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Abstract

Adults tend to morallyrioritise animals that share qualities with humans (e.g.,
intelligence), but they are also ssHrving in their judgments of animals they consume. How
children value animal life remains largely unexplored. Across four studies, this thesis
examined how $wolage children and adults evaluate the worth of animal life (Study 1) and
judge the wrongness of harming animals (Studid$. 2n Study 1, 241 children between 6
and 10, and 152 adults, were asked to rate a range of animals on seven different perceptua
dimensions and rank order the animals within a magérd task. Structural equation
modelling revealed several important developmental changes with younger children placing
relatively more emphasis on animal aesthetics and benevolence than oldendnmidiadults
who elevated the intelligence, sentience, and utility of animals as food for humans. Studies 2
3 explored the impact of categorisation and consumer motivations on childrend adul t s 6
judgments of harming animals. Perceptions of the igtatice of an animal were
experimentally manipul ated, as well as the a
2) and the perspective taken by the participant (self vs. other, Study 3). Compared to adults,
children tended to hold more moralistic viewf harm to animals, irrespective of their status
as food (Study 2). Only adults exhibited mot
when it was an animal consumed (Study 2) or when personally judging its worth (Study 3);
for example, adults beled that others would feel guilty about eating intelligent cows, but
their own judgments were not affected by admitting cow intelligence. By contrast, children
condemned eating cows as much as they believed others would. Study 4 isolated the personal
relevance of the eaten animal. It also reduced the role of aesthetics within the materials. This
conceptual replication with 223 adults produced very similar results to Study 2, but failed to
replicate the motivated use of intelligence information for thefood animal. This thesis

substantially advances how we understand chi
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valuations have their basis in childhood that (a) start with a focus on slev@teonstructs
that develop into more complex understagdsn of ani mal sé mi-nds and

serving evaluative processes characteristic of adults.

Word count50,237
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General Intro duction

A T Hueure of all life on earth depends on how we behave towards one
another and how we treat the plants and animals that share our worlg.wibh u

(Queen Elizabeth JPlatinum Party at the Palacé June 2022)

I ntroduction

Humansare constantlynfluencingand affectingheir environmentthis include the
animals gople interact witleveryday. Such interactions may not alwalyspact on thdives
of people buttheycertainly affect the lives of the animakheinteractions are varied and
depend onnot only the persagrbut the type of animah ary given situationThere is a
spectrum of treatment that animals recersenfhumansSome aimals are kept as pets and
kept warm and well fed in our hom&#ild animals aresometimedeft alone,sometimes
hunted to extinction, sometimdsemed endangered and actiyaigtected Animals
Cc 0 n s i pestyaedftefactively destroyedOther animals are raised to flaughtered
and eatenln fact, arguably, the most common interaction people have with animals is at the
dinner table when the animal is being consuniée: waya person interactsith andtreas
animalshas its basig childhood.Children have an intrins interest in animal§DeLoache et
al., 2011) Childrenare encouraged tearn abouainimalsand be considerate towards
animalsi some more than othefResearclshows that certain aspects of animals influence
adultdperceptions, understanding, araduing of them But how dochildrenintegrate
animals into their liveand make judgmestibout heir relative value Recent research
points to the emerging idea that children are more charitable in their concern for animal lives,
particularly when the interests of animals and humans directly cofwlitits et al., 2020)

However,we continue taknow very little about how children integrate different aspetts



different kinds of animals into theawn understandingThe present thesis considers how
chil drends per cmgaconoem footheir Bvesishifta dcoss aanlydto late
childhood, in relation to (a) the attributes they presume animalssigess and (b) the uses

animals offer them, particularly in the domain of food.

Researclton moral standingastraditionally focused on human directed judgements
and conceriiGoodwin, 2015)Aspects of the person being considered mattiéerence in
how that person will be regarded, for instanthas been found thathoral character is a
central feature that factors into humaterpersonal and intergroup judgments becafise
what it reveals about h e p sacial mteniiongBrambilla et al., 2012; Goodwin et al.,
2014; Leach et al., 200.7Another direction taken imoral concern research is based on how
the person doing the regardirgacts more broadlyreople havearyinglevels of moral
expansivenessnearing they hold differenhumbersof entitiesat different levels ofmoral
regard(Crimston et al., 2016 hereisalsogr owi ng research that focu
concern for animal@Bastian, Loughnan, et al., 2012; Bratanova et al., 2011; Klebl et al.,
2021) In addition,ad eeper under st andijudgmerdsffornhamdveused ul t s 6
could be integral tanitigating the effects dbwer moral standing for some animals.
However, there is little research that has been dega&rding the moral standing of animals

with children

Understandinglt i | d mogahcoreern for animals important becausehildren are
developing theimoral attitudeshroughoutchildhood and thisthencarries with them into
the future Perhapsf we can educate children about why animals should be respected and
treaed better, then they will carry this learning forward into adulthood and continue to care
about animalsThe research looking at which perceptual dimensions adults prioritise when
making moral decisions about animabs foundadults value animals withigher

intelligence, sentiendgray et al., 2007)and animals that are phylogenetically similar to
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humangBatt, 2009) Undeistanding which animals are importdatpeople is vital in order to

protect certain animals and ecosystems.

There can be a range of animals that are vital to an ecosysiemver,some may be
overlooked when people make decisions aboutgharonmentAn example is the wolves
of YellowstoneNational Park in the UniteBStates Wolves are seefy peopleasdangerous
predatorgTreves et al., 2013)at kill livestockon whichpeople dependhis made it easy
for peopleto kill wolves whenthey came into contact withem It is generally accepted that
by 1926 wolves had been tipatedfirom YellowstongBoyce, 2018)However, in removing
the wolves and other large predators this allowed the elk to become overpopulated and
overgrazehe youngwillow trees.When they reintroduced wolves in 1995 the landscape
began to chang®ver the yearshe population of elk decreased, the willogrew tall,the
river became slower and wideand the wildlife such aseaversmoved back into the area
(Beschta & Ripple, 2019Yhe ecosystem was alltarconnected and the missilagge

carnivores had devastating effects on the landscape.

The story of the wolves of Yellowstone demonstritesw peopl eds hatred
animal can impaabn the lives of so many otheEnvironmenalistsmay needo draw
attentionto overlooked animals in order to-establish populatigor assist in an
ecosysterd s r e. Panpleenrayonly be thinking about a certain kind of anilikal
charismatic megafaur(®etersen, 199), whenthey deenanimalsworthy of their moral

concernand act tgrotect them.

People placentitiesin an order in which they care for th€@rimston et al., 2016)
This canbe seen as a moral circtbe innemost entities are the ones that are most cared
aboutwhile the outermost are least cared alidigldner et al., 2018 his organising of
entitiesconstitutes sonme&d moral hierarchyOrganising in this fashiocanbe dangerous

because people will not care about animalsdahaiow in their moral hierarchy.
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Unfortunately,animals thaareunpopular such asvood lice, snails, and mi¢Randler et al.,
2012) can be thenost influential and important aspects of a food cHaam.instance, il
which arevery smallcrustaceansiot only support whales and penguins but alsy a
pivotal role in the Southern Ocean carbon gib&van et al., 2019)

Even given adul t sindelligemtanimals tbahaceessimiflaote hi ghl y
humans, thereraafew animals thastand otias not being valuear treated with respect.
These are thanimak used for foodby humangBastian, Loughnan, etal.,, 2012d u |l t s 6
treatment of thesanimaldgs mired in conflictFoodanimals, generally mammalsave traits
peoplevalue yetaresystematically slaughtered for the benefihamans Unlockingthe
mechanisnwhich createsadultswho carry on treating food animals as lesser bewmgsld

havehugeimplications for society at large

This thesis aims to add to the growing body of literature around how children form
moral judgements around animalsdtheir treatment and usage by humaltse main
overarching them#llowed the line ofdo children and adults differ in the way they

prioritise, conceptuate, and think about animals?

In general, we found that, comparedto adulty, i | dr ends judgments a
by the instrumental value of animals, such as their edibility. Instead, children place more
value on the animal sbd i ntri nsi Thoughradufiscaret i e s ,
often motivated to treat fabanimals differently than nefood animals, we observe that
chil drends eval ulesginstamentallyp rhotivatad tharaadudts, @artiailarly

when it comes to animals theateeaen
Moral development
Ex ami ni n g marahdorcerrfa antals beginswitlt hi | dr endés mor al

development as a wholBiaget (1932 escribed three stages of moral development. He

beginswith amoral, meaning the child makes no moral decisions, followed by decisions that
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follow a strict code dictated by an authority figure, and ends witisides that follow an
internal guide without bei n¢l976)stagesdfmornal an e xt
devel opment expand on Piagetds wor k. He ¢ ame
starting with a focus on not breaking rules because of a fear of punishment, ending with a

focus on an internal set of ethical principl€ees principlesmay or may not coincide with

laws but rely ora person followng their own internal princigs. Further research has found

it is not a requiremrt to cycle througlstagesn successiorthuspeoplerarely reach stage six

(the final stagejLevine, 1976) Peoplewill usethinkingthat ischaracteristic oflifferent

stages simultaneously depending on the situation, they mayappénrules fomore than

one stage for a given situatifleevine, 1976) People uséhe rules fothe most relevant

moral stage, not necessarily the higlstage theyhave achievedin the context of reasoning

about animalgjifferent situations mayllicit different responsessuch as when people

consider the life of an animal weighed against the convenience of a [fevsardecisions

that are between animaisay elicit different responses So me on e 60 gverpnere may be
consideréion than the animals thatarekilled to feed it.These situations may not elicit

people to engage in thinking that is characteristic of the highest stagetheperceived

categorythatthe animals placed intas relevant to thelecisionmaking process. Is

i mportant to note Kohl ber gbs tGiligan(982)has been
argued that Kohl bergds st ageshssubjegcnynot uni ve
consisted oboys Gilligan claimed boy$favea justice orientation to moral reasoning while

girls have a care and welfare orientation.

Chil dren6s | earning occurs in the context
themselves in. Domain theortages that they learn the rules of the society as well as learning
moral rulegNucci, 2001) Societal rules are arbitrary and may or may not benefit the child,

this includes things I|like 6no running around
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children safe, but its not wrong to do so if thereno rule against it, even if it may not be a
good idea to do so. Moral rules are things that can complement societal rules but also have
intrinsic valwue. Moral rules may include thi
imposed by society butould still be wrong if there were no rules against them. Children
develop more complex reasonings within these domains asntielye(Nucci et al., 2018)
Adults usually spend more time reminding children of societal rules and children spend more
time reminding each other of moral rul@ucci, 2001) It seems that adults are content to let
children workthrough those issues on their own as timayure Sometimes there may be
conflict between societal rules and moral rulesthe context of eating meatt may be
considered bgociety as acceptabie eat meat buthis is in conflict with the moral rulef
not harming animal<hildren have to navigate thisnsion with animal treatmeint their
own livesand how much control they have in a given situataod often the societal rule
wins out

Starting at 4 years ol@hildrenbegin to beable to shiftheir thinking fromonly
relying on one domairo incorporating other domair(§Smetana et al., 2018 hildren below
the age oB years olddo not show a difference in how they judge moral transgressions versus
conventional transgressio(Smetana et al., 2012y hile children older thad years oldare
able to make distinctions between moral and conventional tessgns and they integrate
societal rules into their judgements and dec
different aspects ad situation, such as situational factors and characteristics of the victim,
increases with agé¥oo & Smetana, 2019 Children also become more able to distinguish
between physical harm and psychological ha&tambon & Smetana, 2014joo and
S me t a2022jmetaanalysis confirmed that ev 46 studieschildren from 3 to 1¥ears
old have an increased distinction between moral and conventional rules/transgressions.

According to otheresearchin the context ofesource allocatiorglder children will
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integrate societal norms intbeir division of resourcesvhile younger children focus on

equity (Cooley & Killen, 2015) For our purposesoncerningc hi | drendés mor al <co
animals we might expecthat younger childrewould beagainst harming animals because it

is morally wrong and older childrenowld take otherfactors and norms into account.

Therefore, this thesis will focus on childresithin the range ofl to 12 years oldbecause the

ability to process different kinds of transgressions and situations emerges and matures

between these ages.

Soci peyobseption of childrendés relati ons
Children are exposed to anim#éiism a very young age. They have stuffed animals,
they watch animals orelevision they learn from anthropomorphised animals about how to
behavgd Kot a man & . Bweylwaté on r@paltiie) favouriteacacters likdingu
the penguinandPeppaPig (Godfrey & Holmes, 20160ne may think thathildren se¢hese
anthropomorplsed animalsnd relate to thermashumancharactersThis would be justified
sincethe behaviours of thesharactersare more similar thumans than the animals they
representNonethelessRussell and Cain (202&)und thatchildrenbetween 3 and 7 years
old think of these anthropomoreid animals as animals and not as pedies mears the
children viewed thanthropomorptsed animalsasthinking and feeihg moreasreal animals
instead of théaumarike charactershey were portrayingn additionto these abstract
animals childrenwill encounterclassroom pets and vigietting zoos on fieldtripgAll this
exposuras meant to increase learning, lowend understanding of animgBhompson &
Gullone, 2003)It hasbeen shown that children pay a lot of attention to aninesas)
toddlers will pay more attention to a living animal in a ct@ge to a stuffed animal they can
interact with(LoBue et al., 2013Animals haveevenbeen showntai d i n chi |l dr end

developmentA review byEndenburg and van Lith (201figund that companion animals
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aided in the development ofh i | delf-esteénsautonomy, empathy for othescal
competenceandcognitive development, such as language acquisition

Despite all this encouragement to engage with anjrohiklren are often shielded
from anotherole animals play in human society, as foBdrentgparticularly parents living
in urban and suburban environmerds@ sometimes hesitant to disctlss origins of meat
with their children(Bray et al., 2016)They often want to shield children from the realinés
the origins of meat or wish not to think about the topic themselves.aeates a disconnect
between théappy, smiling, dancing animals children see every day and the dinner table.
Even parents wdntell their children where meat comes from may skip the process of how the
animal gets from the farm to their tab(@say et al., 2016)

Being shielded from the process of mpatductionmay not be thenly mechanism
by which childrencanremainloving animalsandeat meat at the same tink&othgerber
(2020)suggestshatthe ignorance of the origins of meat may be motivated, especially for
children who love animaldotivated thinking meanthe purposefudlisregardof
information in order t@avoid a potential moral dilemn{®iazza & Loughnan, 2016}y hatis,
for children who love animalsheyavoid learning about the origins of meat in orter
continuetheir practice of eating meat aidntinuebeinganimal loversTheknowledgethat
animals suffeedin order for their meal to be creatathy be too mucfor childrenand they
maywilfully ignore it.

