Oupstulies also included a control condition that described traglthgr money (Studies
1 and 2) orascollar (Study 2) in order to allow for comparisons betweiefstabout the causal
powers of annternal, biologicaklement-the heartand an external, nooiological possession
If children_reported more transfer of traits in the heart vs. the money/raliia; this would
provide evidence in favor of essentialism, as it would suggedhiéhatusal force was construed
as beingnternal and bodilyif this pattern were to be obtainedwibuld also rule out the
possibility thatchildren's predictions of trait transfer after a heart transplarg due tq1) a
simplepositive response bias task demandsr (2) a broader style of magical thinking related
to generalized contagion effects (the idea that direct or indirect physical contact can transmit

aspects of an individual; Johnson & Jacobs, 2001; Nemeroff & Rozin, 198 & these
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alternative integpretationsvould result in children reporting that both heart and miouodhar
exchanges resutiquallyin transfer of attributes

In addition to examining children's beliefs about the causal powers of a tranaplan
second focus of our study was talegss a theoretical criticism of essentialismown as
"minimalism”«(Strevens, 2000Pn its strongest reading (see Megearl, 2013, for discussion
of other readings), the minimalist approach holds that when people seek to explairdout
categorytypicalfeatures, they appeal directly to category membership as the basis for their
explanations;rather than representing essences as intervening causal forces. More specifically,
the minimalist position describes both children and adults as expecting theoopefa "K-
law" (K standing for "kind"), according to which they believe thereadsrethingbout being a
member of'a kindhatleads tahe possession of a categaypical feature. Importantly, that
"something" need not be assence (i.e., a categespecific, internal, innate causal force), but
rather may be left wholly unspecifigitlis just a “brute fact” (Strevens, 2008 154) that a
category and a feature are link&adr instance, rather than attributiagig's properties to the
presence ofapig’s essence, minimalism claims that people instead need only appqabts t
category membership; so long as an individual is a pig, then that individual widydggHike
behavior;sand no causal intervening essence is considered at all

Thesminimalist position reinterprets data traditionally used to support psychological
essentialismarguing that children's and atkilwelldocumented tendency to assume the
existence'of richly structured natural kinds, and to infer properties on the beategdry
membership;‘ean be explained more parsimoniously through K-laws (Strevens, 2000, 2001).
Although minimalism was proposed as a challengestentialisnover fifteen years agd,
continues(to be debateel.d., Houkes & Vermaas, 2013; Leslie, 2013; Sloman & Malt, 2003;
Smith, 2014; Weisberg, 2007), and only one empirical study has been designed to dirgstly pit
predictionsagainst those from psychological essentialigiayeret al.(2013)did thisin their
study of adults”essentialist intuitions regarding transplants. As desabbed, tlatset of
studes askedradult subjects to report on the likelihood tlagiistivould transfeto an individual
whoreceiedan organ from one of a variety of donors. Some of these donors belonged to a
differentspeciesnamely a pig and a chimpanzee. For these non-human dan@dditional
guestion was included that askadjects to report whether recipients' category membership
would change after receiving a donation from these animals. If adults appealed simply t
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category membership as the license to fpradictions about attributéthe reasoning process
proposed by mimalism),one would then predict that attribute change (e.g., acting more pig-
like) would onlybe predicted in cases when the respondent also endorseddegree of
category change. Yegesults indicated that adultsadily providedoredictions of traitransfer,
while simultaneouslylenyingthat recipientstategory membership would change (e.g., they
often reportedhat the recipient of a pig's heart might act moreligig but uniformly denied

that the"recipient wouldbecomea pig). This pattern of responding prostttlear supporin an
adult sampl@gainst the predictions of minimalisand instead supped the predictions of
essentialisnfalsosee Ahn et al., 20Q05trevens, 2001).

Questions remain, however, regarding whether childreraplseal to essences. Because
psychologieal essentialism is claimed to be an edgleloping bias, it is important to again test
minimalist predictions, this time in a developmental samfie current studiesccomplish this
asking whether young children beliematthetransfer of an internal biological partaapable of
exerting effects independenttbie recipient'sategory membership. Specificalfgy thetwo
non-humansdenors in otransplanscenarios (the pig aride monkey), weasked childremot
justwhether getting a heart from these animedsild resultin atransfer of pig or monkey
attributesbut also whether thehild would becomea pig or a monkey (i.e., change category
membership). If childreengage in essentialist reasoning would expect them to report that
thetransfer ofa heart camave causal effectsven /fcategory membership of the recipient does
not change. This would imply that children we simply basing their predictions of category
typical behavier on an individual's category membership, but ratheibetiefin the causal
powers of astransferred essence.

