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“A tadpole is not simply an unformed frog, and we should
endeavor to understand the experiences and needs of children
within the social and cognitive environment to which they are
uniquely adapted. If interactions with animals are as attractive
and important to children as they appear to be, then it is the
height of adult arrogance to assume that child-animal relations
are somehow irrelevant to normal development”

James Serpell, 1999, Animals in Children's Lives, p.92
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ABSTRACT

A growing body of evidence suggests that intergctirith animals, owning a
pet, as well as animal-based educational progréwase several benefits on
children’s emotional and social development. In tioatext of the Biophilia
framework it has been stated that humans possesedisposition to be
attracted by other species and several studies Bhwvgn animals to be
powerful stimuli able to elicit positive responseach an increase in attention,
social behaviours and positive affect, even indreih with social impairments.
However, while research efforts have been dedictdedmpirically confirm
human *biophilic’ (and/or ‘biophobic’) predispositi and its emergence during
development, very little attention has been paith®identification of specific
animal characteristics underpinning distinct bebaral responses in humans,
particularly in children. The perception of certaimilarities to human beings,
the predictability of the behaviour, as well as itifantile appearance, appear to
be the best candidates to form positive attitudesatds animals and to evoke
affiliative responses, such as nurturing behaviblowever, previous research,
including analyses on human attraction to certaaiimal features, did not
consider children younger than 6 yedrse general aimof the work presented
in this thesis was to analyze both attitudes (ireferences) and behavioural
responses (i.e. gaze behaviour) towards animalubtipnesenting differential
morphological characteristics (different animal gpe and animals with
specific facial features) in 3-6 years old children population usually not
addressed in the literature. In particular,Ghapter 2, we report about the
impact of species’ philogenetic closeness to hunaswlsdomesticity in animal-
related attitudes forming, while hapter 3 we show the effect of the presence
of an infantile facial configuration (i.e. baby scha) on children’s perception
of some animals, specifically of the most commongremals (dogs and cats).
Both these studies relied on the assessment alrehis explicit preferences for
photographic stimuli depicting animalShapter 4 describes research in which
a standardized set of stimuli and eye-trackingrietdgies were employed as a
tool to deepen our knowledge of human perceptioanoihals and to evidence
the basic mechanism underlying motivation and pesfee. Both indirect (i.e.
cuteness rating) and direct (i.e. visual attentim@asures of preference show
that the incentive salience of infantile traits htighe a causal factor behind
human attraction to animals, especially pets. Hanethe appeal of infantile
features only partially explains why some animaseha powerful hold over
human perception. Analyses of the effects of factrch as gender, age, pet
ownership - described i€hapter 2, 3 and 4- highlight the importance of
human individual factors in modulating preferendesvards animals and
attitudes’ forming. Results are discussedconsidering the impact of this
knowledge for different disciplines, such as enwmental psychology,
education and animal welfare, as well as for themtip and recreational
programs.
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1. GENERAL INTRODUCTION

1.1. THE ANIMAL APPEAL: FEATURES UNDERLYING HUMAN
ATTRACTION TO ANIMALS

It has been hypothesized that humans exhibit aalanterest and attraction to
other species and their activities (the so-cabB@ophilia Hypothesis Wilson,
1984). In the context of Wilson’ theory (1984), ttheman need and propensity
to focus on and to affiliate with animals (‘Bioghli), as well as its counterpart
(negative attitudes towards some animals, or ‘Bodyéy), have been depicted
as biological tendencies (Wilson, 1984; Kellert938). Although the existence
of a genetic predisposition to be attracted byedéfit aspects of the natural
world, including animals, has so far had limitedpécal support, Biophilia
theory may represent a valuable framework for itigaing the human
affiliation with animals and to chart ontogenetizicse (Kahn, 1997).

A general proneness towards animals seems to emfeoge early
childhood onward: infants as young as 4 months shovoverall preference
(i.e., look more and show more positive emotiomalponses) for animal over
inanimate stimuli (DeLoache et al., 2011; Lobu@let2012). Even in subjects
with a deficit in the social domain (i.e. childrdiagnosed with autism spectrum
disorders, ASD) such a preference for animal fohms been shown (Celani,
2002; Prothmann et al., 2009), as well as an iser@asocial behaviours in the
presence of animals compared to toys (O'Haire.e2@13).

Human proneness towards animals and love for tiseconfirmed by the
observation of the willingness to take care ofd &minvest resources on - pets
in an ever-increasing numbers of people all aroinedworld (Serpell, 1996;
Herzog, 2011). At an early age children come tce dar a wide range of
animals and it was also shown that the vast mgjofitchildren, if they do not
already own a pet, express a desire to have ohen(8a, 1981; Kidd and Kidd,
1985; Pagani et al., 2007). For many people reiahigps with animals present
several similarities with the bonds they form witther human beings. Many
owners feel that their pet is a member of the faraitd treat it as such (e.g.
speak to it) (Serpell, 1996; Wells, 2009).

Why animals constitute such an attractive stimftudumans is not clear.
In general terms, their biological characteristezech as motion or sensory
properties, as well as human perception of theiityalbo perceive, learn and
think, makes them particularly appealing in comgami with inanimate stimuli.
Some authors have stated that the affinity of pedpt pets may come from
animal’'s multisensory characteristic and from thepde and interpretable
pattern of movements characterizing animals suathogs that might facilitate
the engagement of people (especially in the casehibdiren with ASD) in
structurally simple social actions that do not iegjthe interpretation of verbal



cues and are highly repeatable and predictableefRednd Goodman, 1989;
Sams et al., 2006; Solomon, 2010).

However, despite the common practice of pet-keepingestern societies
and the widespread human attitude to develop iatezlese relationships with
animals, little is known about how humans (bothidgp and atypical
population) perceive animals. While research effdrave been dedicated to
empirically confirm human ‘biophilic’ (or ‘biophobi) predisposition and its
emergence during development, very little attentitas been paid to the
identification of specific animal characteristidsleto influence our attraction
to animals (and ultimately our affiliative resporteeards them). More research
is thus needed to explore animal features andstmaitderpinning distinct
behavioural responses in humans, particularly ildien.

Preliminary studies aimed to compare children’s avatur towards
robotic, stuffed and real animals suggest thatetbfices in animal features
(such as their animacy, size, texture and speecements) can impact upon
children’s emotional response and their willingness engage in social
interactions (Kerepesi et al., 2006; Ribi et aQ0&, Howard and Vick, 2010).
Unique behavioural responses to each type of anwerde observed in
kindergarten children interacting with a live tarda, a cockatiel, a rabbit, and
a dog, with differential reactions to each animeing independent of the ages
and genders of the children (Nielson and Delud8919

Nonetheless, the existence of a huge amount ofrdiff and variegated
animal forms makes difficult to assess how the gdrappearance (and/or some
specific morphological characteristics) of animasable to elicit distinct
behavioural responses in children. Hence, whereaetiral information is
either unavailable or inaccessible, it is necesdaryrely on more easily
measured correlates of behaviour, such as attimudpreferences.

Like most other human attitudes, the reason whylgeltke some animals
while disliking others is an extremely complex issinvolving a multitude of
evolutionary, psychological and cultural aspectsrggll, 2004). It is evident
that the enormous variance in people’s attitudesitds animals depends on a
range of factors, including intercultural differesc and individual human
attributes, such as gender, age, educational lexgosure to animals, pet
ownership (Kellert, 1980; Serpell, 2004).