Even Rothgerber admitsmay be a combination of tlehelteringfrom parentand
wilfulignoranceat di f f er ent s Childjeamustbefabledo uodbrstdnditbas | i f e
meatcomes fromanimalsandhave the ability to make critical connections betweeat and
slaughteiin order toengage in motivated thinkin@he childrenmay alsofeel presare to
continue acting in a way society encoura@gging meatjhus theymaybeginmotivated

thinking as a means to reduce theternal conflict.



16

Chi | dknewmedgs and interest inanimals

Inagaki and Hatano (2006gfiney oung chi |l drends knowl edge
as fnapv Onelspeact ofthgsyis.thalitdren base what they know of animals or
plants using what they know of themselves. Chiidrie young as $ears oldare able to
recognise and describe similarities between animals and plaetgalsoattribute human
responses to living things in novel situatioBsildrentend to attribute human motives and
explanations to many living things because they are most familiar with their own motives.
Naive biology would suggest that children have a better understanding of how other living
things behave, interact and feel, thare anay initially believeGeerdtst al.(2015)
conducted a study witBand 5 year oldhildren whodid and did nohave petsThey first
introduced a novalnobservable biological property about people or dogs and then asked
whetherthe childrenthoughtthatpropertycouldbefound inotherkinds of animals, plants, or
objects The children with pets were less likely to view things in an anthropocentric way.
That is,children without petgeneralised the novel propettymoreentities when they were
first told the propertycould be foundn humanghan when they were first told the property
could be found in dogg.he children with pets did not show this bifilkeresearcheraext
asked whethem pet (t he chadohedd the e ed g peai) Haehibldgea)
propertieqfor examplejnternal organs, sleep, growth, food, contagion, parentage) and
psychological propertigsocial interaction, emotiohsTheresearcherund that the
children who had pets attributenoreof thebiological properties to animaikan the
children who did not have petdowever,thechildren attributed psychological properteds
lower levelsthan biological onesegardless of pet ownerghiEven sothe children with pets
had more knowledge about #anithmiapeessé physi cal S

Myers (2007)pbserved thaagedchildren3 to 5 years oldhowed empathiowards

the animals irand aroundheir classr@m. The childrenwere interested the animalsvhen
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theymoved about on their own. Myers obsertieat he childrenconsidered the needs of the
animals simildy to their own As an exampleone boy, while playingprojectechis desire
for freedom to a pair of caged doveke pretended to cut an imaginary hatetiheir cage and
one in the exterior window of the classroom. My@asonedhat this served no purpose
other than an attempt to help the caged lestsapeThe children were also ablettunk
about what the animals wanted and whyahemalswere behawg in different ways. Some
children gave the animals human motives, but others were able to reason that the animals had
their own mindswith their ownmotives. From these specifitteractionswe canfurthersee
that children show a general interest mnaals and that humans are orientated towards
animals from a very young age.

Kellert (1997)lookedat how people perceived and felt about the natural world. He
conducted a series sfudies in the 1980s which consisted of a lesgae survey comprised

of mostly adults but also included some children. One of the things he found were the many

prevailing attitudes that people holdrtoward
wildlife and the outdoorso (termed O6natural.
or for interrelationships between wildlife s

Ai nterest and strong dagpgrificealyt i poent sfoo r( tienrdmmevd d u a
Ohumanisticdé), Aand concern for the right an
60 mo r a l(Keltert, 1985 p. 48)His findings revealed attitudes that pertained to human

needs and fears but also an orientation towards nature itself. His attitude labels have made it
possible for researchersto focusoaspi f i ¢ aspects of peopl eds e
Research has also focused on what these attitudes mean for interventions and educating the
public (Bexell et al., 2013)When Kellert(1985)also applied these attitude categories with

children he found a developmental difference in orientations between age groups. He

observedhat as chdren mature they exhibitedstronger moralistic attitudgsoncern for the
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ethical treatment of animalsgnd a surprising finding that teenagers showed stronger

moralistic attitudes than the adults in his studies.

A view as to why children are inteted and focused on animals can be seen in the
biophilia hypothesig¢Kellert & Wilson, 1993) This is the idea that people are naturally
orientated towards animals. There is an innate desire to learn about animals and be involved
in their lives(Melson, 2001)Humans also display aversive and fearfutudes towards
certain animals, such as spiders and snakes (LoBue & DelLoache, 2008). Some theorists have
called this aversiobiophobia(Ulrich, 1993), but that was not the intention when the word
biophilia was first coined (Wilson, 1984). Aversion dade of nature are two sides of the
same coin. The argument is that as human beings evtiegdhad to be keen observers of
their surroundings. To survive and flourish, humans had to know what was dangerous, what
was benign, and what was edibléhus, hunans have evolved to be attentive to animals, and
features of animals, that are indicative of such meaningful eflesgs& Kang, 2012;

Olivos-Jara et al., 2020People who iw up in modern cities (without much interaction

with nature) still can be found to have this orientation towards aniidalen, 1997)
Moral concern for animals

Levels of enpathy(matching one's own feelings with the corresponding feelings of
someone sk)and moral development have bessociatedh past researcfEisenbereBerg
& Mussen, 1978)Gilligan (1982)theoiisedthatgirlsomoral development is affeed by their
orientaton towards carindehavioursthis bears oun a relationship witltheir moral
concern andevels ofempathy One way that humans show moral concern for animals is by
empathsing with their experiences and sufferifdany studies haexamined moral
concernfor animalsin the context of hovempathyaffects pets and whether peteping
affects empathyPaul (2000developed the first scale for assessing empathy towards animals

anddemonstrated that animal related empathy was increased when people had a pet at home.
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Adults who had higher rates of pet keeping in childhood had increased empathy and more
humane attitudes towards animals in young adulti{Pad! & Serpell, 1993n addtion,

children whohadboth a cat and a dandwere more attached to their pets had increased
levels ofempathy(Daly & Morton, 2006) Children who kept pets had more favourable
attitudes and better knowledge of unpopular animals than children who did not have pets
(Prokop & Tunnicliffe, 201Q)Childhood pet attachment increased empathy towards animals
and that empathy mediated adulthood meat avoid@athgerber & Mican, 2014)

However, researchas alsshown that human orientated and animal orientated empathy were
only moderately correlatethdicaing they were separate constru(@aul, 2000) Fromwork

on enpathy we can seérming an attachment to certain animals (pets) can promote wider
concern for a variety of animals (see e.g., Possidonio et al., 2021; Rothgerber & Mican,
2014). However,while moral concern for animals involves empatiys a brader concept

that also entails the consideration of what people value in animals.

In order to findwhat people value in animals we must first examine how they
approach reasoning about anim#&ahn (1999)conducted several studies withildren and
adults, as well as some cremdtural studiesin which he examinethe biophilia hypothesis.
He identified two moral reasonings that people use when thinking about environmental
issues: anthropocentric and biocentric. Anthropocentric reasanfogused on the ways the
environment affects peoplBeople who usthis reasoningare about the environment only
because it makes a difference to human lives. Biocentric reasoning focuses on the
environment and creatures in it for their own s&kentained within that ia focus on the
intrinsic value of naturandthe rights that apply to all living beings. Kafi®99)found that
children develop both of theseasoning styleas theymature When asked about the
environmentchildrenwere able to reason aboutritsimilar ways asadults howeveras they

matured, they used more biocentric reasorfitygkert (2016showedhatin semistructured
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interviews withchildren 7 to 10 years olther prevailing moral reasoning about humans
harming the environmenspecificallyendangered gy wolves,wasbiocentricor centred

aroundnatureinstead ohow it affected humans

Il n an examinati on oDunldg¢lB89Kawthagndtonlysdidage t he
eighth and twelfthgrade boysise higher moral reasoniteyelswhen considering dilemmas
involving people, she found thiiteyusedlower stagesf moral reasoningvhen considering
three different animalshimpanzees, dogs, and turkelysthis example, the children
engaged ira higher staggostconventional reasoninghen their thinkingnadeuse of
themes dependant on justice when considering dilemmas involving humans but relied on
lower, conventionaleasoningthat was characterised by their focus on pleasing others or law
and order when considering dilemmas involving the aninGigdren have also been found
to reason about harm to others dependent on the personal characteristics of the entity, e.g.
judging harmful actions harsher when the recipient of the action has a distimetability

(Nucci et al., 2018)

Since children see it as wrong to hagntities that are vulnerahe stould point out
that all animals are voerable to bmansHumans exervast control over their emonments
and change the landscape to suit their needs. This comes at the détritherdrganisms
that were already living in those environments. What is worse is that humars are
consideredop predatordecause we diot eveneat everything we killHumansexploit
otheranimals in the domains &od, clothing,animal testinghunting/wildlife management,
andsports In the UnitedStates for example,in 202Q 329 million cattleand 132 million
pigswereslaughtereqUSDA, 2021b)in 2019,49,422animalswereinvolved n painful
experiments thatceivedno pain medicatioQUSDA, 2021a) andhunting is available at
almost 400 national wildlife refug€sl SFWS, 2022)Exploring howchildren (and adults)

reason about t hes e isammporant aspedfunsralcicermfor ani mal s
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animals The moral judgmestpele are forced to makevery dayhave to do with the ways
in which humans treat and exploit animdlkis leads to the question, which properties do
children use in their moral judgments of animals?

Some moral attitudes and cognitions are slowly coming into focus due to the recent
increase innterest in this aredray et al. (20073lescribe two different aspects of mind
perception. They separate it out it component$ experence such ageeling pain or
having emotions, and what they called agency, such asaslol and planning. People
valued entities with high moral experience and agency. People felt it was more wrong to
harm an entity that was high in experience but ilo agency(Gray et al., 2007)This means
that babies, who are able to experience the world but have no influence over it should be
given more moral conce than a robot who can influence the world but does not experience
it.

Faunalytics (202Q)anon-profit organisatiorthat researches animadlated issues,
recommendsn emphasisn teaching andceminding people that animals are intelligant
sentent Further mor e, research on fAmind percepti
are two aspects of Amindo that people use to
i.e., it can be haned and has interests that deserve consider@i@y et al., 2007)Thus, it
might be assumeithatif an animal is perceived as intelligent, it will begin more moral
concern. A way to test this is to see whether people who believe in the intelligence of the
animal tend to also have greater concern for the treatment of ankmalbt et al. (2004)
developedhe Belief in Animal Mind (BAM) scalén order toexamine how beliefs about
animalsrelated toattitudes towards animal useney found thatvhether people believed in
the mental worlds of animals made impact on theiacceptance of animal uddorris et al.
(2012)examinechow people with a range of experience with aninastisbuted various

emotiong(fear, joy, love/affection, guilt, disgust, shame, jealossyiness, anger,
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embarrassment, empathy, curiosity, priaed griej to anumber of domestic speciekhey
found that familiarity with animals can promote greater belief in animal mindsf bebe
wider range of animal emotions and keeping an animal gives a greater understanding of that
parti cul arionsand inmealigencMoeisna dl., 202). The researchers suggest
thatbelief in animal emotions affects how the animal is treagedh as dismissing bad
behaviour if the animal is seen tojealous This suggests that teaching people about animal
intelligence and sentieneeould increas treatment of animals.

Hawkins and Williams (2016)sed a paper and pencil sedport and got a measure
of chil drends Bel i-BAM).iThe agésranged fromMdyearsadd toq(18 hi | d
yearsold. They found that children rated dogs as the m@astient animal after humans in a
range of species. The rest of the species followed in order of phglegysimilarity to
humansgxcept cowswhich were rated on intelligence between frog and goldfish. Children
who had higher ChildBAM scores also showgehigher attachment to pets, compassion,
humane, and caring behaviour towards animals as well as positive attitudes towards animals.
This supports work with adulsuggesting that belief in animal minds is an integral part of
moral concern foanimals However, the ChileBAM measure is limited in several ways
Firstly, the scalaised a limited set of animalsiore than half were mammatksl! were
vertebrateswhich does noaccuratelyrepresenthe animal kingdom as a wholé also
centredaroundemotionalstateghat the children were likely to have experienced themselves
which mayhave causechildren toproject human properties ontoe animalsin anattempt
to understandnimalminds In addition this scaleequired an understanding of complex
concept s whichklaldreim peam tstragglewith when applying it to other entities

(Burich & Williams, 2020)

Children seem to take the level of experience and ag@ray et al., 2007df an

animal into account when they make moral judgemétissar and Harris (2018sked
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children7 to 12 years oltb rate attackgkicking, pulling a body part, throwingrack) by
childrenagainstpets (dog, catiorse), foodanimals(cow, pig, lamb), wild animal&accoon,

monkey, opossumandhumangclassmatebrother, sistgr The childrenrmore severely
condemnedttacks against animaisanpeople. When asked why thewated theattacksin the

way they did thechildrencitedthe vulnerability of the animalsnost oftento justify their

decisionsThe researchers coded vulnerability when the children medeleences to the

strength and/or size disparity betweenpleepetrator and the victinie . g. , 6é dbecause
opossum is very | i Childree also rated attacks hgdinsigpets niotey i n g 6 6
severely than farm animalghile wild animals were placed in the middltussar & Harris,

2018) This indicate aspects of the animals dreing taken into accoumthen moral

decisionsabout harming animalrebeingmade

While the perceptual dimensions of an animal are the most important, framing those
can make a largdifference as well. When people were asked to think about how animals
share characteristics with peogleey gave animalsmore mental states and more moral
standing(Bastian, Costello, et al., 2012owever, if people are askedttonk of animals in
the context of how people are like animals, they distance themselves and attribute lower
mental states and lower moral standings ktlear that though sentience is an important factor
when making moral decisions about animalsmansio not always behave in accordance
with that principle. There seem to be other characteristigpatvhen people make

decisions about the moral standing of animals.