To/summarize, our studies were designed to address several unresolved issues regarding
children’s essentialist intuitions by (1) asking children to consider how heart transplants might
affect a range.of attributes, including ones not traditionally associatedhsiheart, including
thoseassaciated with different nedmuman kinds, and (2) providing a teststriongly minimalist
accounts bysffocusing on the potential causal power of an essence independent of category
membership..Study 1 explored children's beliefs about transplemtsetweersubjects design,
in which children reported their predictions of oba afterithera heart transplant, or the

exchange of a quarter. Study 2 extended findings from Study 1, in a within-subjects design in
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which children provided predictions of change adi¢nera heart transplamr an exchange of
money (this time a dir).
Study 1
Method

Participants

The final sample included 72 children in two age groups (4- arehEslds: /=36,
referred*to"as™younger children"; 6- angé&arolds: /=36, referred to as "older children”). An
equal numberof children in each age groaglB) participated in the heart transplant and the
non-bodily money control conditions (Heart: younger childige=5.00 yrs., SL=0.64 older
children Mge=6+77 yrs.,SD=0.69; Money: younger childre/»ge=5.50 yrs.,SL+0.56 older
children, Mag=6.75 yrs.,S=0.55). Data from wo additional childenwereexcluded due to
experimenter etror.
Materials

Heart transplant vignettes described trading beaith one of six donors (nice child,
mean childpsmart child, namart child, pig, and monkeyAppendix). Each human donor
vignette had asmale and female version, matchéuketparticipant’'s sex. Pictures accompanied
each vignette depicting the donor engaging in behaviors characteristic of the rebat/ &t
human denors) or category (for animal donors) (Table 1). Money Control vignettes e@scrib
trading a quarter with each character and included only the four human denansnals do not
possess money. Picture content and vignette text were otherwise identical to heart transplant
vignettes.

Forbeth the Heart and Money conditions, donors were grouped intdfpairkeart,
pairs were smart + n@mart, nice + mean, pig + monkey; for Money, pairs were smart + not-
smart and.nice + mean). We ordered pairs in all possible combinationsygedabrders for the
Heat condition.and two orders for the Money condition. The number of orders for each
condition was.then doubled by reversing the order of the members within pairs. Heart ys. mone
was a betweesubjects factorAn equal number of children within each condition participated in
the twelve heart transplant orders or the four money control orders.
Procedure

Vignettes were read aloud with accompanying pistufer each character, three sample
behaviors were praded that supported the character's trait or species ide@htldren then
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heard a brief description of either the heart or money exchange and were asked an inittal forced
choice test questioassessing predictions aftributechange: "If you got [Don&s] heart/quarter,
would you end up [acquiring Dorierattributg, or would you stay the same?" (e.g., for the male
"smart" heart donor named Sathe test question wadf you got Sam's heart, would you end

up being smatter, like Sam, or would you stag $ame?") If children responded with "stay the
same," the trial'ended. If children responded with endorsement of change, fiee aircl

increasing size'were shown, and the experimenter asked the child to point to ¢he circl
representingthe amount of ctuge the child predicted, ranging from "just a little bit" (smallest
circle) to "a whale lot" (largest circle). For the animal dontivsattributechange question was
phrased similarly to the attributpiestion for human donors: "If you got the pig's/monkey's

heart, would you end up acting and feeling more like a pig/monkey, or would you stay the
same?" An additional question assessing category changbemsasked: "If you got the
pig's/monkey's heart, would you end up being a pig/monkey, or would you still be a person?" If
a child answered "still be a person," the trial ended. If a child endorsed categogeche/she

was askedyHow much would you be a pig/monkey?" with the gpéstaial Likertscale as
before.We used the same scale foe tcategory membership question as for the property

inferencesquestion, in order to be able to compare responses across the two measures.