However, even not considering this variance, péspleoneness towards
and consideration of animal species greatly vapedding on some attributes
intrinsic to the animal itself (Serpell, 2004). Aral physical appearance was
shown to be a salient factor underlying humanuatéis towards some species.
Among others, animal attributes that have been moasistently shown to
affect human preferences and attitudes are anthmogahic features, large size,
neotenic (juvenile) traits, shape, and color (Skrpe04).



In the next two sections, the analysis of the ifice of some of these factors
will be deepened through the exploration of thasienal attributes that are the
best candidates to explain human attraction to sspreies and animals’ ability
to evoke social responses and positive affect (lagid counterpart, i.e. negative
attitudes). In particular, the effect of animal #arity to humans and species’
utility on animal-related attitudes in humans vl explored, as well as the
effect of animal infant-like traits on human prefleces for and attraction to
some species such as dogs and cats.

1.1.1. Similarity to humans and utility

The modalities with which humans perceive and redpto animals are

consequence of different interacting variablesp&er(2004) summarized the
results of several investigations regarding thi@dgroposing a motivational

framework based on two primary dimensions: affectand sympathy (i.e.

people’s affective and emotional responses to nonam species), and utility
(i.e. people’s perception of the species’ instrutakmalue). Animals (mostly

domestic) that are recognized as useful or beméfioi humans are generally
regarded more positively than species that aredssful, or damaging or that
pose threats or health hazards. For example, huteadgo avoid predators that
may pose a serious threat to them and in genesadrédevant animals or

animals that are associated with diseases, suictvexsebrates or mice (but see
exceptions, Serpell, 1996; Serpell, 2004; Herz0d.12.

However, considerations on why some animals evgkgathy and affect,
while other do not, are complex and should take aticount the large influence
of both physical and behavioural characteristictefvarious species on human
perception. A substantial body of literature oritades and likeness of non-
human species has shown that people are particdtrhcted to animals that
they perceived as more human-like: species clogtogénetically to humans
(e.g. apes, monkeys) or that are physically, bemally or cognitively similar
to them (e.g. penguins, dogs, dolphins, charismatégafauna) tend to be
preferred, evoke more positive affect, as well ahdr concern in term of
welfare and conservation (Driscoll, 1992 ; Kelledt993b; Plous, 1993;
Gunnthorsdottir, 2001; Serpell, 2004; Knight, 20@8y contrast, humans show
negative attitudes towards animals considered pgyletically distant or
dissimilar (e.g. reptiles, fishes, invertebrateikellert, 1993b; Bjerke et al.,
1998; Woods, 2000; Bjerke and Ostdahl, 2004; Prakopl., 2010; Wagler,
2010). People’s knowledge of species can influeatitudes, however
scientific considerations appear relatively muchssleimportant than
anthropomorphic (phylogenetic) and anthropocen(utlitarian) factors in
determining human attitudes towards animals (Mdréipez et al., 2007).

The examination of the different factors influergcinuman propensity to
affiliate with some species has attracted the wtenof researchers from
different disciplines, in particular the empirigaéstablished fact that some



animals are favored while other are disfavoreda imatter of concern to the
field of animal welfare, as well as to conservatimology (Plous, 1993; Czech
et al., 1998; Gunnthorsdottir, 2001; Serpell, 2004sdell et al., 2005;
Kaltenborn et al., 2006; Tisdell et al., 2006; Niaitépez et al., 2007; Knight,
2008; Batt, 2009). This interest has led to a gnember of reports on human
species’ preferences and willingness to supportesamimals (in terms of
conservation and/or animal use) from many countihésst of these analyses
are focused only on adult subjects. Hence, wheteefoundations for attitudes
towards animals are laid during early childhood and/hat degree preferences
and attitudes typology change with age and expegienstill largely unknown.

Previous studies have shown that in children amdeadents a preference
for familiar species (such as domestic animals)r avidd species is already
present, as well as a negative orientation towiang=tebrates and fear-relevant
animals (Bjerke et al., 1998; Prokop and Tunnieif2008; Randler et al.,
2012). Girls show to be less favourably inclineantboys to animals associated
with fear and disgust and in general to animals ey pose a threat, danger,
or disease to them (Prokop and Tunnicliffe, 201@&ndRer et al., 2012).
Moreover, girls appear to be more pet-oriented,levbioys show a greater
preference for wild animals than girls (Bjerke ket 5998).

In general terms, it seems that interest in aniraat the liking of animal
species is reduced with increasing age (Bjerkd.e1298; Bjerke et al., 2001;
Pagani et al., 2007; Prokop and Kubiatko, 2008k&sand Tunnicliffe, 2008).
However, it should be taken into account that nedshis information refers to
attitudes and species preferences shown by chilainenadolescent ranging in
age from 9 to 15 years. The vast majority of steidie attitudes to animals and
the liking of different species do not considerdt@n younger than 6 years. In
fact, attitude assessment typically relies on the of the questionnaire survey
(e.g. level of agreement or disagreement with ual#t statements on Likert
rating scales or open-ended interviews) and thppeoaches are not easy to
apply in developmental studies, especially wherig@pants are very young.
Indeed, in-depth examinations of attitudes towaadgmals in very young
children are needed since they may evidence spetifinds and help
elucidating the trajectories of attitudes’ forming.

1.1.1. Baby schema and the ‘Cute effect’

In the literature it is claimed that humans tendptefer animals that they
perceived as aesthetically appealing or ‘cute’ (601979; Woods, 2000;
Gunnthorsdottir, 2001; Stokes, 2007; Knight, 2088;her and Monton, 2011;
Herzog, 2011; LiSkova and Frynta, 2013 ). Cuteiesdten used as a measure
indicative of attractiveness to a stimulus commasgociated with infancy and
youth. The term was conceptualized in the Konradehp's notion of
Kindchenscheméor baby schemjaand first described by the ethologist as a set
of facial features (i.e. large head and a rounck,fac high and protruding



forehead, large eyes, and a small nose and mobth)ta trigger an innate
releasing mechanism for caregiving and affectiviermation towards infants
(Lorenz, 1943). More recently, several empiricaldgts have shown that faces
with these traits are commonly perceived as cutd afttractive and are
consistently preferred to those with a less infarfticial configuration (Fullard
and Reiling, 1976; Sternglanz et al., 1977; Hildelolt and Fitzgerald, 1979;
Alley, 1981; Sanefuji et al., 2007; Glocker et 2009a; Lobmaier et al., 2010;
Luo et al., 2011, Little, 2012).

The concept of cuteness not only encompasses tloegsing of specific
morphological features, but also involves a posiaffectionate behavioural
response. Increased attention and willingness te, cpositive affect and
protective behaviour, as well as decreased likelihaf aggression towards the
infant, characterize the so-calldzthby schema responsar cute response
(Lorenz, 1943; Alley, 1983; Brosch et al., 2007p€Ker et al., 2009a; Sherman
et al., 2009; Nittono et al., 2012). Recent findingn the neural basis of the
baby schema response, and its extension beyonudtteer-infant relationship
context, may explain why we feel the urge to careahything that resembles a
baby. Using functional magnetic resonance imaginas been found that the
baby schema activates a key structure of the mesomonbic system
mediating reward processing, suggesting its rofgaviding motivational drive
to caretaking behaviour (Glocker et al., 2009b). simecies whose young
completely depend on their caregivers for sustemagmad protection, such
response has a clear adaptive value, contributirenhance offspring chances
of survival (Lorenz, 1943) and helping mothers é@us on newborns and
modulating attachment (Sprengelmeyer et al., 2009).