Colléonyetal.(2017)conduct ed a study in which an ex
characteristics affectingt s pl ace in the world was made ve
helping endangered species were examined. There was a long list of animals to choose from
and people only donated to one or two from the list. When researchers looked at what could

haveaf ect ed peopleds decisions, they found tha
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important, thus the amount of money that was donated to help them, than its place on the
endangered species list and its amount of need. Charisma was defined by howtpepular
animalwas in GoogleéSearchsearches, but that shows a relative level of familiarity the

general public have with the animaisdell et al. (2006jound that when people were asked

outright which endangered species they wante

large preference for mammatser birds or reptiles. When asked again, after people had the

opportunity to digest new information they learned in a lecture and pamphlets they got to take

home, knowledge and severity of endangerment affected rankings only sligtese studies
indicate humans have a preferencerfammals to nomammalgndicating a bias towards

animals that are phylogenetically similar to humans.

Piazza et al. (2014)emonstrated that people will consider how dangerous an animal
is to humans when they make a moral judgement abdttetresearchersanipulated a
novel creature oharmfulness, intelligencand patiencysimilar to Gexperiencédiscussed
earlier) The participants were then asked to mpidgments pertaining to the moral standing
of theentity. After sentience has been taken into account, the harmfulness of the animal is
added to the equation. This means that betwtwo animals of equal intelligence, if one is a

threat to humans, the benign animal will be given priority over the dangerous one.

If mental capacities are the most important aspects of moral concern, why do people
continue to show low concern for arata that are objectively as intelligent as others but used
for food? One reason may be the categorisation of the animal. The category the animal is
placed in has a role in influencing moral judgments,dbr example if animal is categorised
asif oodo or Apesto it gets s ub (Brathiovazttae,d i n
2011; Prokop & Tunnicliffe, 2008)Thus, how we classify animals (as to be eaten vs. not
eaten) can transform the concerns we have for their welld@agjian, Loughnan, et al.

(2012)found people attribute less mental capacity to animals they consider to be food

pe
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animals especially wimethey were reminded of the production of meat. The researchers
attributed this to motivated cognition in order to minimise discomfort with the knowledge
they donot value that animal for its mental abilities. AccordindgRimthgerber and Rosenfeld
(2021)people may experience meaatated cognitive dissonance when they connect what is
on theplate to the animal it once was or are reminadiheat production or animal welfare.
They may avoid those triggers or remain wilfully ignorant on the topic in order to not
experience discomfort. This is a wilful ignorance of famdmal minds and it haskn

shown that committed meatters tend to be more avoidant of information that would

Aproved animals used ag4ledclvata.,h 2628)ve sophistica
Methodological approachesto childrend moral concernfor animals

Moral concern research with children has been limited for several reasensf
which is methodological concerr@hildren may lose focus on the tasks or not understand the
words that are beingsed to ask a questioBhildren may alsonot understand some of the
technical terms or conceptswiused twitthhe asdiyplptos
assisting themMyers (2007ackled this problem when he took a longitudinal approach to
studying childrenés relationshipslassohd i ntere
preschool children and observed the things they said and took note of when they were
exposed to animals that were in or brought into the classroom. He found that animals were an
intimate part of how the children learned, not just about the anbnakbout themselves.
The childrenconnectedvith the animalsand not only spoke to them showedhe animals
empathyandcompassion. Thehildrenallowedthe animals to show thewhat theanimals
wanted andvherethey wanted to gorhe children considered that the needs of the animals
might be similar to their owrChildren were also able to reason about what the animals

wanted and why they were behaving in different ways. Some children gave the animals
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humanmotives,but others wee able to reason that the animals had their own minds and

motives.

Some other ways to examine childrenbés mor

actions with a real animal and an object or toy that has nearly all the same characteristics.
Melson et al. (20099howed that children were able to make different moral decisions when
confronted with a robot dog that could mared respond to commands and a real dog. The
childrengave the real dog more moral consideratghrowing they valued its experience.

This methodchas real world validityn thatit usesactual animals and behavioukowever,
whenattemptingtee x ami ne c hi | dr ®mdasge ofannaliiseodb n c er n
practical to preseratll theanimalswhich childrenmayinteract with or have an influence over

in a sterile environment arabserve theibehavioumwith each one

Another regarch method that can be employed with very young children involves
their drawingsLee and Kang (201 s ked chi |l dr en toceed thaaewasd e v i
consistency in the schemas children used to identify dangerous animals, and to evaluate the
realism of tlose schemadVhat was produced were drawings that often had fangs, downward
slanting eyes, and open mouths. These characterisigist suggest children and adults may
have similar views towards animals with these featargserhapshat children associate
certain traits with dangethis does not bode well for animals that resemble these drawings
or have these characteristics. Aaislikefruit batsfit many of these features and
conservationists will have to work twice as hard to get people to realise they are not the
monsters they may appear to Bétention tobig teeth may be of benefit to childrétahn,
1997; LBue & Rakison, 20133incethey are generallgssociated witpredatorslike

crocodileswhichwould be bestvoided by children

Borgi and Cirulli (2015)0ught to include young children in the conversation about

ani mal judgements. They used a forced choi

| 0

ce
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for awide range of animals. They usedtpres of animals and asked the preschool children
Awhich one do you prefer?0 The result of
children preferred. The resulting pattern indicated there was a high preference for mammals
and beautiful creaturdatributed by the researcher3he researchers equated animal
preference in these children to an indication about attitudes. This hierarchy gives a good
indication that children may be usisgmeof the same perceptual dimensions as adutie

also showed hias towards mamma(dliralles et al., 2019)

Neldner et al. (201&pund that children aged 4 to ¥6ars oldoreferred and cared
more about pets versus farm animals and raboait animals with higher sentience than

lower sentience. This was obtained by asking the children to place pictures of a range of

hi

entities, including some animals, in circles

6care a |ittl al 6. 0 radaptiorsof teaVaral 8xpamsiveness Scale for
use with childrer{Crimston et al., 2016Even in the ages of 4 to y8ars oldthere was a
difference in the priorities given thfferent kinds of animaléNeldner et al., 2018 As
children got ol der, their patterns | ooked
size did not change but they placed more entities in the middle more ambiguous category.
This would seem to show that @sildrenmature they ardess binary in their thinking and

may betaking more factors into account when making their decisions.

Children 6 s | epecgesissrana rhorakconcern for animdisis also been explored
Speciesism isthe unjustified disadvantageous consideration or treatment of those who are
not classified as belonging to a certain spexfelerta, 2010, p. 243Wilks et al. (2020)
gave childrerand adultghe choice between saving two entifiegher huma anddog or
human and pignd varied the number of those entitidsingular entity could be paired
againsione two, ten, orone hundreaf the otherThere could be one humaengis one

hundreddogsor one dog ersts ten humansAdults saved the humamdl or most of the time
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even when the choice wase human versus one hundred dddm childrenon the other
hand, saved théog when there was more than one dog and even when the choice was
betweerone dog and two humans ord9% of children saved the humarheresearchers
argue thathe childrenwereless speciesishantheadultsin their decision makingicGuire
et al. (2022nlso looked at speciss andcategorisation of animale children. They
comparecc hi | dr ends a sation af somé¢ animals as faod eegpats Tihey
found children were less likely than adultsctass fam animals as food than pets when

compared to adult§-heyalso found children were less speciesist in taealuations.

Thesestudes pan a range of methods and approac
concern for animalslhese indings range froncthildren being more attentive towards
animals to childremeing less speciesist in their moral judgements of aniMéide these
studiesprovide a good base for what childnaght be considering when making moral
decisionsnone ofthese studiemuch ona wide range of animals while also exploring the
characteristics that malenimalsworthy of moral concernThese studies alsip not explore

c hi | deeliagstéwsardsmeat ancanimals.
Overview of the following studies

The ams of this thesiselate tohow children value animal lives and how timmsght
differ from adults Specifically,the studies investigateow childrenperceive andisevarious
animalcharacteristic$o guide their valuingf individual animals relative to other animals
(Study 1),and within the context of harming animals for human consumption (Studigs 2
The research explor@ghetherchildren aranotivated to treat animals used for human
consumption differently from those not usedthe waythat parallels how adults are
motivatedtodi scr i mi nat e and di f fAgroeodtol ya ntirmead ts A feo o
Loughnan, 2016)To this end, the thesis considers both categtion (Bratanova et al.,

2011) and motivational (i.e., sederving; Piazza & Loughnan, 2016) aspedthis
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differential treatment of food animalsextending these adtdterived perspectives, in a novel
way, tochild populations, with an eye towards developmental continuities and

discontinuitiesWe broke this down into three more focused, guiding questi
Research Questions (RQ) addressed in this thesis:

(1) What characteristics do children perceive and value in animals from early
childhood to late childhood (RQ1a), and how do these childhood
evaluations differ from adults (RQ1b)? (Study 1)

(2) Ar e ¢ h mdra valeatiohsof animals less guided by animal
categories (particularly, categori si |
(Studies 24)

BAre childrends judgments of ani mal s
animals in the way tstlumdntallyg mativated®6 |j udg

(Studies 24)

Regarding RQ1, we drew upon a range of st
for animals, in isolation, was dependent upon certain perceived characteristics the animals
possessed. We explored how children rateathge of animals on those dimensions then how
those would interplay when the children made a moral decision about those animals. With
regards to RQ2, we drew upon the methods of Piazza and Loughnan (2016, Study 2) and
examined whet her atfobdeanirmahdausediclilden © exhibitisteategics
use of intelligence information in the way that adult resters do. Study 2 of this thesis
|l ooked specifically at childrends and adul ts
used for consumptiomnd a kakapo, not used for consumption). For RQ3, we drew upon the
methods of Piazza and Loughnan (2016, Study 3) and considered the instrumental use of
animals as food and tested whether childremreovatedio disregard information about

food animals in the way that adults are.
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Study 1

The first set of research questions (R@J)avere focused on the attributional
dimensions underlying childevsis adult evaluations of animal lives. &ddres®ur RQla
(what characteristics do children perceive and value in aninvedsutilised a twestep
procedure to, firstascertain how childreattribute qualities talifferent kinds of animals and
then second, asseb®w the appraised qualitiesfluencedtheir valuing of different animals.
Study lapplied this twestep procedure tmaptheinteractionbetweerthe perceptual
dimensionsappraisedf animalsandmoral concerrior them.This was donén a
comparativavay to addresfQ1h which contrastedhildrerd gidgments with those of
adults We also wanted texaminef there was a developmental trajectory to this pattetning
thus, we recruited across a feygar developmental time windo®ur choice of children
from 6 to 10years oldvasguided by several faate. First, we aimed for a period of
development where children could respond to textual and verbal research materials. Second,
this is the developmental period in which
exhibits several advances. For arate Hawkins and Williams (2016found that children
betweert and13years of geform opinions of which animals hageeater or fewemental
abilitiesspecifically inregards tana n i mimgicénsotions and intelligenc®¥Ve expected

to find changes imand how children understo@hdvalued animalé this time frame

Our choice operceptual dimensiongas guided by previous research that has
examined the trait dimensions adults commonly perceive to vary across different animal
species. We settled oeven dimensions that we perceived to be representative of the
literature: intdligence(Bastian, Costello, et al., 2012; Gray et al., 200@pacity for pain
(Morris et al., 2012)aesthetic qudy (Borgi & Cirulli, 2015), dangerousness barmfulness

(Piazza et al., 2014gdibility (Bastian, Loughnan, et al., 201phylogeneticsimilarity to
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humangBorgi & Cirulli, 2015; Hawkins & Williams, 2016)and charismar popularity

(Colléony et al., 201 7(which we operationalised as possessingaexdiinary abilities)vere

obtained in order to understand how these qualities work together to influence moral concern.

Similar toGoodwinand Landy (2014)we used a medicine allocation task to represent real
world situations in which the concerns of different entities are pitted against each other.
Study 1 asked children to rank animals in order from most concern to least concern (which
animal should receive the medicine first, and so Bri)ish children weresampled frontwo

agegroupsandcomparedd a sample of mostly British adults who completed the same task

Study 2

Studies 24 turned to the latter set of research questions (&@23) regarding the
consumedriven aspects of animal valuations. In Study 2, we exantinedcategorisation
of an animal afood affects moral standingf that animalPast research with adults suggests
simply conceptualising an animal as food for people can alter judgments of their moral worth
(Bratanova et al., 2011\We wanted to explore whether children engagenhativated uses
of morally-relevant information abodibod animalsas adults ddWe looselybased our
paradigmon Piazza and Loughnan (2016, Studyo2)manipulating the intelligence levels of
ananimal commonly used for meat (chicken) and amaat anima(kakapo) Our moral
concen measure was based on a paradigm develop&telson et al. (2009\hich
ascertains attitudes towards a range of diffefiechtar ms 6 humans i nfl i ct
displacing and caging them to slaughtBy comparing how children and adutisnsider the
treatment of food vsionfood animals wesought to assess judgments of animal moral
standing in relation to theinstrumental value for the perceiv&ve predictecadults would
show more concern for thnfood animal particularly when high in intelligenceshereas
children would show similar levels of concern for the aninraéspective of their food

status.
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Study 3

In Study 3, we addressed RQ3 with regards to the perspective someone takes when
assessing the value of animal livésased orPiazza and Loughnan (2016, Studyv# used
a selfother paradigm, which had children (and adults) respond to high vs. low intelligence
information about a food animal (e.g., cattle) either from their own perspective or another
pes on 6s p dfrchulgrem aré aware of the moral conflict posed by eating animals, then
information about cattle intelligence should only engage motivational processes when
encountered from a firgierson perspectiyas exhibited by adults (see Piazza & Loughnan,
2016, Study 3). When considering wisthersthink about food animals, one should be less
motivated to ignore relevant information. We did not expect children to exhibit sueh self
serving motivationsThus, n contrast with adultsye hy pot hesi sed t hat chi

evaluations of animals should not differentiate as a function of perspective taking.