Results and Discussion

Predictions of attribute change

Scorestor predictedttributechange could range from 0O ("stay the same") to 5
(indicating thesgreatest degree of change). A summary score was calculaddiotechange
by averaging across human donors (excluding animal donors, as they were not featured in the
money conditiopand were designed to test the predictions of minimalidn2 (age group:
younger vs..older) x 2 (condition: heart vs. moneyjuetencepositive [smartnice] vs.
negative [notsmart mean])mixed betweeswithin ANOVA for attributechange revealed a main
effect for condition/H1,68) = 12.86p< .Ol,np2 = .16 with scores higher for heart transplants
(M= 2.26,5D=1.89 thanmoney transfersif = 0.93,SD= 1.37).There was also aamge group
x condition interactionH1,68) = 6.17p= .02 an = .08 To explore this interaction, we again
examined condition-based differences within each age group. The conditiomei$ect
significant in older childrenf34) = 4.73p< .001, but not in younger childre#34) = 0.72p=
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.48 (Figure 1. (The pairwise comparisons in this follow-up, and all subsequent ones, were
uncorrected.Comparison of heart and money scores betvagengroups indicated it was
specifically younger children's money sco(ét= 1.38,SD= 1.63) that were significantly
higher than older children'd{= 0.47,SD= 0.86),4(34) = 2.09,p= .04, in contrast, scores for
heart were_net different betwegaunger and older childrew € .13).Individual response
patterns were _eonsistent witie mean comparisons indicating that older, but not younger,
children‘differentiated between heartd moneywhereasl4/18 older children in the heart
condition endorsedsttributechange at least once for human donors, ofl$ 6lder children in
the money condition did the santkis difference was significant (Fisher’s exact tgst,.01). In
contrast, approximately equal numbers of younger children in the heart and money conditions
endorsed change (11 heart, and 0 in money); this was non-significant>.10. Thus, there
was clear evidendhat older children endorsed the transfer of traits via heart transplaoigh
younger children did not differentiate between the heart and money conditions.

There was additionally a main effect of valeng,,68) = 14.03p< .001,n,° = .17,
with positivertraits (/= 1.97,SD= 2.04) receiving higher endorsements of change than negative
traits (W ="2.22;{5D= 1.80). This effect was qualified by a valence x age group interaction,
H1,68)= 9.34;1p2 =.12; whereas younger children showed a pronounced preference for
endorsingstransfer of positive trait¥/E& 2.27,SD= 2.16) over negative traitd{= 1.67,SD=
1.89),435)=4.71,p< .001, this difference was not significant in older children (positi=e
1.67,5D="1.90; negativé/= 1.53,SD= 2.08;435) = 0.51,p=.62).No other main effects or
interactions'were observed, gl > .44. The valence effect in younger children suggests that,
regardless ef.condition, they may have besuctant to endorseegative attributes in
themselves

Finally, totest whetheeffects for older children were solely driven by endorsement of
attributechange, for aspects traditionally associated with the heart (meanness and niaeness)
examined scores for the heart and money conditions for the smartiadtirials alone. Here
again, consistent with analyses of the summary score, children were signyifioarg! likely to
endorse change in the heart conditidh=2.39 SD=2.13) than the money conditior{=
0.42,SD= 0.85),£34) = 3.67 p< .01. Individual response patterns were consistent with this

analysis;12/18 children gave at least one predictioratifibutechange in the smart/nstart
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trials for the heart condition, whereas oni§81did so in the money conditiop= .02 by
Fisher’s gact test.

Test of Minimalism

Summarychangescores were calculated by averaging across the animal donors (featured
only in the \Heart condition) for thegtributechange and category change questsaparately; as
before, 'scoresfattributechange could range from 0 (no change) to 5 ("a whole lot" of change),
and scores forcategory change could range from 0 (corresponding to no category change, or
"stay a person") to 5 (corresponding to "a whole lot" of being a non-human anima@ga 2
group: younger,vs. older) x 2 (questiattributevs. category) ANOVA was conducted, with
guestion as‘a withisubjects variableSupporting our prediction that endorsemenattribute
change would be higher than endorsement of category chaegewas a main effect for
question,A1,34) = 31.75p<.001, np2 = .48 with significantly higher scores on the attribute
change questiongd =252, SD= 1.82 than the categorghange questiong/{= 0.69 SD=
1.60).Therewas also a main effect for age grotdf,34) = 7.72p< .01, npz =.19, whereby
older childrenswere overall more likely to endorse change of any type2.21,SD= 1.45) than
younger ehildren/= 1.01,SD= 1.13). Finally, there was no age group x question interaction.
Although.the interaction was not significant, we nevertheless examinedé¢hedaffuestion
within each age group ttetermine whethehis effect held for bitn older and younger children;
differences were indeed significant for both age groups accorditests,os < .01(older
children'sattributechangel = 3.25,SD= 1.59, category chang@ = 1.17,SD= 1.98; younger
children'sattributechangelM = 1.79,SD= 1.78, category chang® = 0.22,SD= 0.94).
Individual response patterns were consistent wighnthin effect observed fauestion(see
Table 3; wherea27/36 children endorseattributechange at least onam the pig or monkey
trials, only,6/36.children endorsed category chamig¢hese same triag least onceFisher's
exactp< .001. Moreover, of the 30 children who uniformly denied category change, 21 (70%)
endorsed attribute changeleast oncelhus, childreroften endorsedttributechange as
resulting from,a heart exchangehile simultaneously denying that the recipient's category