It is well known that some animals, such as thetrnoeimon pet species
(i.e., dogs and cats), exhibit both morphologicatl ebehavioural infantile
characteristics, which have been retained intotadad as a by-product of the
domestication processdoteny Lorenz, 1943; Belyaev, 1979; Clutton-Brock,
1981; Frank and Frank, 1982; Hare et al., 2003ankile characteristics have
also been emphasized during human selection o&inebreeds for aesthetic
reasons (e.g. lapdogs) and it has been hypothetliz¢dsuch features might
form the basis of our attraction to animals, esgcpets. Both morphological
and behavioural neoteny may combine to elicit eomati/affiliative responses
towards pets (cute response) and may bear somefpdré responsibility for
our motivational drive to pet-keeping and pet-cakigtg (Archer, 1997). This
idea has gained weight in the light of some evidahat the bond between pets
and their owners shares striking similarities te thlationship between human
parents and their children (e.g. the language tsealk to animals mimics the
so-calledmothereser baby talkand dogs seem to view their owners as a secure
base, Hirsh-Pasek and Treiman, 1982; Horn et@L3R

The idea that the human response to infantile featis not restricted to
conspecifics, but can also be elicited by hetercifipse was first proposed by
Lorenz and was subsequently demonstrated by semem@irical studies which
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have shown the generalization of the cute resptinseal animals (Archer and
Monton, 2011; Little, 2012), representations of naasls such as cartoon
characters (e.g. Mickey Mouse, Gould, 1979) andfesi(ioy animals (e.g.
Teddy bear, Hinde and Barden, 1985; Archer and btgn2011). Infantile
features present in images of young animals arttidee of infant-like adults
are able to affect both adults and children’s peafees for those images and
their perceived cuteness (Lorenz, 1943; Fullard Reiing, 1976; Maestripieri
and Pelka, 2002; Sanefuji et al., 2007; Archer iotiton, 2011; Little, 2012).
Gender and familiarity with animals may modulatetsa response, as was
shown in Archer and Monton’s study (2011) in whigbmen showed higher
preference scores for pets with infantile featdihes men, and pet owners rated
pet faces as more attractive than non-pet ownegsrdless of whether the faces
had infant features. In this study a species-sjpepreference was also shown,
specifically in adult cat owners (Archer and Montaa11).

However analyses on the emergence of a cute respahsing
development and its extension to human-animal sbraee scarce. Previous
assessments of age effects on preference for hanshanimal infantile stimuli
produced conflicting results (Fullard and Reilid§76; Feldman et al., 1977,
Maestripieri and Pelka, 2002) and most studies thablved children as
participants used stimuli not objectively quantifiaccording to the baby
schema content. Moreover, to our knowledge, norgite have been made to
analyze the response to both animate and inanimi@etile stimuli in children
younger than 5 years.

In sum, the literature reviewed so far highlights scarce knowledge about the
emergence of animal-related attitudes in earlydtioibd. In particular, little
attention has been paid to the exploration of wiaicimal characteristics affect
young children’s perception of diverse speciessTaills for further research to
assess the mechanisms underlying children’s dtiradb different animal
forms.

Greater knowledge on early attitudes towards aminiels implications for
promoting interest towards animals and for buildedycational interventions
addressed to young children. This is particulaniypadrtant in the light of the
mounting evidence that contacts with animals mdgcafchildren’'s wellbeing
and impact upon developmental trajectories (Endenlamd van Lith, 2011,
McCardle et al., 2011) and by the growing employtr@rdifferent animals in
educational and therapeutic contexts.

1.2. ANIMALS IN CHILDREN’S LIVES

In contemporary societies, non-human animals plaglint role in children’s
lives. Throughout childhood, almost all infants atdidren play with animal-
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like toys, their clothes, bedrooms, and classro@res all decorated with
representations of animals, they read fairytaleslaok at cartoons and films in
which the central characters often have animalufeat (Serpell, 1999).
Children have also several opportunities to enauauhd to have contacts with
real animals. In Western societies the number ofkabold pets have increase
dramatically in recent years, including the numbknon-traditional pets (e.qg.
USA and ltaly, APPMA, 2013; Eurispes, 2013). In iéidd to animals in their
homes, children may come in contact with animald eeteive information
about them in a variety of public settings, inchglschools, zoos, aquaria, and
science museums (Serpell, 1999).

Despite the prominent role that animals play inldzkin’s lives, the
analysis of how children relate to animals, thdiitiaes towards them and the
effect of contacts with animals on their developtrame relatively new area for
scientific inquiry. To date, there are two mainaaoé research: a body of studies
investigating the impact of contact with animalstioa development of children,
and those examining the potential use of animalgg@ally dogs and horses) in
therapeutic interventions.

In the next two sections we describe the curreatestf the art about the
influence of animals, especially pets, on childdavelopment. The aim is to
highlight the importance of exploring the child+auail relationship since very
early developmental stages, in particular for tmpact that this information
might have for the development of animal-based atilie programs and for
child therapy (Melson, 2002).

1.2.1. Bond and benefits

There is an increasing agreement on the positifleicince of companion
animals on children’'s emotional and social develepm(Melson, 2003;
Endenburg and van Lith, 2011). Many parents reffat pets can be valuable
tools with which to educate their children (Endemgpoand Baarda, 1995). This
general belief was repeatedly confirmed by psydfiold testing that has shown
that growing up with pet animals may have a beradfieffect on the
development of self-esteem, self-competence, amdnamy, can encourage
caring attitudes and behaviour, promote the dewedop of moral reciprocity
and enhance empathy and sense of responsibilitys@deand Fogel, 1989;
Endenburg and Baarda, 1995; Van Houtte and Jab@85; Serpell, 1999;
Vidovi¢ et al., 1999; Daly and Morton, 2006; Endenburg el Lith, 2011).
Research has also shown that children who haveitveoattitude towards
companion animals are more empathic than thosehakie a negative, or less
positive, attitude (Daly and Morton, 2006). Ability perceive animal’'s need
seems to have a transfer effect to empathy witlplpe(Melson and Fogel,
1989; Ascione, 1992; Ascione and Weber, 1996; P#00), thus growing up
with animals (especially the formation of a bondhwthem) may promote the
development of social intelligence (Kidd and Kid®87; Poresky et al., 1987;
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Poresky, 1990; Melson et al., 1991; Poresky, 194@ovi¢ et al., 1999). As
stated by Filiatre et al. (1986) pet's behavidoould contribute to the
acquisition by the child of a more structured andren socially efficient
behavioral repertoire’(Filiatre et al., 1986), and the ability of dogsttmger
prosocial behaviours was also observed in childvégh a social deficit (i.e.
children with autism, Grandgeorge et al., 2012).

The role of animals as a source of support is aportant aspect in
children’s emotional development. Covert and cgjless found that many of
the children in their study said that they turnedheir pets when they were
upset (Covert et al., 1985) and many children reparotional bonds with their
pets which represent one of the most importanttiogiship in their lives
(Melson, 2011). Melson writes that a petanimate, responsive proximity
makes children feel less alone in a way that toydsgames, television or video,
even interactive media, cannotMelson, 2001, p. 59). Animals, especially
pets, may thus be an important part of childreivesl thanks to their ability to
provide support, comfort and companionship, to titute a source of non-
judgmental and positive affection, ultimately iraseng their psychological
well-being (Beck and Katcher, 1984; Bryant, 1990cNitholas and Collis,
2000; Knight and Edwards, 2008).