Study 4

Study 2revealed that adults generally expressed more moral concern for kakapos (the
nonfood animalf han chicken (the food animal). Chil c
affected by the food status of the anivlle wer e unabl e to deter mine
differential treatment of the birdswhse c ause of the chickends cl as
(Bratanoveet al., 2011)or specifically due tthe personal relevancef thefood animal as
food for the participant (Piazza & Loughnan, 2016). We also had reason to believe the
research materials from Study 2 introduced a few other, minor confounds between the two
birds, beyond their food statuBhe kakapo has a colourful plumage and therefore may have
been perceived as magplysically attractive than the chicken. Further, our adult participants
may haveperceivedhe kakapo as a potentially rare and endangereciesy if they were
aware of its conservation status. Study 4we soughtto replicate the findings of Study 2

with an adult samplerhile minimising the influence of sugiossible confounddviore
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critically, we soughto isolatepersonalrelevanceas foodas the principal independent
variable, by describing both animals as food for people somewhere, thus, allowing both
animals to beocltaouighi edhiazkemfsodaki ng t he
themselves eafor this study, wexpected adults to condemn harm to kakapos more than
chickens, and to be affected by the intelligence of kakapos, but not chickens, in their
evaluations.
Discussion

The finalsectionof the thesis constitutes an integrative discussion of alldimaties

including their limitations and implications for theory and practice.

Open science throughout
Throughout thighesiswe employed open science practices by preregistering studies

the analysis plarand making data and research materials publicly available
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Study One How children and adults value different animal lives
Introduction

Humans relate to animals in many different ways: for companionship, to produce and
test products, satisfy our appetites, and entertafrierzog, 2010; Knight et al., 200But
which animals do we have moral obligations towards, and which traits should guide our
decisions about how different animals should be treated? These questions have occupied
ethicists for centurieg.g., Kant, 2001; Singer, 2015Recently, psychologists have sought to
better understand how the average person wrestles with these issues in their dé#yglives
Loughnan et al., 2014; Loughnan & Piazza, 2018)

Most ethical dilemmas involving animals entail situations where human and animal
interests are in direconflict, such as slaughtering animals for food. Such dilemmas are often
resolved by people acting on a speciesist inclination to value human life over animal life
(Caviola et al., 2019; Caviola et al., 2020; Wilks et al., 202 er dilemmas involve
conflicts where humans must weigh the lives of one animal species against another, for
example, killing wolves in the interest of protecting livestock. When approaching such

dilemmas, individuals may be guided by anthropocentrism, (geferring the animal with

greater utility for humans). Yet, research suggests people also consider the kinds of properties

they believe animals posséss.g., how intelligent or benevolent an animal is percéived
when deciding which animals to proteadavalue(e.g., Knight et al., 2004; Piazza et al.,
2014 Possiddnio et al., 2019)

The aim of the present research was to model a wide rargeibfitions people draw
upon when evaluating the lives of different animals and required to choose between them.
There is a great need to build a better understanding of how human valuing of animal lives
changes developmentally, from early school ageltod t hood . Chil drenobs

animals and judgments of their worth may differ in important ways from that of adults, but

p €
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|l ittle work has considered how childrends ap
on their judgments of animal worth.
Childrends Knowledge and Evalwuations of Anin

From quite a young age, children exhibit a deep fascination with animals. Children
between one and three years show more interest in a living animal than a comparable toy
(LoBue et al., 2013)Young children are able to distinguish biological entities from
inanimate objects in their need for nutrition, capacity for growth, and autonomous
movementgHatano & Inagaki, 1994; Inagaki & Hatano, 200BYy school age, children have
quite a rich understanding of the unique capacities of andmalsome respects, a more
accurate understanding thadults(see Kellert, 198%) and can reasonably discriminate
animal attributes from human attribuigtatano & Inagaki, 1994)

Children as young as age six are already drawing important attributional distinctions
regarding different animals. Some recent work using the @&gldcef in Animal Minds scale

suggests that children ages six to thirteen form opinions of which animalsdtereversus

|l esser Aminds, 6 with regards to basic emotio

animals such as dogs and chimpanzees as having richer minds than animals like cows and
frogs (Hawkins & Williams, 2016)At the same time, young children have bemamf to

struggle with the concept of animal sentie(s®e Burich & Williams, 202@) a critical

aspect of mind attribution that adults often use to guide their moral concern for af@mals
Gray et &, 2007; Sytsma & Machery, 2018y age six, children form opinions about which
animals are dangerous that can impact on their dislike for certain animals (e.g., snakes)
(Ballouard et al., 2015; Lee & Kang, 2012)ther waok has shown that both children and
adults alike preferentially attend to both f&ducing animalg§LoBue & DelLoache, 2008)

and animals with fAcut e 0 (Bomietale 2014hHow thesea | | y

pl e
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varied attributions relate to the kinds of moral attitudes children have towards different
animals remains a largely underexplored area of developmental research.

One recent study byilks et al. (2020xompared the way children value animal
livesd specifically, pigs and do@sin relation to human lives. They found, ugimoral
dilemmas where animal lives were pitted directly against human lives, that young children
were less speciesist in their valuing of animals to humans. However, the focus of this study
was on speciesism (i.e., the extent to which children priohtisean life relative to animal
life). It does not directly address the question of how children value different animal lives.
Two further studies to date have examined ch
However, both studies are limited &rins of how they inform us about which traits children
prioritise in their moral decisions.

Borgi and Cirulli (2015)presented prescheale children with randomly paired
pictures of animals and asked them to sdlebte one t hey preferred (Al
authors interpreted the resulting rank order as indicating a high preference for mammals over
nonrmammal s (i . e. , a similarity bias). This me
own interpretationoivhi ch attri butions guided childreno
we must exercise caution in equating liking of animals with moral concern.

Neldner et al. (2018noved beyond preferences and stiti a measure that more
closely reflects a judgment aforal standing The authors asked children ages ranging from
four to ten how much they cared for an array of entities. The authors found that children
tended to care more about mammals thanmammal$ for example, they cared more
about dolphins than lizardsthough thee was variability across age groups. Overall, the
results give weight to the claim that chil dr
a similarity bia® a bias that has also been observed in afkilgs, Miralles et al., 2019)

Howe ver, Nel dner et al.d0s own interpretation
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given priority to Ahigh sentienceo over Al ow
agnostic with regards to which interpretation best accounts for the pattern.

One straightforward method to help disentangle competing accounts would be to have
children themselves make mufimensional ratings of animal targets, rather than relying on
the experimentersdéd own interpret atherothar. Such
inferred characteristiés beyond sentience and biological relatedness to hudnamght
contribute to childrenés moral concern for a

apply such a method to arrive at a more systematic, batppasessment of the factors

i mpacting on childrendéds valuation judgment s.

While I|Iittle is known about the di mension
of animals, a growing body of research has e
moral conerns(Loughnan & Piazza,2018) Key di mensi ons include t

animal is believed to posse®&sg., Knight et al., 2004; Leach et al., 2QZ1gw harmful or
dangerous an animal erceivede.g., Piazza et al., 2014; Sevillano & Fiske, 2026)

ani mal 6s ae¢$ehgtichowahlcute® the a,yam mal appe
ani mal 6s st at forshuneasge.q., Bastao,doughoan, retale 2012; Bratanova

et al., 2011; Ruby & Heine, 201,2nd the degree of similarity perceived between the animal
and humange.g., Bastian, Costello, et al., 2012; Tisdell et al., 200B¢se dimensions seem

to reflect biases among adults related to a tendency totvaitgein animals that define what

it means to be humge.g., being smart and sociable; Haslam et al., 2@0Bipphiliac

tendency to appréate animals that induce positive emotions (e.g., joy, tenderness) or fail to
elicit negative emotions, such as fear or disgusich, 1993; Wilson, 1986)and an

appetitive orientation towards seeing animals as objects for human consumption (Loughnan
et al., 2014; Loughnan & Piazza, 2018). Here, we sought to explore whether these tendencies

might be present as early as six years of age.
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Overview of the Resent Study

We investigated a wide range of factors t
moral concern for animals. Drawing on previous vwdorkost of which has focused on adult
participant® we utilised a multitude of appraisal dimensions thakdcan completed with
regards to a broad set of animal targets, including vertebrate anekriebrate. The
appraised animals were then oredtwemeord by chil d
standing (i.e., their moral standing ~&svis the other amals in the set). To investigate the
devel opmental trajectory of childrends conce
different age grougds younger and older scheabe childred and compared their judgments
with those of adults.

Our selection of #ributional dimensions was guided by past research that relates,
either directly or indirectly, to the evaluation of animal lives. Although these studies have
been predominantly focused on adult judgments, we thought that this literature would be a
suitabde launching point for our developmental investigation. Our survey of the literature
identified four subtopics that touch upon the perception and valuation of animal lives,
including studies of (a) mind attribution and moral standing; (b) appraisalsnoélanised
for meat consumption; (c) wildlife conservation decisions; and (d) the treatment of
companion animals. Our review led us to identify seven unique dimensions that have the
potential to empirically serve as orthogonal predictors of moral stanfiege dimensions
included an ani mai Dby pPpmroeodvedclinelibenbegndf h é i as
sentience wi t h @A s ent ised mtemnsd of hepcapaatyt to experéehce Paam
aspect of sentience that features prominently batks about animal treatment (e.g., the
sentience of fish; sdéund et al., 2007)(iii) benevolence r an ani mal 6s perce

harmfulness, (ivedibilityor an ani mal 6s st atus aa&esthetcsour ce
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qualityor an ani mal 6s perceived physi plysicalat tr act
abilities, such as the ability to fly or run fast, and (vii) degresiwiilarity to humans

Although these seven dimensions have been studied atadadtrands of research,
and primarily with adults, we are not aware of any research that has sought to systematically
model the moral import of such a wide range of dimensions within samples of children.
Obtaining ratings of these attributes among ardeset of animals, along with moral
standing judgements, allowed us to model whi

moral evaluations, and to compare their judgments with those of adults.
Method
Preregistration and Open Science
We preregisteredur research objectives, recruitment strategy, methods, and analysis

plan on AsPredicted [se®tps://aspredicted.org/blind.php?x=ek6jvi@n anonymsed

version of our data set and copies of msearch materials are available on Open Science

Framework [seéttps://osf.io/lvn32g/?view_only=65d780793e474a49a4bd7a0f154f53cb

Thisresearch was conducted within th&idelines of thé-aculty of Science and Technology
Research Ethics Committee at Lancaster University
Participants

Our preregistered recruitment strategy was to recruit a minimum of 200 children (
100 per age group) and 150 adults to have a8@¥er to detect moderate size effeéts (
= .25) when comparing across a thieeel (age group) betweesubjects design using
G*power (Faul et al., 2009)Past studies have observed moderate to large relationships
between, foinstance, perceptions of mind, benevolence, and moral standing (Piazza et al.,
2014). We did our best to recruit roughly equal numbers of younger and older children. Table

1.1 presents gender distributions of our sample by age group.


https://aspredicted.org/blind.php?x=ek6wr3
https://osf.io/vn32g/?view_only=65d780793e474a49a4bd7a0f15ef53cb
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Adults. Adult partiagpants were recruited from Prolific Academic. We used Prolific
Academic because it caters to workers living in the(BEer et al., 2017yvhich made it a
reasonable comparison group for our children sampleshOndred and sixtpne aduls
started the survey and 152 completed/ifige= 34.70 yearsSD= 12.19). Participants
received £3 for completing the survey, which lasted approximately 20 minutes. The majority
of the sample was British (76.3%); the remaining participants had a veifrietgionalities.

Ninety-two individuals (60.5%) were pet owners.

Children. We recruited 243 children from four primary schools in Lancashire,
England. Schools were approached by the experimenter and invited to participate. Schools
that agreed to partigate were given study information sheets and consent forms to be sent
home to parents. The rate of return varied between schools. Most schools returned
approximately 30% of the consent forms, but one school returned about half. Children with
parents who gined the consent forms were asked for their verbal assent before starting the
study. Two children were removed, because they only partially completed the second task
even with repeated prompts from the researcher, leaving a total of 126 boys and 115 girls.
Ages range from 6.17 to 10.33 yeavk=£ 8.33). Children were split at the mean age into
younger M = 7.83,SD= 1.15) and olden\] = 9.03,SD= 0.48) (Table 1). One hundred

and seventyhree children (71.8%) had a pet at home.
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Table 11

Distribution of gender and demographic location by age group.

Younger Older Adults

Children (6 to 8 Children

years) (8 to 10
years)
Male 69 57 55
Female 70 45 96
Total 139 102 151 (1
missing)
City 56 35 64
Small town 69 55 72
or village
Countryside 13 11 16
Total 138 (1 101 (1 152
missing) missing)

Materials and Measures

Animal images Our set of animal targets was inspired by past stimuli used by Piazza
et al. (2014, Study 1) and Borgi and Cirulli (2015). These two stimulus sets represented a
range of animal types that appeared, at face validity, but also empirically, to diffeir in the
degree of intelligence, sentience (capacity for pain), harmfulness, and similarity to humans.
However, we had several ratings to collect for each target. Thus, to make the survey less

onerous for children (we aimed for no more than 20 minutes per,chédjought to reduce
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the number of animals in the set. We also sought to limit the number of mammals in the set
out of concern for potential ceiling effects, such as judgments of pain and intelligence
clustering at the upper bound of the scale. Our géaegrawas to provide sufficient coverage
(low, medium, high) of each trait dimension across the entire stimulus set, while balancing
these aforementioned concedna fuller description of our approach can be found in
Supplementary Materials.