membership would change.
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In summary, - andsevenyearold children showed clear evidence for essentialism,
predicting that heart transplants would transfer donors' attributes. They were also significantly
more likely to make such causal predicidar this scenario than for a non-bodily money
trarsfer, indicating that they were representing essendesdily and internal, and ensuring that
effects were.not simply due to a positive response bias, or to a broader belief in magical
contagion.,Furthermoréhey predicted attribute transfer even faits not traditionally
associated'with'the heart (smart andsrart), suggesting they were not simply basing their
responses off'of a common cultural metaphor.

Aswell, when transplants were described as coming fromhusnan animals, children
of both age greups more often endorsed that they would feel or act like the animal thfz@ythat
would become’a member of that animal category. Moreover, a majority of children wld deni
that they would .change categories still endorsed some degree of attahafertThesepatterns
areinconsistent with a strongly minimalist account, which claims that people appzdkgory
membership as the basis for predicting outward features. Instead, the findings support
essentialismi=children expect transfer of aernimal, bodily essence tause the emergence of
featuresindependent of category chand@ese results amnsistent with past research
indicating-that children expect internal features to determine cat&guoal attribute§Gelman
& Wellmany1991; Newman, Herrmann, Wynn, & Keil, 2008; Newman & Keil, 2008), but go
beyondpast studieby findingthat these internal elements canrgeresented as a transferrable
and causal source aftributes

Younger. children (4and 5yearolds) did not distinguish betwedeart and money
transfersinstead predicting that both exchanges would cause themselves to become more like
their donars. One possible explanation for this finding is that younger chilémemeluctant to
attribute negative pperties (mean, namart) to themselvegnother(non-competing)
possibility,is.suggested by the spontaneous comments from a couple of the yautigipants
who remarked thathey did not know what a quarter was (the specific amount of money
described.inithe money exchange scenario). Thus, sbideen particularly ones in the
younger group.who have less direct contact with momey, have been uncertain about what a
guarter was, leading to confusion about the takls isespecially likely given that children
were never shown pictures of either hearts or quarters, and thus if they did not kn@v what
guarter was, they would have had no basis for making an informed decision.
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Study 2 was developed to address this possibfi#yin Study 1, we asked children to
make pedictions abouattributechange after either receiving hearts or money from a series of
people and animals. However, for the money exchange scenarios, we used a dollar ragher than
quarter as.we expecteithatchildren of all ages would be more familiar with this unit of mohey
We also added a ndwodily transfer control scenario for the two animals to parallel the money
control trials for the human charactarsd to include trials that were not as clearly valenced as
the original"humamonortrials. In Study 1, recall that we simply omitted the money control
items for the"animals due to animals not possessing money, but in Study 2 we provided questions
about transfer of a collawe selectedh collar as the animal "control" conditibecause we
wanted ansobject that an animal had wittortan extended period of time (like money). Finally,
in order foreach participant to serve as their own control, Study 2 included heart v&alzlia
transfer as a withisubjects factor

Study 2
Method

Participants

The'sample/f= 50) included two age groups: 4- angtéarolds (7= 24, Mage = 5.05
years SD'=0.62, again referred to as “younger children”) and 6- yedarolds, (7= 26, Mage =
6.99yearssSD= 0.56, agaimeferred to as “older children”). Children were recruited in the
Midwest at auniversity-affiliated children'smuseunmstudy site.
Materials

As in"Study 1, bart transplant vignettes described trading hearts with a total of six
donors (niceschild, mean child, smart child, not-smart child, pig, and monkey), and each human
donor vignette had a male and female version, matched patheipant’s sexBehaviors
provided as evidence of the character's trait or identity were idetatidadse used in Study 1, as
were the pictures depicting the characters (except that animal donors were depicted as wearing
collars around.their necks). Control questions described trading a dollar witbfehe four
human characters, oeceiving andvearing the collar of each of the two animal characters. For

' Priorresearch in which children were asked to provide monetary values for items indicated that
children 45 years of age nearly always reported amounts in whole dollars, even for low-value
items, such as a single crayon, or a cookie with a bite taken out of it (Gelmaer, Fiates,

Manczak, & Stilwell, 2015).
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both human and animal trials, picture content and vignettéaettie control trialsvere
otherwig identical to heart transplavignettes.