Animals may also increase or strengthen childreatsal networks, as was
shown in Paul and Serpell's study (1996) in whiobg-@wning children
reported experiencing more visits from their frisnand engaging in more
leisure activities, compared with non-dog owningldren (Paul and Serpell,
1996). Animals may promote social integration also educational
environments as was shown in a study by Kotrschdl @rtbauer (2003) in
which the introduction of a dog in the classroond lize effect of decreasing
behavioural extremes in children, such as aggressss, hyperactivity and
withdrawal (Kotrschal and Ortbauer, 2003).

While the analysis of the influence of companioimais on the social and
emotional development of children has attractedlatively high interest from
researchers, fewer studies have explored the mdkieof animals on their
cognitive development. This is surprising since Idren’s ‘biophilic’
predisposition to be attracted by other animalgd (Hreir activities) has the
potential to affect different domains associatethwdognition, learning and
language development. Attraction and curiosity abamther species may be
exploited in order to enhance the efficacy of betlhucational and therapeutic
interventions, since children are more likely to a#entive and to have
increased motivational levels if animals are ineal(Melson and Fogel, 1989;
Limond et al.,, 1997; Martin and Farnum, 2002; Esgewand Stokes, 2008;
Friesen, 2010). Since attention is one of the lepeets of the learning process,
interacting with animals, either by owning a pet through animal-based
educational programs, has the potential to reptesenasy mean for promoting
children emotional and cognitive development, fourmeracting individual
child behavioural problems (e.g. learning disaktif aggressiveness and
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attention deficit disorders) and for helping sodidegration (Hergovich et al.,
2002; Kotrschal and Ortbauer, 2003; Endenburg asad bith, 2011). For
example, Gee and colleagues found that the pres#naedog in a classroom
can provide many positive benefits for childrencliuging enhanced motor
skills, better ability to follow instructions andhproved memory (Gee et al.,
2007; Gee et al., 2009; Gee et al., 2010a; Gee,2(d0b; Gee et al., 2012).
However, more research is needed to find out wihhetbepanion animals can
also influence other aspects of cognitive develapp®&ich as language. It has
been suggested th&ompanion animal ownership may facilitate language
acquisition and enhance verbal skills in childr@iis would occur as a result
of the companion animal functioning both as a pdtiecipient of the young
child’s babble and as an attractive verbal stimylediciting communication
from the child in the form of praise, orders, enagement, and punishment’
(Endenburg and van Lith, 2011). Further researcthis area should thus be
encouraged.

1.2.2. Exploiting the animal appeal in Animal Assi®d Interventions

The forms and manifestation of human’s bond witmpanion animals has led
to an extensive use of animals in various theraglaotivity programs (also
known as Animal-Assisted Interventions, AAl), withe implication that this
bond is part of what helps patients to achieveajemtic gains (Friedmann and
Son, 2009; Grandgeorge and Hausberger, 2011).

There is a growing body of evidence showing thelbae relationship with
a pet animal is associated with significant heeftfiects in people. The most
cited outcomes include reduced stress, lowered ha@r and blood pressure,
reduced loneliness and isolation, increased sagiataction and connection,
and increased socio-emotional functioning (for diew see Friedmann and
Son, 2009; Wells, 2009). Although in different seglthe relationship between
owning a pet and health may be explained by arréntieffect such as the
association between dog ownership and the numbatidn of recreational
walks (Serpell, 1991; Anderson et al., 1992; Dekibamd Anderson, 1996),
more direct effects of human-animal contacts hasenbreported, albeit only
investigated in the short term (Friedmann et @83t Katcher et al., 1983;
DeSchriver and Riddick, 1990; Allen et al., 2002te@daal and Meintjes, 2003;
Friedmann et al., 2007).

In the context of the Biophilia framework it hasebestated that humans
possess a predisposition to be attracted by thieiteest of other animals
(Wilson, 1984) and attention to animals alone isutiht to be sufficient to
explain some of the benefits of animal assistedruaintions, since things that
tend to focus and absorb people’s attention in thogatening ways are also
known to exert a calming or de-arousing influen&at¢her et al., 1983;
DeSchriver and Riddick, 1990). The presence ofr@mal, or even the mere
observation of animals (DeSchriver and Riddick, 99 can buffer
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physiological and psychological responses to stnagsanxiety: as an example,
a transient decrease in blood pressure and hearaina in cortisol levels has
been observed both in adults and children in tkeegnce of a companion dog as
well as while interacting with friendly but unknowdogs (Friedmann et al.,
1983; Allen et al., 2002; Odendaal and Meintje€920riedmann et al., 2007).
Animals can indeed have a profound calming effadtthe general assumption
underlying animal-assisted educational and thetapeuderventions addressed
to children is the non-judgmental and non-threaigmature of the companion
animal’s support which can promote a climate offégd for the child and
contribute to a positive perception of a situatiParish-Plass, 2008; Endenburg
and van Lith, 2011). Animals may help children tpe with mildly stressful
activities (e.g. visit to the doctor’s office orading aloud) and also with a
major, stressful experience like hospitalizatiothwneasurable physiological
effects such as decrease in blood pressure and faar(Friedmann et al.,
1983; Nagengast et al., 1997; Havener et al., 2B00chard et al., 2004; Tsai
et al., 2010).

Since children are less anxious when they intengitt animals they are
also more wiling to engage with peers and adultst increase in
responsiveness, alertness and willingness to corcatienhas been observed
when a dog was introduced in the classroom or @majeutic environments
(Limond et al., 1997; Hergovich et al., 2002; Kotral and Ortbauer, 2003;
Esteves and Stokes, 2008). Emotional availabititparticipate in the therapy
practice was enhanced by the presence of a doggddAl in children who had
previously experienced psychological and/or physaiause and have been
separated from their families (Parish-Plass, 200Bg presence of an animal,
particularly a dog, is able to act as an “ice-begakit catalyzes communication
and enhances opportunities for social exchangeshackd interests which, in
turn, can promote a feeling of social integratibfcicholas and Collis, 2000;
Knight and Edwards, 2008), an aspect particularipdrtant for children with
atypical development and with physical disabilitiefiich may experience
social discrimination (Limond et al., 1997; Esteagsl Stokes, 2008).

1.2.2.1. The case of children with Autism Specisorder

Autism spectrum disorders (ASD) are characterizgd deficits in social

reciprocity and communication, and by unusually trieted, repetitive

behaviours (Kolvin, 1971). In particular, a diagiso®f autism implies

impairments in 3 behavioural domains: 1) sociakrattion; 2) language,
communication, and imaginative play; and 3) restdcrange of interests and
activities (World Health Organization, 1993; AmemcPsychiatric Association,
1994). It has been estimated that Pervasive Demadomml Disorders (that
include autism, Asperger syndrome and atypicalsentiaffect one child in

about 150 children (Fombonne, 2009), although s¢vactors may lead to an
underestimation of the prevalence (Lord, 2011).
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Despite the large number of therapeutic approafdreabe management of
infantile autism (Rogers and Vismara, 2008; Reich2@d 1), at present, neither
proven therapies nor preventive measures existn®runiversal treatment of
infantile autism. Therefore, further research artie tdevelopment of
individualized therapies for the ASD population eppimperative.