The final set included eight welhown mammals (dog, dolphin, elephant, monkey,
pig, sheep, wolf, human), two birds (parrot, chicken), two herptiles (frog, lizard), two insects
(bee, butterfly), a cephalopod (octopus), shark, arachnid (spider), jelafidlworm (19
total). We allowed our intuitions about each trait dimension to guide our selection (see Table
S1 in Supplementary Materials for our expectations with regards to each animal target). Once
the animal targets were set, we consulted the ordpeizsource image directory, Pixabay, to
obtain a suitable image for each. In selecting the images, we applied a set of six criteria (see

Supplementsor details).

Table1.2

Questions and scales used to measure each attributional dimension.

Variable Question Images used for Scales
Pain If someone hit or kicked |
ANIMAL rea”y har‘d, or No pain A little pain Some pain O“";%]b" of A lot of pain
stepped on ANIMAL, 9 @\ @ RN o>
how much pain would it \v// N — =4 I
feel? - ' "'

Intelligence How smart or clever do
you th|nk AN”VIAL |S') hot S;}an 2t A little smart g:ggf Quite smart Really smart
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Harmfulness How dangerous or

Similarity

Aesthetics

Ability

Eat

Edibility

harmful do youhink
ANIMAL is?

How much do you think
ANIMAL is like you?

How ugly do you
think ANIMAL is?

Animals all have different
abilities, horses can run
fast, birds can fly, and
some lizards can climb u)
walls. Let'sthink about
ANIMAL's abilities. How
awesome would you say
those abilities are?

Some animals we eat, lik Yes

turkeys. Let's think about
whether people eat
ANIMAL.

Do people eat
ANIMALS?

How yummy (good) or
yucky (bad) do youhink
ANIMAL would taste?

Not
dangerous at
all

Not like me
at all

Not ugly at
all

Not at all
awesome

Really yucky

No

A little
dangerous

A little like
me

-~

=

A little ugly

Alittle
awesome

f

Kind of
yucky

Kind of
dangerous

Kind of like
me

-~ -

)

Kind of ugly

Kind of
awesome

Neither
yummy nor
yucky

Quite
dangerous

Quite like me

- -
G

Quite ugly

Quite
awesome

¢)

Kind of
yummy

Really
dangerous

A lot like me

- -
ol

Really ugly

Really
awesome

Really
yummy

N~

\
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Animal attributions. To make the materials more accessible to children, icons were
used to correspond to each rung ofoint Likert scale to assist with comprehension (see
Tablel.2). For ratings of pain capacity, emotion faces depicting gradations of pain were
adapted fran the WongBaker FACES scal@VNong & Baker, 1988)Faces depicting levels
of disgust (at one end) to satisfaction (at the other end) were adapted from the
DoctorYunProject (2018, March 14p assess edibility. Ratings of harmfulness were
communicated via faces ranging from happy to angry with green, amber, and red scaling. The
other questions used pictures which increased in size to indicate the intensityreivtee a
An image of a brain was used as the corresponding icon for the intelligence judgment; a
cartoon image of two children was used for the similarity judgment; and a yellow circle with
a pink lightning bolt (suggesting energy) was used for the ahilitgment. A neutral, dark
brown circle was used for the aesthetic judg

domain towards a particular appearance or facial configuration.

Before answering the edibility question, children were asked whethelepeop
anywhere in the world eat the animal, to distinguish between their knowledge of the animal
as a food source and their personal assessment of the edibility of the animal (which was the

dimension of interest).

Background activities involving animals and eat. A series of questions were used
to assess participantsd background activitie
Kellert (1985) andaly and Morton (2006 )elated to activities in which participants might
encounter animals or representatiohanimals in everyday life (see Supplements for
details). Participants were also asked whether they had pets (yes/no) and, if so, they indicated
which ones from a list of the following animals: dog(s), cat(s), bird(s), fish, small rodent
(hamster, gerbilmouse, etc.), reptile (turtle, lizard, etc.), amphibian (frog, newt, etc.),

livestock (horse, sheep, goat, etc.), other type of pet. Finally, to give us some insights into
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childrends experiences with meat, omotenas ked
they ate pork, chicken, beef, and lamb. Participants marked whether or not they ate these

meat products, and, if so, they indicated how often (never, sometimes, often).

Procedure
Attribution task. Adult participants completed the entstidy on the computer. For
children, the rating task was completed on a tablet and the experimenter read the questions
out loud to the child. They then selected the answer on their own by tapping the
corresponding picture/point along the scale. If a célildwed fear when rating the spider, the
researcher used a white card to cover the image on the screen and, during the moral ranking
task, the spider card was placed face down.
During the testing phase, participants were presented each animal target in a
randomied order, with the human target always last, and they rated each targepoima 5
Likert scale for each dimension (Table 2). To reduce the length of the study for children, we
created two subsets of ten targets, and randomly assigned childrendbtbe two subsets.
The subsets consisted of nine animals and the human target. Half of the children completed
each set (Set 1 [120], Set 2 [121]). Each page of the survey depicted a single question, with
the image of the animal above the question jtoamd Likert scale. The order of the
guestions was fixed, as presented in Table 2, and the procedure was repeated for all targets.
Moral ranking task. The moral rankingask required participants to value each
animal life relative to the entire set ofgats in the context of a life or death situation. In
other words, the task forced participants to prisgisBome animals' lives over others. The
task was loosely inspired by the medicine allocation task used by Goodwin and Landy (2014)
for different humarargets.

Participants were presented with allth®gets and given the following scenario:

a
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Let's imagine for a minute that all the animals are sick. They all have a disease that

is going to kill them unless we do something about it. Thankfully, we biane s

medicine that can help the animals get better. However, we can't help all the animals
at the same time. We can only help one at a time. We are going to have to make some

difficult decisions. Which animal should we help first?

Participants theplaced all 19 targets in order from helping first to last. Adults
completed this on the computer using a ranking procedure that required them to move each
image of the animal, initially presented in a randsdiorder, into an order from the animal
they wished to save first to the animal they wished to save last. Once they were satisfied with
the order of targets, they submitted their response.

Children completed the task in person with the assistance of the experimenter.
Children were presented laminatestsions of the 19 targets. The cards were presented in a
random display in front of the child (see Figurg)1Because participants were run back to
back, a method was developed to shuffle the images from the preceding child. The cards were
placed in aandomsed fashion, so that there was no obvious pattern. This procedure sought
to eliminate any instinctual reading of the cards from left to right.

The child was prompted by the experimenter to choose the target they would like to
help first. The child igher pointed, picked up the card, or voiced their selection. As cards
were chosen, the researcher moved each selection to the top of the table. The cards were kept
in sequence with each subsequent choice tucked partially under the last. This allowed
children to review their answers at the end and make any unprompted changes they wished.
At the end, the children were asked if they were happy with the order they selected. The
experimenter avoided asking children if they would like to make changes, asrciidpe

infer by such a prompt that they should make changes.
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Figure 1.1. The experimental set up at a school. Cards were not displayed at the same time as

the iPad during testing.

After completing the moral ranking task, participants completeddbkgoound
animal activities questionnaire and demographic questions with regards to their gender, date
of birth, and for adults nationality and ethnicity. Adults were debriefed, thanked and paid £3
for their participation. Children were debriefed, than&ad as gratitude to the participating
schools, chocolates were placed in the break rooms for teachers to enjoy.

Results

Analysis Plan

Our main goal was to develop dataven models of the attributional dimensions
children and adults use to inform their moral valuations of animétsused Structural
EquationModelling (SEM) to build structural models for each age gr(rig., Ullman &

Bentler, 2003) These models could then be examined for commonalities and differences
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across the three groupdsing SEM deviated from our preregistered analysis plan to use
factor analysis and multiple regression, but it is in keeping with the intent of this plan.

To this end, we first established a set of criteria that could guide our model
development (we elaborate the criteria below). As a first step in this process, we examined
the raw correlations between the attribution dimensions and the moral concern rankings fo
each age group. We allowed these correlations to inform our decisions in the subsequent
modetdevelopment phase. Throughout our analyses, we used the median ranking score for
each animal target as our index of moral concern (for animal meati&img scoes by age
group, see Figure 5). Because of the nature of the task (moving one animal up necessitated
moving another down) the moral rankings for most of the animals across all ages were quite
skewed, either positively or negatively. Thus, it could beeatghat the median was a truer
indicator of central tendency. Below we present the correlations first, followed by the model
development, for each age group. The models were constructed using the lavaan package in
R (R Core Team, 2020; Rosseel, 2012)

As a secondary analysis, in line with our preregistered explgratms and analysis,
we contrasted the moral ranking structures and attribution patterns of each age group with
Manni WhitneyUt est s. We al so conducted exploratory
of which animals are eaten, attribution patterns anchhnankings as a function of gender,
and attribution patterns based on background activities involving animals. These latter
analyses were conducted primarily for descriptive purposes, as we had no preregistered
hypotheses regarding how gender or backguaexperiences would impact on attributions
made of different animals or the valuation of animal lives (see Supplementary Materials).
Step 1: Correlations between Attributions and Moral Rankings

Tablel.3 presents correlations between the mean animdwtrratings and the

median moral judgment ranking for each of our three age groups.
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Correlations of the animal attribute ratings and moral rankings by age group.
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Group Pain Intelligence Ability  Similarity Harmfulness Aesthetic Edibility
Intelligence  Children 68 -0.307
Children 810 -0.218
Adults  0.432
Ability Children 68 -0.093 0.862
Children 810  0.001 0.868
Adults  0.356 0.879
Similarity ~ Children 68  0.015 0.506 0.595
Children 810 0.032 0.653 0.587
Adults  0.692 0.825 0.616
Harmfulness Children 68 -0.482 0.478 0.319 -0.319
Children 810 -0.385 0.420 0.267 -0.159
Adults  -0.205 0.518 0.445 0.193
Aesthetic  Children 68 0.134 0.560 0.618 0.797 -0.260
Children 810 -0.062 0.661 0.482 0.793 -0.203
Adults  0.532 0.486 0.473 0.646 -0.121
Edibility Children 68 -0.381 -0.060 -0.209 0.207 -0.029 -0.029
Children 810 -0.487 0.025 -0.148 0.223 -0.106 0.232
Adults  0.436 0.115 -0.180 0.401 -0.021 0.042
Moral rank  Children 68 -0.025 0.345 0.344 0.763 -0.419 0.796 0.019
Children 810 -0.341 0.523 0.269 0.757 -0.041 0.674 0.544
Adults 0.690 0.717 0.477 0.944 0.133 0.597 0.389
NoteSpear mands correlations are based on mean

each of the 18 animal targets; that is, each target comprised a separdie=a8gfor the

seven measures. Bolded values are significgnka05.

Younger children.Younger children affordechoremoral standing to animals when
they were perceived as beautiful, benevolent, and seen as similar to humans. Pain capacity
and edibilty had nearly zero relationship with moral concern. Intelligence and ability were

positively related to moral standing, but not statistically significant.
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Older children.Older children afforded targetsoremoral standing when they were
perceived as bed#tul, intelligent, edible, and similar to humans. Attributions of benevolence,
ability, and pain capacity did not significantly correlate with moral rankings.

Adults. Adults affordedmoremoral standing to animals that were perceived to be
beautiful, similar to humans, intelligent, have the capacity to suffer, and have special
abilities. Perceptions of benevolence and edibility had weaker associations with moral
concern and did not reaakviels of statistical significance.

Notably different from children, and something that informed our structural models,
only adults perceived animal capacity for pain and intelligence to be positively associated.
That is, for adults, the smarter the anlinvas perceived to be, the more it was deemed
capable of suffering. Furthermore, only adults associated pain capacity with similarity to
humans, whereas all three groups associated intelligence with human similarity. The
relationship between intelligenead similarity was particularly strong for adults.

Attribution reduction. Ability was highly correlated with intelligence for all age
groups (> .86). This created a potential issue of multicollinearity when trying to use both
ability and intelligence inhte structural equation models. Because intelligence had a larger
and more consistent relationship with the moral ranking variable, across the three age groups,
compared to ability, it was retained and ability was dropped from further analysis.

Step 2:Modelling the Development of Moral Concern

Our approach to model development was both theoretically and empirically driven.
We considered insights from previous research on animal attribution, but drew also on the
raw correlations we observed between ourades. Though the dimensions that we included
in our study were guided by past findings, most of this literature has focused on adults, and

thus we cannot assuragoriori that they apply to younger participants.
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A third criterion that we applied was, wieepossible, to treat similarity to humans as
a O0higher ordero6 (superordinat-epvehbhdi pbleeph
judgments. Our reasoning here was that similarity to humans is quite an abstract concept, not
afeaturethatcanbed ectly perceived in an ani mal, suc
physical abilities, etc. Thus, we sought where possible to model similarity as a dimension
built upon other lowetevel dimensions. For adults, intelligence had the strongest correlation
with similarity judgments, whereas for children aesthetics had the strongest correlation with
similarity judgments (see Table3) . Thus, intelligence may not
concept of similarity as it is for adudtsa finding which we sought model more
systematically via SEM.

Model fit statistics can be seen in Tahlé. A detailed description of omnodelling
procedures for each group can be found in Supplementary Materials, and the best fit models

are depicted in Figurg.2 (adults), 3 (younger children) and 4 (older children).

Table14

Model fit statistics of the Structural Equation Models by age group.