Donors were grouped into pairsofsmart + smart, nice + mean, pignonkey). The
order of the pairs was counterbalanced across participants, as was the tireeloobrs within
each pairEagh, participant responded to questions about both heart andcdtidaitransfers.
The order of the test quest®was counterbalanced across participants, such that within each
age group, half'of the children were first asked the dollar/collar control questrmhthe other
half were first'asked the heart questidas: animal donors only, a third questiaskedabout
category change (identical to those used in Study 1).
Procedure

Thewprocedure for Study 2 was identical to that of Study 1, except that each item had both
a heart question and a control (money/collar) question, and condition was asulijeot faabr,
such that each child responded to questions about both heart andauolbaretyansfers.

Results and Discussion

Test of Attribute Change

Scoressfor predicted attribute change could again range from 0 ("stay thg saBhé'a
whole lot*ef change). Aummary score was calculated for attribute change by averaging across
all donors«(humans and animals, because unlike Study 1, the animals were included in both
conditions) A 2 (age group: younger vs. older) x 2 (condition: heart vs. moneypsd2r: hart
guestion first vs. dollar/collar question first) mixed betwegthin ANOVA indicated the
predicted maineffect for conditioh{1,46) = 33.23p< .OOl,n,D2 = .42, with scores higher for
heart transplantsif = 1.59,SD= 1.70) than money/colldaransfers {/= 0.30,SD= 0.69). There
was also an age group x condition interactigi,46) = 6.06p= .02, an = .12, indicating a
larger effect among older than younger children (Figur&§ortantly, however he condition
effect was,signitant in bothage groups: older childref25) = 5.73,p< .00 younger children,
4(23) = 2.09,0=..048. Individual response patterns indicate that for both age groups, the most
common response pattern was to have heart scores higher than moneygsnsigent with
essentialism..However, when comparing the number of children whose heart scores were greater
than their money scores (vs. the opposite pattern, money greater than heavgs thig
significant for younger children according to a binonest (o= .30), whereas it was significant
for older children < .01).
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There was additionally a condition x order interactifi, 46) = 8.13p= .01, an: A5.
This interaction appeared to be due to heart scores being attenuated in instancéewh
dollar/collar question was asked first. To test whether condition differences remained significant
despite this attenuation, we examined condition-based differences withinaowdier. The
condition effect was significant both when children reeg a heart question prior to a
dollar/collar question (Hea/ = 2.11,SD= 1.83; Dollar/CollarM/ = 0.19,SD= 0.39),424) =
4.96,p<".001;"and when they received a dollar/collar question prior to a heart questionfHeart
= 1.08,SD=143; Dollar/CollarM= 0.42, SD= 0.89),424) = 2.68,p= .01. No other main
effects orlinteractions were significant.

We.additionallyconducted #argeted Zage group: younger vs. older) x 2 (condition:
heart vs. money) x 2 (order: heart questiost firs. dollar/collar question first) mixed between
within ANOVA, this time examining scores only on trials that did not ask about niceness or
meanness (1.e., the smarthsohart and pig/monkey trials), to determine whether children
expected traits to trafes even when they were not metaphorically or idiomatically associated
with the heartThe same main effects and interactions from the analysis of all trials reported
above were obtained. Scores were higher in the heart condifierl(57 SD= 1.75) vs. the
money condition /= 0.27,SD= 0.70),H1,46) = 35.1911,32 = .43 There was also a significant
condition.x/age interaction{1,46) = 4.98np2 =10, indicating that effects were larger among
older than younger children. Nonetheless, condition differences were sighiicth in age
groups: younger children (Heamt= 1.04 SD= 1.59; Money/Collar/= 0.24 SD= 0.26), {23)
= 2.33,p=408and older children (Hea/= 1.42 SD= 1.83; Money/Collai”/= 0.29, SD=
0.81) 425)=.5:71,p< .001 Finally, there was also a significant condition x order interaction,
F(,46) =8.42n,° = .15. Again, condition differences were attenuatedwihe dollar/collar
guestion was presented first, but condition effects were still significanii@h children
received a heart question prior tonaneycollar question (Heat/= 2.13,SD= 1.83
MoneyCollarM= 0.2Q SD=0.46),(24) = 5.11p<.001, and when they received a
money/collar’question prior to a heart question (H&&rt1.01,SD= 1.5Q MoneyCollar M=
0.33, SD=10.88),4(24) = 2.84 p< .01. Individualresponse pattermgere consistent with the
overall condition effect of interesghdicating that children were more likely to endorse attribute

change in the heart vs. money/collar condition; 30/50 children gave at least oneqoredict
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attribute change in the smart/not-smart/pig/monkey trials for the heart conaitiereas only
10/50 did so in the money/collar conditigns .001 by Fisher’s exact test.