In the light of the growing body of evidence shogithe potential of
interactions with animals to benefit people, inchgdthose with disabilities,
some studies have specifically focused on the ablehild-animal relationship
in the ASD population (for a comprehensive revi@g ©'Haire, 2013). These
approaches are based on the assumption that thgoraioaspects of the
relationship with an animal (particularly a dog)gimi represent an effective tool
to dampen withdrawal of children with ASD by taiggt some of the core
symptoms of this disorder.

Although the first reports on the beneficial efeedf dogs with severely
withdrawn children date back to the ‘60s with tixperience of Boris Levinson
(Serpell, 1996), a systematic review of the literatreveals that it was only
from 2000 that this field of research has beenivetg growing attention, as
reflected in the increasing amount of studies higld. In the late ‘80s, Redefer
and Goodman (Redefer and Goodman, 1989) were p®riedhe scientific
approach of the effects of interaction with dogs amldren with autism.
Authors observed that, following the introductioh @ friendly dog into a
therapeutic session, seriously withdrawn childrath vASD showed a sharp
increase in the frequency of both verbal and nabalesocial behaviours; this
increase was directed towards the dog and thepisé@nd was paralleled by a
decrease in children's withdrawal. This general roupment could still be
observed 1 month after dog exposure (follow uplhaaigh in a smaller
proportion. However, Martin and Farnum’s study (2D@epresents the first
important attempt to perform a thorough analysishef effects of AAI with a
dog through the comparison with behavioural changesilting from the
exposure to different stimuli (ball/stuffed dog)hélse authors found that
children were less distracted, exhibited a morefplanood and were more
aware of their social environment when in the pmeseof the therapy dog.
Furthermore verbal interactions were stimulatedhgypresence of the animal:
children were more likely to talk to the dog, enigagthe therapist in
discussions regarding the animal, and speakingale@st topics unrelated to the
therapeutic protocol during the dog condition (Maand Farnum, 2002).

Similar results were obtained by Sams and colleagu® found that the
incorporation of animals (i.e. lamas, dogs and itapbn a school-based
occupational therapy program was able to encoulagguage use and social
interaction in children with ASD, particularly inomparison to occupational
therapy using standard techniques (Sams et alg)200

The efficacy of dogs’ presence in increasing theyagement and
decreasing negative behavioural patterns (suchggsessive and obsessive
manifestations) was also confirmed in a very reaa#e-study by Silva and
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colleagues. In particular, physical and verbal aggiveness, as well as self-
absorption, were significantly reduced while smilegsual contacts and
affectionate behaviours were increased (Silva.e2@l 1).

Intervention programs with horses, mostly involvimgounted riding
activities, have shown similar outcomes as thodaimdd by interaction with
dogs, and are increasingly recognized as a prognmiactice (Umbarger, 2007;
O'Haire, 2013). Both therapeutic horseback ridind educational interventions
involving horses have shown their potential to @se social responsiveness
and interactions, as well as communication in ASHIdcen, ultimately
improving the quality of life of these subjects amheir families (Bass et al.,
2009; Keino et al., 2009; Taylor et al., 2009; Mehavikj and Hodzhikj, 2010;
Kern et al., 2011; Gabriels et al., 2012).

Overall, results from these intervention programeseancouraging, since the
interaction of children affected by ASD with botbg$ and horses was able to
promote verbal and non-verbal behaviours, diretiatth towards the dog and
the therapist. In this context, it is importansteess that language impairment is
one of the most pervasive symptoms characterizimigiren with ASD early
during postnatal life and thus being able to aainupuch a domain is a main
challenge of current behavioural therapies. Takeyether, these studies have
shown that intervention strategies based on expipthe emotional aspects of
the relationship with a dog can overcome the iitgbdf children affected by
ASD to relate and interact with others by targesiogne of the core symptoms
of this disorder. In fact, some authors have suggethat being able to gain
access to pets, or to talk about them, might repites strong drive for children
with ASD to increase social interactions with thergpist (Sams et al., 2006).

The simple and interpretable pattern of movemdrds ¢haracterizes dogs,
might facilitate the engagement of children with BASh structurally simple
social actions that do not require the interpretatf verbal cues and are highly
repeatable and predictable (e.g. throw, fetch atribve play, walking the dog
on a leash, giving a hand command) (Redefer andi@an, 1989; Sams et al.,
2006; Solomon, 2010). Sams and colleagues sudggsa¢quiring the ability to
interpret and respond to the social and behaviawes$ of dogs may provide a
bridge towards learning to interpret the more sub#haviour of human beings
(Sams et al., 2006). It has also been suggestdadditgs, representing a
powerful multisensory stimulus - strong and cleaursls, a vivid visual
impression, a special smell and an innovation techio- might target the low
sensory and affective arousal levels characterighlgiren with ASD (Redefer
and Goodman, 1989).

In this context it is worth noticing that the Denvdodel, a therapeutic
intervention that integrates applied behaviour ysialwith developmental and
relationship-based approaches (Rogers et al., 1988h et al., 2008), involves
the use of ‘sensory social routines’ ir@peated dyadic interactions, based on
pleasurable activities, that have strong sensorypvement, and social
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foundations’ (Rogers, 1998). Thus, animals appear good carmdidat assist
therapists in building such pleasurable dyadicradtons.

Overall, these evidence suggest that interactirth amnimals, owning a pet as
well as animal-based educational programs have eat gpotentiality for
counteracting child behavioural problems (e.g. rewy disabilities,
aggressiveness and attention deficit) and for gidiocial integration, although
further research is required to confirm that angvak positive casual agents in
children social and cognitive development. In tlusntext it appears of
particular importance to investigate children’s gagtion of animals starting
from the very early developmental stages, by afmadyspecific characteristics
of different species able to evoke positive respsrand relevant for promoting
positive attitudes towards animals. The future lelhgle is to unravel the
spontaneous behaviour (attitudes) both in typicadl atypical developing
children and to explore the implications of thisormation for educators and
children’s therapists (Prothmann et al., 2005).

1.3. RATIONALE AND OBJECTIVES

1.3.1. Current state of the art and statement of th problem

The literature reviewed so far support the pedamgdgcommon sense that
animal contact benefits child development, butrtrechanisms that lie behind
the effects observed remain not clear. In the ctrtethe Biophilia framework
it has been stated that humans possess a pretimpdsibe attracted by other
species and attention to animals alone is thougbetsufficient to explain some
of the benefits of contacts with animals. Experitabrevidence of a human
tendency to be attracted by other species is adating, showing animals as
powerful stimulus able to elicit positive responsgch an increase in attention,
social behaviours and positive affect even in chitdwith social impairments.
However, while research efforts have been dedictdedmpirically confirm
human ‘biophilic’ (and/or ‘biophobic’) predispogiti and its emergence during
development, very little attention has been paithwidentification of specific
characteristics of the animals underpinning distinehavioural responses in
humans, particularly in children. Notwithstandifg tevidence on the impact of
animal interactions upon children’s wellbeing arttitides, information on
which specific characteristics of the animals abée @0 attract and engage
children is largely unknown and we have limited erstianding of how animal
features combine with children’s individual attribs to elicit differential
responses.