Model Description & (df) Comparative Fit Root Mean Square Standardized  Moral
Index Error of Root Mean R?
Approximation Square Residua

Younger children
Model 1 (Intel, Harm, and

Assthetic info Moral) 0(0) 1.000 0.000 0.000 0.744

M;)rdlﬁ' ;ngSiA”;S"’)‘SSim"ates ntel 7 87 (3) 0.886 0.300 0.065 0.635

Moral cae oo g 2.68 (2) 0.984 0.138 0.039 0.747
Older children

Wodel L (intel, B a%”d 0(0) 1.000 0.000 0.000 0.684

Final Mocel ésgre‘eaﬁférg)es 1.23(2) 1.000 0.000 0.020 0.797
Adults

'\E/'c? ‘:Fallr#(ﬁﬁ(')”w:g:z:) Aesthetic. 4 g 1.000 0.000 0.000 0.801

Model 2 (Harm dropped) 0(4) 1.000 0.000 0.000 0.800

Model 3 d(iie”;)aSSimi'ates Intel ¢ 38 (a) 0.957 0.182 0.042 0.826

Final Model (Aes direct to 1.76 (4) 1.000 0.000 0.028 0.869

Moral; see Figurd..2)
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Adults

Intelligence|<-(0.09»| Edibility [«0.10*{ Aesthetic

\
o

Human Similarity

Moral Concemn

0.13

Figurel2. The best fit model of the attributional

animal lives.
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Figure1l3.The best fit model of the attributional

valuing of animal lives.
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Moral Concemn
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Figurel4.The best fit model of the attributional

valuing of animal lives.

Summary ofModelling Results

Tablel.5 presents a summary of our SEM results by age group. In sum, younger
children exhibited an attribution model that relied heavily on aesthetic judgments and an
animal 6s similarity to humans. Young childre
intelligent and benevolent. Older children also valued animals high in aesthetics and human
similarity. However, older children also fac

weight to harmfulness, compared to younger children. Somewhat different dtamyer
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children, older children conceptusdid an ani mal 6s similarity to
intelligence and aesthetics. Lastly, adultséo
guided by human similarity, aesthetics, and edibility. Howevemdaits, human similarity

was conceived mainly in mentalistic terms, i.e., the possession of intelligence and sentience.
Neitheryounger nor older children factored sentience into their moral judgments or concept

of humananimal similarity.

Table15

Summary of results: Attributions predicting moral concern for animal lives by age group.

Younger Children Older Children Adults
Predictive Aesthetics Similarity Similarity
attributions: Similarity -Aesthetics -Intelligence
-Benevolence -Intelligence -Pain
-Intelligence Aesthetics Edibility
Benevolence Edibility Aesthetics

Animal Size and Capacity for Pain

Patterns in the childrenbés ratings of the
children may have used the size of the animal as a heuristic for guiding their judgments of
capacity for pain. To explore this further, the first author ranked the animhbtsdyysize
from 1 to 19, bees being the smallest and receiving that smallest number and elephants being
the largest. This allowed us to correlate the size of the animal with the pain capacity ratings.
The size and pain correlation for all children was-0.78,p < 0.001, with larger animals
beingratedakessc apabl e of experiencing pain, while

small, positive, though nesignificant, correlation with sizes= 0.32,p = 0.18.
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Chi | dr e rConsumptiera Wnderstanding of Animal Products and Which Animals
Are Eaten

Ninety-seven percent of our child participants ate at least one meat group at least
sometimes (78% ate beef, 84% ate chicken, 78% ate pork, 36% ate lamb). Because almost all
of thechildren in our sample consumed at least some meat, we did not explore the data in
terms of children who do and do not eat meat.

Tablel6 depicts childrends understanding of
adul t s8 udmtdedabls is Ianiedd anirgals that received at least 50% agreement
by adults. As can be seen, relative to adults and older children, younger children had the
lowest understanding of which animals are consumed by people. Chickens were the only
animal that younger children urrdéood were eaten at rates comparable to adults. Older
childrends responses more closely aligned wi
case for traditional farmed animals (chickens, page&l sheep) anoctopus Even older
children struggled wit the notion that other animals, such as sharks, fesgsdogs, are
eaten by people somewhere in the world.

Spearmands correlations revealed that adu
eaten as more edibl e (Ayureeateks=(Qa78,[@am0.0alni mal s
This was also true for older children, though the association between edibility and food
identification was weakers= 0.56,p = 0.015. Younger children exhibited a strong
association between their edibility judgments aradrtidentification of food animalss=
0.79,p < 0.001. This may be because many younger children failed to identify animals eaten
outside of their culture as food and their edibility judgments were mainly restricted to the
animals they eat, whereas older children were more aware of animals theteareidside of

their culture, though they do not personally consider such animals tasty.
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Table 1.6
Knowledge of animals being eaten agdibility scores by age group. Targets include those

animals that at least 50% of adults said are eaten by people.

Adults Older Children Younger Children

Eaten Edibility Eaten Edibility Eaten Edibility
Mean SD Mean SD Mean SD
Chickens 100% 452 0.86 91% 413 121 91% 3.97 1.38

Dogs 61% 1.78 1.05 36% 1.71 090 14% 1.35 0.67
Frogs 86% 2.18 1.17 49% 153 083 41% 184 1.10
Octopuses 98% 2.78 1.37 85% 2.75 135 63% 2.58 1.49
Pigs 100% 4.38 1.03 96% 3.82 128 80% 3.48 1.61
Sharks 82% 244 118 58% 235 1.06 48% 2.00 1.05

Sheep 97% 3.78 1.31 85% 3.06 141 73% 2.96 1.57
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Figure 1.5. Animal target median rankings by age group.

Most Least
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Developmental Comparisons of Moral Rankings by Animal Target

The median rank that each animal target received by age group is presented in Figure
1.5. Overall, the order between the age groups looks remarkably similar with mammals at the
top and invertebrates at the bottom and birds, fish, reptiles, and amphibeta/een,
though with some notable exceptions (e.g., bees were ranked in thangelfor most
groups). A few developmental differences stand out. Younger children placed the dog first on
the list whereas adults and older children have humans rankedd&dstionally, younger
children valued worms and butterflies much higher than older children or adults. Another
important distinction is the shape of the ranking distributions. The rankings of adults and, to
some extent, older children were fairly sprepart suggesting clear demarcations in the
valuing of some animals over others. However, the rankings of younger children were
bunched more closely together suggesting greater overlap in how younger children valued the
animals.

A scatterplot of the aninhéargets depicting the strength of the relationship between
the relevant dimensions from our structural models and the moral ranking task can be viewed
in Figurel.6, presented as a function of age group. Several developmental trends can be
observed. Firts in terms of discontinuity, harmfulness factored negatively into younger
childrendés moral judgments of animals but
children, and nearly reversed, with adults. Edibility emerged as a relevant correlatalof mor
concern in older children and continued into adulthood. In terms of continuity, aesthetics and
similarity to humans emerged as strong predictors of moral concern in younger children and

remained strong predictors into adulthood.

t
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Supplemental Information on Gender andBackground Activities Involving Animals

See Supplemental Materials for details. In general, gender had little effect on animal
attributions and rankings. Participating in benign activities with animals tended to promote
positive attri lites intadlgence @ihd aesthdtios,dor addér chaldven and
adults, but had I|Iittle impact on younger chi
impacted positively on ability judgments, but only for adults.

Discussion

The present study invegtiat ed t he factors that enter in
animal lives, and developmentatiyodelledthis concern from school age into adulthood.
Though children tended to orgaaithe animals in a similar structure to adults when creating
their moralhierarchy, they used somewhat different criteria to reach those conclusions. First,
though participants of all ages elevated aesthetically pleasing animals and those that have
similarities with humans, this emphasis on the aesthetic qualities of aniamisspecially
pronounced among young children (age®) 6Furthermore, the manner in which children
(younger and older) construed hurreammal similarity differed from adults. Adults tended to
view humaranimal similarity strictly in mentalistic terms, tha, as a matter of possessing
intelligence and sentience. By contrast, children of all ages failed to relate sentience
(measured as the capacity to experience pain) as a human feature. Moreover, sentience
factored | ittl e i ntabaninald dnd, if anything, therelatianshipv al u a't
between sentience and moral standing was negative among children. When we explored
childrenbdés attribution of pain capacity more
simple bodysize heuristic: childremtuited that larger animals experience less pain than
smaller animals. This might reflect an intuition among children that smaller animals are more
physically vulnerable than larger animals. The way we phrased the sentience measure (how

much the animal wad be hurt if someone hit, kicked, or stepped on it) may have contributed
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to this intuition. By contrast, adults associated body size to some extefmigtidrlevels of
sentience, and they tended to view sentience as a concomitant of intelligencer. smart
animals were perceived as having a greater capacity to experience pain. This positive
relationship between intelligence and sentience has been consistently found among adult
participants (e.g., Bastian et al., 2012; Piazza et al., 2014). The absémseahtionship
among children is intriguing, and it seems to be consistent with a recent study which found
that children under age 7 tend to struggle with the concept of animal sentience (Burich &
Williams, 2020). Yet, further research is needed tafglarhether alternative assessments of
sentience might yield different results (see Limitations below).

Participants of all ages showed greater concern for beautiful animals. This is
consistent with past perspectives on biophilia and biopHbtiech, 1993; Wilson, 1986)
which considers how humans connect to and avoid aspects of the natdathat facilitate
human flourishing. Research in this area has shown that both children and adults place great
emphasis on certain physical attributes of animals indicative of safety, such as perceiving a
babylike appearance (Borgi et al., 2014), loattinduce positive emotions, such as
perceiving warntoloursin penguingStokes, 200). Children as young as five experience a
range of emotions towards animals, with aesthetically positive animals (e.g., penguins)
eliciting joy and interest, and threatening and aesthetically negative animals (e.g., shakes,
insects) tending to eliciefr and disgugOlivos-Jara et al., 2020).ike adults, children as
young as 3y/ears of age have been shown to preferentially attend to dogs and cats that have
been enhanced to exhibit fcruythepercepteraof babyes ( Bo
|l i ke or Acuteodo features in animals has been
caretaking of companion animgIBhorn et al., 2015)ejection of farm animal slaughter
(Piazza et al., 2018), and protective feelings towards a broad range of animals (Possidonio et

al., 2019).
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Here we observeddevelopmental trend whereby younger children highly preedti
aesthetics when forming moral decisions about which animals should be valued and
protected. This emphasis on aesthetics was stable with age, yet older children and adults
shifted their focusa include more appetitive and mentalistic features, i.e., edibility and
intelligence. This seems to be a developmental shift in emphasis as opposed to qualitative
shiftd older children still value animal aesthetics, however, their moral evaluations begin to
take on board additional concerns, such as the utility humans derive from domesticated
animals. They also tended to construe beauty as a feature that certain animals share in
common with humans. Thus, their appreciation of aesthetics in animals begike t;m an
increasingly humaitentric quality.

Related to the notion of biophobia, younger children also tended to value animals that
they perceived to be benevolent, whereas older children and adults did not put as much
weight on this feature. It is geradly within early to middle childhood (e.g.; B years) that
childrends phobias for particular ¢@skewnal s (e
& Field, 2007) though attentional biases in detecting threatening animals are present even
earlier(LoBue & DelLoache, 2008 Consistent with this developmental timing, Lee and
Kang (2012) found that children at the age of 6 exhibdréentation towards features in
animals indicative of threat (e.g., the presence of claws or sharp teeth), and they associate
these features with val encleldusg,udgumre ntsu mgeran
be exhibiting a heightened sensitivity to potentially threatening aspects of animals and
allowing these attributions to influence their moral considerations about which animals are
deserving of their concern.

That partici@nts of all ages valued animals that shared qualities with humans aligns
in some ways with the studies by Borgi and Cirulli (2015) and Miralles et al. (2019), which

found that animals phylogenetically similar to humans (mammals) were liked over animals
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more biologically distal (birds, reptiles, insects) among toddlers and adults (respectively). It
also aligns with developmental perspectives suggesting that a preference for similarity in
humanhuman affiliations emerges quite early in developnEatvcett & Markson, 2010)

and can bias attitudesgarding how individuals are treat@damlin et al., 2013)However,

we found that the moral judgments of younger children plagiativelyless emphasis on
animal sdéo similarity with humans, compared
emphasis on similarity mayetreflective of a lesser degree of speciesism among our younger
children. Wilks et al. (2020) found that children ageR6salued animal lifén its own right
relative to human life, more so than adults did. Wilks et al. speculated that the speciesist
tendency to value human life over rbaman animal life, appears to have a fairly late
developmental origin.

Our findings add to this perspective by showing that younger children seem to value
animals less through a humeentric lens compared to older ahién and adults. In fact,
younger children tended to value dogs over humans, somewhat, in our medical intervention
task, while this was not the case for older children and adults. Furthermore, we found that

childrends concept o ke, diferaftom ihdt of adelts,nvkicht o b e

focuses more exclusively on the mentalistic properties of animals. By contrast, children seem

to consider a wider range of properties, such as benevolence and physical appearance, as
qualities that animals and humastgre, and their moral judgments of animals seem to

encompass these broader, fmeantalistic properties to a much greater extent. This

increasing emphasis on an animal és mind wi

maturing ability to reason about thends of othergsee e.g., McAlister & Peterson, 2007,
Wellman et al., 2001 )put it also likely reflects their increag tendency to value qualities

they associate with the dominion or supremacy of humans, which, for many adults, involves

t
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traits related to humansoO s uUegeHaslametalngenui ty
2005; Haslam et al., 2008)

Finally, different from the younger children, older children (ag&®Bappreciated
that some animals prowada utility to humansasfoéda f act or t hat entered
evaluations. This pattern among our ol der <ch
awareness and appreciation of the use of animals as food. Compared to our younger children,
who struggéd with identifying which animals are eaten, our older children exhibited a richer
understanding of which animals are used for human consumption. ¥&@radpears to be
the period that many children come to associate animal products with their angmed,do
have conversations with their parents about r{i&aty et al., 2016)and make decisions for
themselves to avoid me@iussar & Harris, 2010)Thus, the emerging moral use of edibility
information among the older children may be partly attributed to their greater awareness of
the origins of meat. Yet, this result migiso be indicative of a budding speciesism among
older children. Consistent with a speciesist perspective, older children appear to consider not
only the ways in which animals dike humans, but how thdyenefithumans when making
judgments about themoral worth. Thus, our findings seem to reflect both a greater
awareness of the animal origins of meat among older children and their greater valuing of the

role meat plays in their life and wider society.