Lastly, we conducted a second more targeted ANOVA to assess valence effects. Recall
that results from Study 1 suggested that younger children, but not older children,oxere m
likely to enderse the transfer of positive vs. negative traits. To assess this possibility in the
current analysis, we additionally included condition (heart vs. money) to assess if valence effects
varied notjustaccording to age (as in Study 1), butiatecacted with condition. For this
analysis, wefocused only on the human traits that were clearly valenced (smart and not smart,
nice and mean), consistent with analyses from Study 1, and we report only effects including
valence, the factor of interedthe 2 (age group: younger vs. older) x 2 (condition: heart vs.
money) x 2«(valence: positive vs. negative) ANOVA revealed only a main effect ateafe
(1, 48) =5.29p= .03,np2: .10, with transfer of positive traits more likely to be endordéd=(
1.13,SD= 1.14) than negative traitd4{= .85,SD= 1.10). However, valence did not participate
in any significant tweor threeway interactions (alps> .30). Thus, unlike in Study 1, the

valence effectwas observed in both younger and oldleirei.

Test of Minimalism

Summary change scores wagain calculated by averaging across the animal donors for
theattributechange and category change questions separAtelyefore, scoresould range
from O-5 for both traits and category change2 (age group: younger vs. older) Xquestion:
attributevsgeategory) ANOVA was conducted, with question as a wihbjectsvariable.
There was'a.main effect for questiéil,48) = 25.09p< .001, np2 = .34, with significantly
higher scares on the personality/behavior change questihnd (50,SD= 1.8]) than the
category change question® € 0.29 SD= 1.07). There was also a main effect for age group,
H1,48) =4.12p< .05 np2 = .08, whereby older children were overall more likely to endorse
change ingeneral{= 1.22,SD= 1.40) than younger childrem= 0.54 SD= .63). Finally,
there was_n@ignificantage group x question interactigm= .18. Neverthelesswe examined the
effect of question within each age groupltiermine itthis effect held for both older and
younger children. Dferences were indeed significant for both age groupsrdoapto tests,
ps<.01(older children's attributehangel= 1.98,5D= 1.73 category chang#/= 0.46,SD=
1.39; younger childrenattributechangel = 0.98,SD= 1.78, category chang¥ = 0.10,SD=
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0.51). Individual response pattelisee Table 2)vere consistent with the main effect observed
for question; wherea&5/50children endorsed personality/behavior change at leastamttes
pig/monkey heart transplant triatsnly 4/50 children endorsed category chaaigeast once
Fishe's exactp < .001. Furthermore, of the 46 children who denied category change, 21 (or
46%) endorsed attribute change at least once. Thus, replicating resultsudym $hildren
were oftenwwilling to endorse personality/behavior change as resultmgafteeart exchange
while simultaneously denying that the recipient's category membership would change.
General Discussion

Psycholagical essentialism can be thought of as consisting of two major:besefs
certain categories are construed as ridtiyctured natural kinds, and second, these categories
are assumed to have an underlying causal essence responsible for g¢gfegalrputward
featureg Gelman, 2003)The current studies examintds second assumption, asking whether
children4 through 7 years of agexpectthe transfer of an internal bodily element (the heart) to
result in the transfer of a donor's attributékildren frequently predicted that receiving a heart
from anotherindividualvould transfer the personality, feelggr behaviors of the donor,
including characteristichatarenot traditionally associated thithe heart (e.gintelligence
[from asmart persos hearl; acting like a pigfrom apig's hear). Importantly, children's
expectations of change were higher when considering a heart transplant than widsringnsi
the transfer of money. This condition difference indicates that the effectésnot simply due to
a response bias to report that change took ptexelid they reflecbelief in magical contagion,
such that mere,association with an individual can pass along that individuatiegj(alg.,
Nemeroff &Rozin, 1994).