The perception of certain similarities with humagings, the predictability of
the behaviour, as well as the infantile appearagpear to be the best
candidates to form positive attitudes towards atgnzad to evoke positive
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responses such as nurturing behaviour. Howevewyabemajority of previous
studies on attitudes to animals and previous aealy®m human attraction to
certain animal features (e.g. baby schema) didcoosider children younger
than 6 years. Indeed, in-depth examinations of hary young children
perceive animals and respond to them is needec dimey may evidence
specific trends and help elucidating the trajeetof attitudes and preferences’
forming. The general aimof the work presented in this thesis was to amalyz
both attitudes (i.e. preferences) and behaviowspanses (i.e. visual attention)
towards animal stimuli presenting differential moofogical characteristics
(different animal species and animals with spediéicial features, i.e. baby
schema) in 3-6 years old children, a populationaliguinot addressed in the
literature. We propose that this analysis may mlevinformation on how
children perceive animals and a platform for furteeamination of the impact
of animals on children socio-emotional and cogeitievelopment.

1.3.2. Rationale of the studies

I.  Investigate explicit preferences for a variety @fedent animal species,
ranging from mammals to invertebrates, in childeged 3-6- years old.
We aimed at assessing the effect of taxonomic ckxse (a measure of
similarity to humans) and domesticity (a measurfawfiliarity and utility)
on children’s preference forming, as well as theemgance of gender-
based attitudes towards animals.

II.  Analyse the effects of specific facial features36 years old children’s
explicit preferences for animals. In particular aiemed at assessing how
the presence of infantile traits (i.&acial indey affects children’s
preference for the most common companion animads dogs and cats).
Moreover, whether a gender-biased tendency to renetially attend baby-
like stimuli (including animals) is already pres@mtchildren and how this
tendency combines with experiential factors (ige and pet ownerships)
was also assessed.

lll. Study the effect of an infantile facial configumati(i.e.baby schenmjaon
children’s perception of human and pet animalspgidioth indirect (i.e.
cuteness rating) and direct (i.e. gaze behaviowasures. We aimed at
exploring whether infantile features affect visuattention to animal
stimuli in children and whether both cuteness petfoa and gaze are
sensitive to cues specifically related to infakeltraits.

1.3.3. Experimental approach and outline of the thas

In Chapter 2 andChapter 3 we report two studies aimed at assessing 3-6 years
old children explicit preferences for photographimimal stimuli. Both these
studies used an experimental paradigm feraed-choice taskKFisher et al.,
1992) - in which two photographic stimuli are sitameously presented and
participants are allowed to choose one, since itvédl suited to evaluate
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preferences in young children (Schanding et alQ920 In fact, attitude

assessment typically relies on the use of the gumstire survey (e.g. level of
agreement or disagreement with attitude statenmmtsikert rating scales or
open-ended interviews) and these approaches areeasy to apply in

developmental studies, especially when participangsvery young. Although
the concept of human attitude is complex, the aimlgf explicit preferences
may be a good indicator of underlying negative pasitive attitudes (Woods,
2000) and may help addressing young subjects kindergarten children).
Moreover, the use of visual aids (e.g. pictureswilngs, videos) is a valid
instrument to assess perception of animals and h&y in eliciting and

maintaining respondents’ attention (Martin-Lopezakt 2007). When viewing
photographs, not only the information extractedmfrthe image influences
participants’ responses, but pictures also generatminiscences of past
experiences and previous knowledge of the subjepicted (Martin-Lopez et
al., 2007).

Chapter 2 describes a study aimed at assessing childreefenences for a
variety of different animal species, ranging frormmmals to invertebrates. In
particular the effect of taxon - as indicative athp phylogenetic closeness and
bio-behavioural similarity to humans (Batt, 20099+ preference scores was
measured. Children’s preferences for domestic avild species were also
analyzed. Since gender is recognized as one ahtist important demographic
variable affecting attitudes and behaviour towardmals (Herzog, 2007),
gender effects on participants’ responses were alssessed. Data were
analyzed in order to highlight general inclinatiaswell as children’s favour
or disfavour for some individual species that did follow average preferences.

Chapter 3 describes a study in which, using the same methgydforced-
choice taskFisher et al., 1992), we analyzed children’s gnafices for faces of
the most common companion animals (i.e. dogs ams) edth presence (or
absence) of infant features and the generalizatibrihis response to an
inanimate object, a teddy bear. Pictures employad been independently
validated in adults and classified on the bassmobbjective index of one aspect
of the baby schema (i.g-acial index Archer and Monton, 2011). Children’s
preferences for different species (dogs and catd) far animal over non—
animal stimuli were also obtained and the effe€tseq, age, and pet ownership
analyzed.

The analysis of children preferences for infanpkt dogs carried out in the
study described iChapter 3 confirms the notion that the infantile appearance
in the most common pets (and its appeal for humanag) be one of the driving
forces behind human attraction to these species iaditates an early
emergence of such a predisposition. There are theless, some limitations to
the generalization of these findings. First, thigioal set of pictures had been
classified only on the basis of th&acial Index which gives one objective
aspect of the baby schema while it does not meagber characteristics such
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as large eyes (Archer and Monton, 2011). Moreqietures depicted different
subjects and had different backgrounds (as welt@eur and expression).
Hence the interpretation of outcomes is limited #e impossibility to
dissociate the response to a specific stimulus é@msnvs. animals) from the
response to its facial configuration (i.e. babyesnh). Second, when asked for
overt preferences, participants might only repoocialy desirable and
appropriate responses, as evidenced in traditiseliireport measures (e.g.,
ratings, questionnaires, interviews). Direct prefiee assessments (such as
preferential looking) represent a more reliable aedsitive measure of the
observer's preferences (Fleming et al., 2010) arad rshed light on the
cognitive mechanisms underlying attraction to défe stimuli.

Chapter 4 describes a procedure adopted in order to crestendardized set of
stimuli with objectively quantified and paramettlgananipulated baby schema
content that retained all the characteristics & thdividual portrait. We
followed Glocker et al.’s procedure — originallyvééped to modify human
infant faces (Glocker et al., 2009a) - and werefittsé to apply it also to faces
of human adults as well as adult and young aninhalgges obtained were used
to systematically investigate the effects of theybachema on children’s and
adults’ perception of human and animal faces, ubwmty indirect (i.e. cuteness
rating) and direct (i.e. gaze behaviour) measurks.pattern of eye movements
is a susceptible index of our attention, motivatand preference and can be
modulated by cognitive demands and characteristicthe observed scenes
(Henderson, 2003; Isaacowitz, 2006). Eye-trackiagai technique used to
determine eye movement and eye-fixation patterna @lerson. It measures
either the point of gaze ("where the subject ixkiog') and the sequence in
which the eyes are shifting from one location tmthar. In this study eye-
tracking technologies were employed in order tolenegp whether infantile
features affect visual attention to animal stimalichildren and whether both
cuteness perception and gaze are sensitive tospeesfically related to infant-
like characteristics. The role of factors such age,agender, and
experience/familiarity with animals in modulatingtb cuteness processing and
behavioural response to infantile stimuli is stilbt clear (Maestripieri and
Pelka, 2002; Archer and Monton, 2011). Hence tliecef of gender and pet
ownership were assessed and, for comparative mgposteness judgement in
a sample of adult participants was collected thincaigveb-based questionnaire.