Strengths, Limitations and Future Directions

Two strengths of our study are that we séil a naturalistic animal valuation task and
had our participants form multiple ratings of each animal target, which could then be
correlated with valuation judgments. Using thisthod we were able to move beyond
experimenter interpretations of participant s
both align with and help elucidate past findings (e.g., Neldner et al., 2018). Our findings help

clarify that chil drends e v atoaceounttbepsrceived ani ma
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richness of animalmindst hough c¢chil drenés attribution of

abilities rather than their sentience. Mor eo

to mind attributions. They were also affedtby appraisals of animal benevolence, physical
attractiveness, and (for older children) edibility. Thus, our methodology helped to clarify the
multi-d i mensi onal nature of childrends valuat:i
A methodological limitation of our study concerns the number of animal targets
employed and the use of single items to assess each attribution dimension. This was done to
keep the study to a reasonable length for childbam.preliminarysearch for suitdb targets
began with fiftyfive animals (see Supplementary Materials), but for pragtieglosesye
limited the set of animals to nineteen (ten per child) and the set of attributions to seven (70
total ratings). This inevitably led to a reduction in tinersity of animal species that could
be sampled anchodelled The decision to use one item per attribution dimension may have
presented a particular limitation for our assessment of sentience and intelligence. While our
measure of sentience in termgloé experience of pain in response to bodily insults has face
validity and is in keeping with philosophical definitions of sentiefecg., Walters, 2018)
alternative or wider assessments of senti¢haeexpand the set of bodily insuf&sg.,
cutting part of the body; Villar et al., 2018) the quality of experiences (e.g., to include
emotions beyond pain), might returifferent results than observed here. Having children
focus on the emotional capacities of animals, for instance, might redirect children to focus
more on the mentalistic qualities of sentience, as opposed to concentratingagam thena | 0 s
body sizeas a modrator of pain experiences. Furthermore, expanding the assessment of
animal intelligence to include a variety of cognitibehaviourgland social abilitiege.g.,
see Leach et al., 20Pwould provide amorefingr ai ned assessment of
reason about the minds of animals and the role such attributions play in their valuing of

different animals.

(O
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Another limitation was that we allowed past research to guide otoahabgical
decisions about which attribution dimensions to include as appraisals, rather than developing
a purely bottorrup procedure to guide our decisions. Future research should consider
potentially expanding the set of attributions considered, fanpig by first gathering
participantgenerated characteristic judgments priomiadellingtheir relevance for moral
evaluations. Familiarity with an animal is an attribution dimension we ditholkide but
might be considered. At least one study withled{iPossidonio et al., 2019) found a wealk,
albeit significant, tendency for familiar animals, across 120 targets, to be judged acceptable
to kill for human consumption. Thus, future studies should consider how familiarity with an
animal might impactonéhl dr enés concern for ani mal l i ves
Finally, our findings are limited by the focus on Western populations, which poses
constraints on how widely we can genesalhe result¢Simons et al., 2017 ultures of
course vary in terms of which animals are categdras food and nefood, and which
animals are ascribed an elevated stéus, the sacred status of cows and elephants for
Hindus; Manokara et al., 202Ihese cultural differences would inevitably impact on how
children value different animal lives, viag edibility ratings they make and possibly
additional attributions not captured in the present investigation (e.g., sacredness). Future
research should continue to explore the fact
in different cultures, aattitudes towards animals, their use and capacities, can vary between

countries as much as withfa.g., Phillips & McCulloch, 2005)

Conclusion

OQur findings highlight a number of ways i
differs from that of adults. Wen deciding which animals deserve protection, young children
ages 63 appear to priorite several nomentalistic properties, including the aesthetic

gualities of animals and the potential threat they pose to personal safety. By contrast, older
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childrenages 810 begin to place greater emphasis on the mental capabilities of animals and

the potential utility of animals as food for humans. This emphasis on the mental life of

animals and their utility appears to strengthen further in adulthood. At the isaenéhiere

was great continuity in the way children and adults prearii  a ni ma | i f e, as a
evaluations were still affected by their aesthetic appraisals, and even younger children

factored animal intelligence into their decisions to someed8gt hough chi |l dr ends
understanding of sentience was notably different from that of adults. Finally, all ages

displayed a humaaentric concern for animals, as animals sharing qualities with humans

were highly valued. Yet, this speciesist bias was leastgomaced among younger children,

and childrends notion of humamengalistcifocua.r i ty di
Overall, our findings suggest that the manner in which adults approach the valuation of

animal life has its origins in early childbd, yet there is a gradual shift towards greater

appreciation of animal minds, a mentalistic notion of sentience, and the utility that animals

offer humans.
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A

Study Two: A tale of two birds:Ch i | dr e n 6 dmaivated uaedotirtelligence

information when valuing animals we eat vs. dmot eat

Overview

FromStudy 1, we found thatbetween the ages of 6 andyiars oldchildrenare
developing an understandinfwhich animals are eateWe wanted to further exptethe
connectiorbetween children's understanding of meat and how they undeestdudlue an
ani mal 6s Wewered Il S @ einrcteer ested in how children
awareness) of the status of an animal as food they eat (e.g., chicken) might impact on their
moral attitudes towards how an animal is treaBgddevising a scenario in whidhildren
learnabout amanimalthat is understood to be a food source and an animal that is not, we
could see how this factor impacted the children's moral concern for the amidwahether
the personal use dfieanimal as food affects their judgments in the way it is knovaifext

adults.

Introduction

Chil drends anindmtibutiod.i rect ed m
Children are able tdiscernthat others have minds from the agelgfears old
(Astington & Hughes, 2013Children caralsogeneralise theiown understanding of minds
on totheanimalsthey interact withThey can attribute active imagination astesirego
animals and determine thaten animalfiave needs of their owiMyers, 2007) Children
also are able to distinguish a difference between animals and inanimate objects and
differentiatebelief thoseentitiesmental state§Sommer et al., 2019)
Childrends perceptions of animals and how
has been under researchéthat researchexistsshows that kildren are ingrained to see

different characteristics between different animstigrting with obvious ongesuch aghe
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sound of a hissing snak®&hich areanimals that might be a threatdbildren(Erlich et al.,
2013) Children as young &years oldvill focus onaliving animal more than a robot that
is moving aroundLoBue et al., 2013pecause they pay attention naturally to angnialthe
world around them. Theinderstanding dflistinctions between animals develops further
when they makdifferentiationsbetween other humans andn-humananimals(Hatano &
Inagaki, 1994)Childrenalsohaveshownempathyand concermowards animalg§Myers,
2007)

Differencesinc h i | darnedn dasdhind attribudion.

Adults have @omplex structure they use whéeatermining animal intelligence and
sentiencesuch as the ability tbecome distressed and feel p@duncan, 2006)Children,
however struggle with the concept of sentience aeem to use a heuristic based on,size
which, the smallest animals feel the most p@iscussed irstudy ). Children between the
ages oP and11 years oldhave beeshown to increase thaieliance on an entit dnsental
capacitesto perceivesuffer, and thinkwhen assigning moral stattssthem(Olthof et al.,
2008). While9-yearoldsf ocus on t he en fllyéayolilsu saeb itlhiet ye nttad t:
ability to suffer but alsfocuson t he ent i t y 6Byin@moducihgianogvelt o per c e
creatureQlthof et al. (2008yvere able to control whether the entity cop&tceive, suffer,
and think.The children were asked how wa@ guilty, and ashamed the person in the story
who bumped, hit, or kickethe entity would feelElevenyearolds judgedt wrongto injure
the entity that couldnly see and heawhile the9-yearoldsonly judged it wrong if the entity
could, in addition tseeing and hearingpuld also feel pain. Theesearcheralso compared
this to adults and found that the adults only felt it was wrong wheentiitg¢ couldnot only

suffer butalso think.
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Animal attributes, mind perception, and moral judgment

As we observed in Study hdre is a whol@ostof attributeghataffecta d u | t s 6
perceptions and moral judgments regardingnals These includeamonga number of other
factors intelligence, sentiencegesthetic qualities, similarity to humaasdedibility. When
people are making moral decisions about animals theychayse to highlight or ignore a
number of these factor§hey may place gater value on a select few attritait@ Study 1
we found that while all ages used intelligence information when valuing animals, adults
prioritised this information most, followed by older children. While the youngest children
based their value judgments on animal intelligence, fhe@gmentswere also guided bigss
abstracthingslike appearance and how threatening an animal might be to them. We also
found that the youngest children did not wuse
judgments of moral status. The older childs¢aredto shift their relianceon theedibility
statusof the animals morsimilarly to theway it was used bydults.

Comparinghow children interaedwith a real animal compared to a robot that
lookedlike an animalMelson et al. (20098howed that children were ableddferentiate
and gave more moral consideration to the real @bgy found that the childremade
different moral decisions when confronted with a robot dog that could move and respond to
commands and a real dothe childrenplacedvalueonthe sentience of the real dog.
Childrencan also show moral concefior animals when theghoose between alternatives
within the context of a moral dilemm€¥lilks et al. (2020kystematically varied the ratio of
humansone could save relative to dogspagsand found that children were more willing to
save the animals compared to adultse children tended to value human and animal lives
equally. They were torn when the ratio of lives one could save was 1:1. When the ratio
increased, e.g., 1:2, theyntked to save the greater number of lives irrespective of the species

(person vs. animal). By contrast, the adults tended to value the life of peopléharore
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animals and only deviated from saving human lives when the ratios were dramatically in
favour ofthe animal (e.g., 1 human: 100 dog®)is reveals that children are less speciesist
in their moral judgementss their decisions, relative to adults, were more influenced by the
number of lives one could save, as opposed to species membership
Categorisng animals

Children almost immediately start to orgsatheir worldinto categorie (Murphy &
Lassaline, 1997 Categorieexpand and differentiate and narraxth understanding as
childrendevelop. An easy description of thissisuperordinateategory such ate moving
animal with four legs category, this category has been called dog and when the child sees a
cat they say, Al ook, dog. 0o TAfterbeingcorrectedur s e
the child carexpandhisinto subordinateategores of dogor cat, but they will both be
under the category of animal or mammal or fluffy cuddly thing. This differentiation and
combining will continue untithildrenfully understand their worldAt the end othildhood
children hold very complex categorialsout the world around them

Speaking to the complexities of sorweegoriesMcGuire et al. (2022jound that
children are more likely to categorise food animals as pets than adisver, Asome
pointchildrenwill have to combine their understanding of animals and their understanding of
meat and esearch showsvenadultsstruggle withintegrating meat and animgBray et al.,
2016) Habituation to meat products as food and not animals, and the removal of animal
reminders within modern consumer environments (pagkaged and highly processed meat
at supermarkets) serve to psychologically diminish the connection between meat and its
animal origingKunst & Hohle, 2016; Piazza et al., 202Hpwever,adultsmay at times
experience cognitive dissonaneben theythink about animalg the context omeatand

the potential harm inflicted on animals to produd®iwsett et al., 2018; Rothgerber, 2014)
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Dissmance is an uncomfortable state of awar
negative evenfCooper, 2007)Most peopleshow concernfor animal welfare and even
believethat farmed animals should be treated humareiiytheiractions of consuming meat
are counter to thesentimentgRothgerber & Rosenfeld, 2022)/hen people experience
meatrelateddissonancgethey often engage in efforts to reduce it. One dissoraatecing
mechanism studied by researchersistieet i vati on t o deny/'itehe ani me
to question the sophistication or trivialise the importance of animal riidadgian,

Loughnan, et al., 2012Mind denial appears to be one consequence of categorising animals
as fAfoodo ( Br aAmarding taRotbgerbea (202Qhildzed indy use
categorisationseparating animals into diffemt groupsin order todeal with cognitive
dissonanceas adults daChildren may be encourageddmhotomise animals thesncounter
as pets or farmed animasd attach more value to those nséd for foodIn doing this,
Rothgerbesays,children may develop less affection toward farmed anienadisthus be less
traumatisedipon learning the origins of me&othgerber put forward that childreeed to
have four qualities in order teave cognitive dissonance. They haveab meatundersand
that meat comes from animals, they have to knvienals,andthey have tde able to
experience dissonance in genevYdith regards to the experience of dissonanbédiend s
experiences with and knowledge of meave to be sophisticated enough foerh torealise
their actions (of eating meat) are in confligth their ideals of not harming animals. One of
the themes running through the present research is to consider whethefagehcloldren
have a sophisticated enough understanding of meat noolivated to engage in sskrving

efforts to treat food animals differently than Aimod animals.
Children's understanding of animal meat consumption
Children's understanding of animal and meat consumption has been under researched

because of the setige nature of the topicStudies have been conductitrely on parents
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recall onthewaythey teach their childremvhenthey teach their childremndwhatthey
teach their childrefe.g., Bettany & Kerrane, 2018; Bray et al., 201)me parenés for
example, rural, farming communit@sare comfortabléaving conversations wittheir
childrenaboutwhere meat comdsom by the age ob years oldwhile other parents W not
approach the topic until the child has already leaat®alit the origins of meabmewhere
else perhapsaround ag®f 7 or 8years oldBray et al., 2016)Thus,there islikely a great
deal of individual variability in terms of developmental timwfgearningthat the animal and
the food are the same.