These findings interacted with agi@hereas the older childrgf- to 7yearolds)
differentiated between a heart transplant and money trandjeth studies, the younger children
(4- to 5yearolds) did so only in Study 2. However, the younger children's difficulty in Study 1
appeared to.reflettoth areluctance to attribute negagiproperties to themselvead
uncertainty-about what a quarter is. In Study 2, wadné&miliar unit of currency was usédbllar
instead of quarterthe younger childrealso indicated that a heart transplant would yield
attributechanges that money transfer would not (i.e., the younger chgtmmed the same
patterns of results as the older chilgrgdverall, the findings thus indicate that by preschool age,
childrentreat an internal bodily part as having causal consequences. This finding is in keeping
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with past studies that point to children's focus on internal aspects in formaggigaiudgments

and drawing inductive inferences (e.g., Graham et al., 2004; Newman et al., 2008; Newman &
Keil, 2008; Setoh et al., 2013), but goes beyond tteedemonstrate the causal aspect of
essentialisbeliefs-the idea that something insigees risdo outward featureg.his finding is
alsoparticularly strikingbecause childreappear to believe in a causal essence that exists in a
body part thaseientistsvould argue is not, in fact, causally involved in outward traits, abilities,
or personalities: The presence of these essentialist beliefs, then, existalesgitaf empircal
support, and'suggests that essentialism operates as a powerful bias relatively early in
development.

Ourfindings also speak to an unresolved theoretical debate regarding children's
representation‘of esserscén particularthestrongestinimalig alternative to essentialism
claims that childrepwhen explaining categonypical outward featuregppeabnly to category
membership and Kaws (natural laws linking categories to featurdsinimalism denies that
childrensystematically represent causal essences as an intervenin{Siveseens, 2000, 2001).
Children inrouristudies, howevdrequently endorsed the possibility of their characteristics
changing upon‘receiving a pig or a monkey hemlnile simultaneouslgenying that they would
bewmeapig.or a monkey. This result held equally for younger and older children in both
studies, Thus, by 4-5 years of age, children appeared not to rely on category membership and K-
lawsas a basis for predictirgutward featuregnstead, they expected causal effects even if they
(the recipient) stayed a memberaotontrastingategory(namely, human). These findingee
inconsistept'witlstrongminimalismand are instead in keeping with predictions of essentialism
childrenappealto an internal causal essence when making predictions about outward features.
(See Meyer et al. (2013) for discussion of weaker interpretations of minimalism; briefly, the
authors argue that weaker interpretations ohtiremalistthesis do notonsttute substantive
empirical alternatives to essentialism.)

The present investigation still leaves several issues unaddrespadicular,it will be
important insthe future to present additional transfer scenarios beyond those used in the current
study, in order.to refine our understanding of exactly what sorts of donations are kzsetya
children For instance, in our study, we did not control (across the heart vs. money/collar
conditions) approximate valwe duration of possessiongérts are guably more valuable and
owned for a longer period of tintkan quarters, dollars, or collarEssentialism predicts that
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these dimensions would not matter, and that it is a donation's statugi@sbiological, and
internal that would drive expectatig of trait transfer. However, this is an empirical question yet
to be resolvedMoreover, it will be useful to examine children's essentialist intuitions regarding
donations that meet only one, two, or all of the criteria claimed to be important &ruiog
something_as.a vehicle for esserfoe instance, would children expect skin or hainéte,
biological, but norinternal) to transfer attributes? What of a pacemaker-imusie non
biological"butiinternaf) Varying these dimensions future investigationsvill allow us to better
understand'what exactly is interpreted as containing essences.

Anotherunresolved issue tsow precisely essentialism changes across development
The current data clearly indicate that young childtemonstrate causal essentialist expectations
in the context of reasoning about heart transplants. However, results are novdetgiirding
change across development within the age groups under investigation (four- tgeanads),
in light of thecomplicating valence effects observedaunger children ifoth studies. And
similar work in adults (Meyer et al., 2013) used pamallel measures of essentialist predictions,
disallowingsdirect comparison of children's and adults' essentialism. Fututearoexpand the
age ranges that are examined, and also examine how cultural upbringing interactstvéth the
under investigation (e.g., see Rhodes & Gelman, 2009; Diesendruck, 2013). Relatedly, work can
directly targethow children and adults integeacquired scientific knowledge with their
essentialist expectatiorBsychological essentialism is often described as involving a placeholder
notion of essence; one need not know the precise nature or structure of an esseecean or
believe thatiexists (Medin & Ortony1989) Instead, essentialism can be reflected by the belief
that somethingnternal, innate, and bodily is responsible for the emergence of a category's
featuresHowever, adultsat least adults in many cultures with forreducatior-often seem to
attribute essenelike powers to genes; that is, they appear to fill in an essence placeholder wit
their understanding of how genes function to determine species identity, physical make-up, a
categorytypical'behaviors.