All data are discussed hapter 5.
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ABSTRACT

Human attitudes towards animals are influenced oth lanimal traits (e.g.
similarity to humans, aesthetic quality, size) andividual human attributes
(e.g. gender, age, educational level, culturalofadt Although the examination
of children’s interest in animals and their prefee for different species may
evidence specific trends and help to elucidate tthgectories of attitude’s
forming, the vast majority of research has not @®red children younger than
6 years. The present study was aimed at asses®feygnce for a variety of
animal species in a sample of 3-6 year-old Itak&idren, using &orced-
choice taskand visual aids (images of the animals). Picturegl® animal
species, ranging from mammals to invertebratesevpeesented to children.
Two photographic stimuli were simultaneously digplhand participants were
asked to indicate their preferences. Results shbidren’s propensity for
higher order of species and for domestic over witimals. Apart from some
exceptions, our analysis shows that invertebratesh& most disliked group of
species among kindergarten children. Gender effatisrge very early during
development showing higher negative and fear-rélatdtudes in girls. Results
are discussed taking into account different factbes may affect children’s
preference for various animal species, i.e. siitylao humans and aesthetical
appeal. Greater knowledge on early attitudes tosvardmals has implications
for promoting interest towards animals and for dind) educational
interventions addressed to kindergarten childrdns s particularly important
in the light of the growing use of different animain educational and
therapeutic contexts, as well as for the animafaxelperspective.

Keywords: animals, attitudes, children, gender.

34



2.1. INTRODUCTION

Due to the extraordinarily prominent position tletimals occupy in human
lives from childhood to adulthood (Serpell, 19980d in consideration of the
increasing number of household pets in Westernesiesi including non-
traditional pets (e.g. USA and ltaly, (APPMA, 201Burispes, 2013), the
examination of human attitudes towards animals, #rel analysis of the
different factors influencing them, has attractbéd tattention of researchers
from different disciplines. First, the self-evidetd empirically-established fact
that humans have different attitudes towards aminthiat some animals are
favored while other are disfavored, are a matteooicern to the field of animal
welfare, as well as to conservation biology (Plal@93; Czech et al., 1998;
Serpell, 2004; Tisdell et al., 2005; Kaltenborrakt 2006; Tisdell et al., 2006;
Martin-Lopez et al., 2007; Knight, 2008; Batt, 2D0& addition, the analysis
of why not all animals are equal “in the eyes af beholder” has implications
for the management of tourism and recreationallifi@si (zoos and other
venues), and can be used as a valuable tool toovmpeducational programs
and address misconceptions (Woods, 2000). Lastdideast, attitudes towards
animals have attracted the attention of the psydyoffield, especially as a
consequence of the mounting evidence that contaithsanimals may affect
children’s wellbeing and impact upon developmentajectories (Endenburg
and van Lith, 2011; McCardle et al., 2011).

In consideration of its impact on different disaigls, several studies,
mostly based on questionnaires and interviews, i@ to characterize and
describe the different dimensions of human attittmeards animals. Human
attitude has been defined as “a psychological tendéhat is expressed by
evaluating a particular entity with some degreéawbr or disfavor” (Eagly and
Chaiken, 1993, p.1). The results of research ssrnf&we demonstrated that
there is an enormous variance in people’s attitudasards animals, which
depends on a range of factors, some intrinsic ¢oathimal itself (i.e. animal
attributes), others extrinsic (i.e. individual humettributes and cultural factors)
(Serpell, 2004).

Perception of some animal traits (shape, size, \behafacial features)
seems to form the basis for people’s initial eviddunaof different species and
attitude discriminations. In the literature it igimed that humans prefer (and
show greater concern for) animals that are more amdilke, i.e. species
phylogenetically close to humans or physically, edxebrally or cognitively
similar to them, such as primates, dolphins, dad®rismatic megafauna
(Driscoll, 1992 ; Kellert, 1993b; Plous, 1993; Gthorsdottir, 2001; Serpell,
2004; Knight, 2008). Humans also tend to prefemafs that they perceived as
aesthetically appealing or ‘cute’ (Gould, 1979; We02000; Gunnthorsdottir,
2001; Stokes, 2007; Knight, 2008; Archer and Mont2dl1; Herzog, 2011,
Borgi and Cirulli, 2013; LiSkova and Frynta, 2013 oreover animals that are
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recognized as useful or beneficial to humans amemgdly regarded more
positively than species that are less useful, onadgng or that pose threats or
health hazards (but see exceptions, Serpell, 198¢ell, 2004; Herzog, 2011).

However, there are large individual differencefiiman attitudes that are
partially independent of the animal’s intrinsicriduiites (Serpell, 2004). Several
studies have shown that people’s attitudes towtrelssame animal group and
their species preference largely vary accordinggemder, age, level of
education, knowledge and exposure to animals pegownership) (Driscoll,
1992 ; Bjerke et al., 1998a; Bjerke et al., 2008rp8ll, 2004; Serpell, 2005;
Herzog, 2007). While these investigations have empled the effect of
experience and cultural factors on people’s viefxan@mals, some authors have
depicted the human need and propensity to affilidth other living creatures
(the ‘Biophilia’) and its counterpart (negativeitattles towards some animals,
or ‘Biophobia’), as biological tendencies (Wilsdr§84; Kellert, 1993a). In any
case, it is still not clear whether the foundatiémsattitudes towards animals
are laid during early childhood and to what degpeeferences and attitudes
typology change with age and experience (Kelled ®estervelt, 1984; Paul
and Serpell, 1993; Schenk et al., 1994).

Previous studies have shown that in children amdeadents a preference
for familiar species (such as domestic animals)r avidd species is already
present, as well as a negative orientation towiang=tebrates and fear-relevant
animals (Bjerke et al., 1998b; Prokop and Tunri|i2008; Randler et al.,
2012). Girls show to be less favorably inclinedntmys to animals associated
with fear and disgust and in general to animals$ thay pose a threat, danger,
or disease to them (Prokop and Tunnicliffe, 201@&ndRer et al., 2012).
Moreover, girls appear to be more pet-oriented,levbioys show a greater
preference for wild animals than girls (Bjerke &t 4998b). Experience with
animals gathered during this stage of developmémt (et ownership,
participation in animal-related activities) mayeadf attitudes and appreciation
of animals both in children and adolescents (Kelrd Westervelt, 1984;
Bjerke et al., 1998a, 1998b; Bjerke et al., 200bkBp and Tunnicliffe, 2010;
Randler et al., 2012).

In general terms, it seems that interest in animalsreduced with
increasing age (Bjerke et al., 1998b; Bjerke et 2001; Pagani et al., 2007;
Prokop and Kubiatko, 2008; Prokop and Tunnicli#@08). However, it should
be taken into account that most of these informatiefer to attitudes and
species preferences shown by children and adolesmeging in age from 9 to
15 years. The vast majority of studies on attitumeanimals and the liking of
different species do not consider children yountean 6 years. Attitude
assessment typically relies on the use of the munestire survey (e.g. level of
agreement or disagreement with attitude statenmmtkikert rating scales or
open-ended interviews) and these approaches areea®y to apply in
developmental studies, especially when participargsvery young. Indeed, in-
depth examinations of attitudes towards animalsdry young children are
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needed since they may evidence specific trends haid elucidating the
trajectories of attitudes’ forming.