Evidencethat children do understd that animals arglaughtered for their meat is the
existence ofregetarian children that chose to be vegetasidgimout influence oparents or
other family member@Hussar & Harris, 2010Bray et al. (2016hotes that children who
discover the origins of meabmetimes will refuse to eat meat for a tideganadultsoften
reportedhaving afiimeat epiphanyd a moment when thengalised that meat involved animal
slaughted thatbegan their journey towards vegani@Pallotta, 2008)In Study 1 even
young children understood theltickens are consumed by people at rates comparable to
adults.Older children understood other animals lggs, sheep, anoctopuses were
consumed at rates similar to aduliewever,older children had less understandihgn
adultsabout consumption atnimals that were not consumed in their cultRethgerber
(2020)argues that children may learn that animals in general are used for meat, but children
may not fully understand which animals relate to specific types of meat. From our own
research (Study 1), we see that children are progressively learning which animals are used for
meat at different ratésfor example, with young children identifying certain animals (e.qg.,
chicken) as Afoodo ear | i er t hldenchildrenh their ani mal
knowledge of which animals are eaten was richer, more accurate and extended beyond their

own cultural boundarie$ndeed,Burich and Williams (2020found thatwhile children
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empathsedwith animals and understood the sentience of farm anjtha&lsyounger children
in the study lacked the knowledge of the treatment of the animals on the farm. They also
found that children over 1fears oldengaged in discussions about the ethical tremattianed
slaughter of animals for foodhisis similar to the way adultsakestepsto mitigatethe harm
being cause (improving living conditions oanimalswhile they are alivewhile still
engaging in practises that hurt anim@ating megt(Bastian & Loughnan, 2017)
The emergence of c¢hi erdmeatrcdngs franmapmearstt andi ng
begin around 6 years oldahn et al. (2021fpund that children from 4 to 7 years old had
little understanding of animddased foods and animals that are used for food, however this
knowledge progressiveincreasedvithin their sample with ag&he researchers wanted to
look at how children were tegorising the items that they were given into plant/animal and
food/not food. In order tensurehat even the youngest children could understand the task
the researchers made an effort to simplifyteks. Thechildrensoried picturesof food
itemsinto boxescovered inanimalhair or plans and also sort the picture$ items that were
edible or notnto receptacle# the shape of a mouth or a garbage can. When examining the
results, the researchers noted that their younger group of children hadhorade
categorisation errors in sorting the anirbaked foods and animals that are eaten into the
mouth, while the older children had significantly fewer errors. The researchers suggest that
the reason for the younger children making these errors washanation several factors.
These consist of American parentso | ack of w
childrendés | ack of wunderstanding the food ch
separated from its original sourdhe older cidren would be more exposed to where their
food is coming from but are still developing an understanding of what that process actually

entails.
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From these studies it is clear tlyaungerchildren are capable of understanding
where meat comes fromhen @ucated about it. They cgmocess that animals are used for
food. Their lack of understanding at this age, thus, seems to be largely a matter of adults in
their lives choosing to avoid this sensitive topic, as a matter of sparing them the potentially

traumatic emotions such a discovery might evoke.

Animal category and mind denial
Adults treat animals differently as a function of how they categorise thtaning
thatper cei ving an ani mal as ANfoodo seems to ha
perceptions of animals as sentient beings (Bratanova et al., Byafgnova et al. (2011)
found thatsimply categorising an animas food was enough for adultsremuce their
attributions of mind and moral concern forammal.Further, adultgre less likely tdake an
ani mal 0s imtaatceuntvhenghe ancneals classed as tbod animal for example,
Piazza and Loughnan (2016pked ata d u matigated use of information about an animal
when forming judgments oftteni mal 6 s mor al standing. They s
is personally used as fodge.g., pork eaters reasoning about piggrmation that would
otherwise impact on their moral concern for the animal is disregarded, arguably, in the
service of maintaimg that use of the animal. their Sudy 2, they describethree animals
one whichwaseaten by the participants themselygigs) andhe other twoanimal thatvere
not eaten in the participants culture tugre desébedas being eateim another culire
(tapirs in South Ameri ca aThdrededrahextbstribedd al i en
the animals as either intelligent or not intelligeérttey found that when the animal was eaten
by the participant the perceived intelligerfce., high intelligencepf the animal failed to
impact on their judgment of how the animal should be treated, whereasotfaily relevant
information promoted comen for the animals used as food in another culture. This happened

despite participants rating the three animals as equally intelligent when given information
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about the animalsdé high intelligence. This s
disaard information about an animal that they personally use as food. Arguably, this
behaviour is a useful strategy that serves to reduce any conflict a person might otherwise
experience when considering the morality of animal slaughter (see Rothgerber &&Rlhsen
2021).
Ang et al. (2019joundpeople who ate meat devalueental capacityatings of
animals consumed by humans compared tq pétde people who did not eat mestowed
no difference in the mental capacity ratingsthose two sets of animalshis is further
evidence thapeople willselectivelyignore information when it is of benefit to themselves.
McGuire et al. (2022poked at categasation of animals by children and adults. Children
were lesdikely to categose farm animals as food than adults, instead they casegdtiem
as pets. This could mean that children are less rigid about the categories than adults or
possibly that their knowledge of which animals serve as food for humans isectgart
still developing. Finally, Wilks et al. (2021) found that schageé children place more value
on animal life, compared to adults, when making decisions about whose life to save within
sacrificial dilemmas. This valuing of animal life did not seerbe influenced by the
classification of animals as food vs. afmod, as pigs were treated very similarly as dogs in
these scenarios.
Several empirical questions about childre
animals remain untested or in need atharinvestigation Onesuchquestion is whether
children are likely to reduce their moral concern for animals commonly understood to be
usedasfood, mud@gsadul ts do, or whether childrends mo
by this instrumental use ahimals. Furthermore, it remains unclear whether seagel
children would exhibit the typical, sedierving behaviours adults exhibit when considering

the moral worth of food animals relative to Almod animals with comparable properties.
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Overview of the Present Studyand Hypotheses

The present study considers whether children might, similar to adults, engage in
motivated uses of moralgelevant information about food animals. Specifically, the research
focuses on i nfor mat i aimntelégbnoeand cansidera whetheal 6 s per
children might differ from adults when confronted with such information, particularly when it
is presented about an animal typically used as food. We drew upon research, and our own
findings from Study 1, that suggestsildren are less likely than adults to categmeanimals
as fifoodo and to devalue food animals (e.g.,
hypothesised that children would not show the same motivated process evinced by adults,
particularly, in gnoring relevant information when forming judgments about animals used as
food (e.g., Piazza & Loughnan, 2016). Based on our findings from Study 1, and in line with
the theorising of Rothgerber (2020), we suspected that children would not readily
differeniate, in their moral judgments, animals eaten and animals not eaten, as adults do
sincechildren likely lack the sophisticated processes neadexppreciate their rol@ meat
production (e.g., the understanding that meat consumers perpetuate thees@ugiimals
with their food choices).

Our age rangexpanded otthe rangave sampled foBtudy 1by includingchildren as
young asd years old and up to 11 years olthis was don®decause we expected to see a
focusoman ani mal 6s i ntr i nsi candwmardullityfocusihthee young
older children, however due smme practical limitationthis agewas collapsed intone
group. We still expected the older childrterbe lessnorm driven than adults gbis grouping
of the children into one group be compared to adultsmainsuseful

We al so expected that childrenbés judgment

generally, be | ess i nfdstamsas featl. At weshaveseenu | t s by
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adults tend to reduce their moral concern for animals when viewing them as food (Bastian et
al., 2012; Bratanova et al., 2011; Piazza & Loughnan, 2016). Arguably, this may be a direct
result of objectifying animals as fdé i.e., a consequence of categorisation (Bratanova et al.,
2011), or, additionally, a result of motivated cognifoire., a consequence of efforts to
avoid the moral implications of eating animals (Piazza & Loughnan, 2016). Since children
arelesslikeyian adults to categorise farmed ani mal
have less knowledge of how meat is produced, and consequences of this for animals (Bray et
al., 2016; Hahn et al., 2021; Rothgerbe?@0we hypothesised that their moral evéilors
of animals would be Il ess influenced by the a

To test these theoretical aims, manipulated the intelligence levalfa food and
nonfood animas looselymodelledon the metbds of Piazza and Loughnan (2016, Study 2)
Since children in our previous study had the greatest level of understanding about chickens
being used as food (and in English chicken is the same word for the bird and the meat
consumed), we udglea chicken as the animal that was recognisable as a food animal and a
similar sized but unfamiliar bird (kakapo) as the #iood animal.This was a departure from
the animals used by Piazza and Loughnan (2016). Participants included a new sample of
schootage children, ranging frodhto 11 years of age, and a new sample of adults. All
participants evaluated the acceptability of harming one of the two birds after reading
information about its intellectual abilities or lack of ability.

Our specific predictins were as follows:

Hypothesis 1:Compared to adults, children will show more concern for all animals
in their judgment of harmful actions.

This developmental difference will be especially visible for the food animal

(chickens)where adults are expectemshow little moral concern for the animal. In other
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words, relative to adults, children were expected to be overall less accepting of harm to
animals.

Hypothesis 2a:Adults will utilise intelligence informatiom their moral judgment
more for noAfood animals than for foodnimals.

This was an attempt to replicate the findings of Piazza and Loughnan (20it6)
would bemanifested byninteraction of animal category and intelligence.

Hypothesis 2b:Relative to adults, children will exhibit fewer differences in their
treatment of food and nefiood animals. That is, children are expected to beftess
categorydriven in their treatment of animals.

We expected this to be the case on the bagikilolren being less rigid and
discerningwhen it comes to categorising animals as fddGuire et &, 2022)
Preregistration and Open Science

We preregistered our research objectives, recruitment strategy, methods, and analysis

plan on AsPredicted [ségtps://aspredicted.org/XTP_M]LFAn anonymsed version of our

data set and copies of our research materials are available on Open Science Framework [see

https://osf.io/p94cu/?view only=19ad241f33bd4bf4a03b45d868fh This research was

conducted within the guidelines of tRaculty of Science and Technology Research Ethics

Committee at Lancaster University

Method
Participants
Forour preregistered recruitmestrategy, we calculated a power analysis for a

2x2x2 betweersubjects designsing G*power(Faul et al., 2009)We needdbetween 327

! This preregistratiomasamendedo reflectchangesnadeas a result ofhe COVID-19 pandemicA
preregistratiorhad beersubmitted prior to the pandemibjs amended version was submitted after data
collection resumedyut prior to analysis ofthe h i | dlatee n 6 s


https://aspredicted.org/XTP_M1P
https://osf.io/p94cu/?view_only=19ad241f33bd4bf4a03b45d707a668fb
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to 418 participants to have 80980% power of detecting a medium size effect (f = .20). We
estimated the size of the effect using Piazza and Loughnan's (2016) reported effect sizes for
the inteaction of animal intelligence and perspective (Study 3). To achieve this level of
power, we airadto recruit a minimum of 200 adulésxd140 childrenthe lower value for the
children was based on realistic recruitment expectations surrounding chilégppatsc

Adults. Adult participants were recruited from Prolific Acadeniigvo-hundred and
seven adults started the survey and 202 completed it (females M=;83,29.85 yearsSD
= 10.88). The sample was varied with the three most frequent natianbéireg British
(28%), Polish (22%), and Portuguese (13%); the remaining participants had a variety of
nationalities.

We collected another set aflultparticipantghatwereall residents in the hited
Kingdom The patrticipants from the first set were not eligibleptticipate in the second
round of data collectiarThis secad run consisted d&#53adults starhg the survey and30
completng it (females n =140, Mage= 32.52years,SD=12.07). This samplavas mostly
British (68%)and all UK resident&or adul ts we used-inpmeol ific
screens to exclude vegans, vegetarians, and pescat&oatige second collection of adult
data, we also asked in the survey what their distiwaase they got through the {s@een
We found thatthere weraminor differencedetween the two setghen we ran the anaes
such asfor the question about cages there wersigaificant results for the second set while
the first sehad a main effect of intelligence and bird. The question about foodrder
difference between the setise second sethowed an interaction between intelligence and
bird while the first setlid not show the interactiomVhen we combined the two sampédter
exclusions (n = 42detailed laterthe total sample includetilOadults(females n = 218Ylage

= 31.13 yearsSD= 11.42.

A
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Participantsn both setseceived £1.50 for completing the set of studies which

included this one, the entire survey lasted approximately 10 minutes.

Children. We recruitecthildren in two setgthe first batchwascollectedin personn
aschoaltheseconb ccur red at t h ewasoherséed byleepatestl h o me and
guardian We initially recruitedd8 children from a primary school 8outhLancashire,
England.The £hool was approached by the experimenter and invited to particljete.
school was given study information sheets and consent forms to be sent home to parents. The
rate of return was approximately 60% of the consent forms. Children with signed consent
forms were asked for their verbal assent before starting the studyo Beleool closures
caused by th€OVID-19 pandemidhe recruitment strategy hadlie adaptedo parents
overseeinghecompletion of thestudies at home with their childrehhe recruitnentfor this
phasewas conducted througdthools the advertisemestabout the studwereeithersent
homewith thechildren or advertised in the school newslettBesentl consentvas obtained
onlinea n d ¢ h velbal assentdvas required priomp@rticipation

Two children were removeidom thefirst set because they did not understand or
failed to complete the questiarssthirdchild, in the second setjasexcluded for failing the
attention check criteria we setit in the preregistration fahildren. This left us witla total
of 82boys and6 girls (n = 148) Ages range from.21 to 11.98years Mage= 8.47 yearsSD
=1.79.

Exclusions

For adult participants, we excluded (TaBl&) extreme outliers on the manipulation
check which were defined as extreme sc@r¥ea SD)in the direction opposite to the
manipulation. We also excluded vegans, vegetarians, and pescatarians that made it through
the prescreenas well as those that iledted they did not eat chicken.

For children, we excluded if they incorrectly answered 2/2 attention checks.
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Table2.1

Numbers of exclusions within each category

Reason for exclusion Children Adults
excluded excluded
Failed attention checks 1
Outlier with regards to the intelligence manipulatio 25
Pescatarian, Vegetarian or Vegan diet 12
Does not eat chicken 5
Total 1 42

Materials and Measures

Animal images Patrticipants received information about a bird, either a chicken or a

kakapo, and a raven (Figuzel).

Figure 2.1. Images ofleft to right)the kakapo, chicken, and raven.

Animal categoryWe used chickens as the animal that npasticipants, even
children would recognise as a food animsihce Study 1 showe2ll% of our younger
children knew chickens were eaten by people. The bird we used as a comparison to the
chicken was the kakapo since they sirsilarly sized, flight limitel, and unfamiliar to most

people since they asn endangered bimkative to New Zealandepending on condition,
































































































































































































































































































































































