The tevdency to combinessentialist expectations with predictia@nawn from biological
knowledgehas consequences for how people attribute and explain the behaviors of others. For
instance, assuming that genes have esdémcpowers often results ioverattributing many
behaviors and characteristics to innate, stable, and internal elements ef peepé patternsf

thinking are particularly interesting in the social reaimhere genetic essentialisnoien
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associated with stereotyping, prejudice, and the exaggeration ofiotgr-differences{ar-

Nimrod & Heine, 2011, Keller, 2005; Kvaale, Haslam, & Gottdiener, 201.@)ll be important

in future work to establish the precise developmental pathway by which people cometo fill i
their placeholder ation of essence with their understanding of genes. Moreover, it will be useful
to examine.the factors that contribute to sbehefs (e.g., educational experience, family beliefs,
cultural backgroundgsthere are substantial individual differenceshia éxtent to which adults
form genetic'essentialist predictiorad the types of categories to which they apiphge
explanations’(e.g., non-human animal vs. social groups).

In sum, the current studies are the first to provide direct evidence tloreahdttribute
causal powersito an inherent, interfwaite: children expect the transfer of such a force, via a
heart transplant, to confer a donor's attributes on the recipient. Our findings thde grmpport
for theidea that'children anasychological essentialists, and suggest that such &sltbhath

early-developing and strongxising independent of empirical suppdot its predictions.
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Appendix: Stery text from the Heaahd Money Conditions in Stiegs 1 and 2. Text in brackets
varied according to the character descrissg Table I)providedsample text is for thémeani

female €haracter.

Heart Story TextThisis [Mia], and Mia] is really[mear}. Look, when Mia] is [drawing
pictures, shemever shares crayons with the other kids. When someone in her clagsadimppe
and it broke; Mia just laughed. And yesterday, Mia pushed someone when everyone else was
playing tag} So[Mia] is really[mear). Now imagine thayou and Mia] traded hearts, so you
ended up withiflia's] heart inside your body. It doesn't hurt; you just end up wWitila'g] heart
inside you. If you gotilia's] heart, would you end up beingi¢ane}, like [Mia], or would you
stay the same?

A "stay sam “response ended the trial. Aresponse of attribute change was followed by:
How much.meaner]? Just a little bit like thigont to small circle)a whole lot like thisgoint

to largesteirclepr somewhere in betwegaweeping point to middle threea cles)?

Money Story TextThisis [Mia], and Mia] is really[mean. Look, when Mia] is [drawing
pictures, she never shares crayons with the other kids. When someone in her clagsadimppe
and it broke;"Mia just laughed. And yesterday, Mia pusitedeone when everyone else was
playing taghkSe[Mia] is really[mear). Now imagine that you andvia] both have
guarters/dollars*, and you and [Mia] traded quarters/dollars, so you ended uiiaith |
quarter/dallarlf you got Mia's] quarter/dollar, would you end up beingdane}, like [Mia], or
would youstay.the same?

A "stay same.’ response ended the trial. Aresponse of attribute change wastfdlijo

How much.Jmeaner]? Just a little bit like thigo{nt to small circlg)a whole lot like thisgoint

to largest ¢eirele or somewhere in betwegBweepingooint to middle three circles)?

* Quartemvas used in Study 1, arf@b//larwas used in Study 2.
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Table 1

Characters and Behaviors from Studies 1 and 2

CharacterAttribute/ Name (female/male

Identity version)

Behaviors

nice Nellie/Neil

mean Mia/Max

smart Samantha/Sam

not-smart Victoria/Victor

pig na

monkey na

shares crayons

helps fix a classmate's broken toy

holds the door open for others

never shares crayons

laughed when a classmate's toy breaks
pushes a classmate at recess

gets all the math problems right

doesn't say anything wrong when reading aloud
thinks complicated homework is easy

gets a lot of math problems wrong

gets stuck on easy words when reading aloud
thinks easy homework is hard

eats a bunch of mushed-up food

lives outside in a pen with other pigs

rolls around in the mud to stay cool

eats bananas

lives with other monkeys in the tall trees

swings from tree to tree to look for food
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Table 2

Individual Response Patterns on Test of Minimalism in Studies 1 and 2

Study 1 Attribute Change Endorsed
Yes No
Category Yes 6 0
Change
Endorsed No 21 9
Study 2 Attribute Change Endorsed
Yes No
Category Yes 4 0
Change
Endorsed No 21 25
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