The present study was aimed at assessing prefefenca variety of
different animal species, ranging from mammalsit@itebrates, in a sample of
3-6 year-old Italian children. We used an experitaeparadigm - dorced-
choice task(Fisher et al., 1992) - in which two photograplsiimuli are
simultaneously presented and participants are aliolw choose one, since it is
well suited to evaluate preferences in young chiid(Schanding et al., 2009;
Borgi and Cirulli, 2013). Although the concept afrhan attitude is complex,
the analysis of explicit preferences may be a gouwlicator of underlying
negative and positive attitudes (Woods, 2000) aag help to address young
subjects (e.g. kindergarten children). Moreoveg tlse of visual aids (e.g.
pictures, drawings, videos) is a valid instrumenassess perception of animals
and may help in eliciting and maintaining resporgleattention (Martin-Lépez
et al., 2007). When viewing photographs, not ofilg information extracted
from the image influences participants’ respon$es, pictures also generate
reminiscences of past experiences and previous lkdge of the subject
depicted (Martin-Lépez et al., 2007).

In the present study children were presented witlorcphotographs
illustrating a wide range of species and their gnerfices were recorded. We
aimed at assessing whether species’ similarity umdns is able to affect
participants’ preferences for some animal spediearticular the effect of
taxon - as indicative of both phylogenetical clessen and bio-behavioural
similarity to humans (Batt, 2009) - on preferenamres was measured.
Moreover we analysed children preferences for déim¢ise. companion and
farm animals, the latter including both mammals hirds) over wild species.
Since gender is recognized as on of the most irmpbdemographic variable
affecting attitudes and behavior toward animalsr¢dg, 2007), gender effects
on participants’ responses were also assessed.vizgsiaanalysed in order to
highlight general inclinations as well as childiefiavor or disfavor for some
individual species that did not follow average prehces.

2.2. METHODS

2.2.1. Participants

Participants were 282 children, half girls and Hadls, recruited in 4 public

kindergartens in Ladispoli (Rome, Italy). Childrerdge ranged from 3.2 to 6.6
years (Mge=56 months). Exclusion criteria consisted of citifdevelopmental

disability, visual impairment, or an unwillingness participate spontaneously.
Information letters were sent out first to schaolénform them about our study
and to ask for their participation. As soon as eahsvas obtained by those
settings, parents received a letter that includéarmation about the study and
a consent form. Written consent was obtained fraremts on behalf of the
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children enrolled in the study. Before testing,laf@in were also asked to give
their assent and they were aware that they coulddvéw at any time during
testing. Parents of participating children fillendl & questionnaire comprising
children’s demographic information, presence ofraats at home, frequency of
child’s exposure to animals and representationanirhals (in zoos, cartoons,
books, movies, documentaries, television programsyell as possible animal-
related problems (phobia, accidents, allergies)e &lthors, as well as the
teachers, distributed the questionnaires to paréutestionnaires were returned
to schools in a closed envelope to guarantee privabe details of the
participants were rendered anonymous and treat&tteatially.

2.2.2. Stimuli

2.2.2.1 Species selectiororty-eight animal species were selected in order t
represent as wide a range of species as feasialdg(T). We included species
from six broad taxonomic groups (Mammals, Birdspftes, Amphibians,
Fishes and Invertebrates). The selection was ietttalinclude a representative
from each significant, recognizable group of spgcéeg. mammals included a
rodent, a bat, a monkey, an ape, an ungulate, menarammal, a marsupial,
and large carnivores (wolf, lion, bear). Specidect®mn was partially based on
species catalogue created by Batt (2009) takingdntount the biobehavioural
similarity between animal species and humans, fdroa the basis of
multidimensional analyses of data regarding themahtistory, behaviour and
physiology of a wide range of taxonomic groups.(sige, weight and lifespan,
reproductive strategy, parental investment andat@cganization, Batt 2009).
Differently from Batt (2009), we also included dastie animals, since one of
the purposes of our study was to assess possifdetefof familiarity on
children’s preferences. In particular we included most common companion
animals (i.e. dog and cat) and farm animals (ioesdn, donkey, pig, sheep, cow,
rabbit, chicken, duck). Hence, in comparison witattB study, our species’
selection included an unbalanced number of mamrfvetiich represent the
majority of companion and farm animals).
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Table 1. Animal species depicted in photographic stimubinienon names)

Mammals Birds Reptiles Amphibians Fishes Invertebrates
Dog* Chicken*  Snake Newt Shark Bee
Cat* Duck* Lizard Frog Trout Beetle
Horse* Ostrich Alligator Mosquito
Donkey* Parrot Turtle Butterfly
Pig* Eagle owl Spider
Sheep* Sparrow Crab
Cow* Millipede
Rabbit* Earthworm
Deer Jellyfish
Hippopotamus Snail
Wolf Octopus
Lion Scorpion
Bear

Bat

Dolphin

Elephant

Kangaroo

Monkey

Ape (Chimpanzee)

Mouse

Sea lion

Hedgehog

*Domestic animals

2.2.2.2 Images selectioBtimuli consisted in 48 colour photographs poringyi

48 different animal species as listed in Tablemades were obtained from
Thinkstock/Getty Imageswivw.thinkstockphotos.jt courtesy of Gioacchino

Altamura). Pictures selection was made on the lidsimage quality (300 dpi),

uniform background (white), presence of the ensireicture of the animal

(head, body and tail), and neutral facial expresg¢see Figure 1 for examples).
Moreover, when having the possibility to choosenaetn different pictures as
representative of a given recognizable animal, elected species/or images
with a prevalence of brown, dark yellow and greyor® (e.g. the monarch
butterfly was chosen among many species of bu#sjfl The parrot, whose
image presented bright colors (green, red, blue a&hde), was the only

exception.
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Fig. 1. Examples of stimuli presented to participats. From the top (left): vervet monkey,
chicken, cat, spider, rattlesnake, sheep, mousg, diagle owl, turtle, monarch butterfly and snail.
Photos: Thinckstock/Gettylmages.

2.2.2.3 Images matchin@ictures were scaled to have the same height (width
was enlarged or reduced proportionally). Two pieswvere matched and placed
centrally at the extreme left or right side of a.4lScreen (Power Point
presentation). We created 47 sets of stimuli, eacisisted of 24 different pairs
of pictures, to obtain every possible pairs betwaamals (i.e. a particular
picture was paired with any other picture), wite ttonstraint that each picture
couldn’t be present in the same set for more thtimé&. Moreover, 47 reversal
sets were created in order to counterbalanceitgft-position of each picture in
a pair across sets. Pictures pairing was countarbatl across participants and
within gender groups [each set was presented thmass, (47+47R)*3=282
children]. Serial position (order of presentatioithinm sets) was randomized
across subjects (through the use of a true randonioar generator website).

2.2.3. Procedure

Participants were tested during school hours iedichted familiar room. One
experimenter tested all children. Each child fokalwvthe experimenter after
being asked if he/she would like to leave the ctass to go to play with a
laptop. Only in those cases when children werecoatfortable to follow the
experimenter, the teacher was asked to help takehitd outside the classroom
and the test started when the child was ready. Ezild was tested
individually. He/she was asked to sit in front afanitor and the experimenter
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sat next to him/her. A set of stimuli was preserntedach child. Children were
asked to choose between two different animals aljgol simultaneously (24
trials = 24 choices). Once each pair of images pvasented, the experimenter
asked Which one do you like moreqif the child did not answer, the
experimenter asked agaifVhich one do you prefei?and preferences were
collected in a check-sheet. Both verbal and nobalefi.e., pointing gesture)
responses were accepted. The total testing timeaich child did not exceed 10
minutes. The study took place from November 201ty 2012. Testing
sessions occurred in the morning (from 9am to 1pm).

2.2.4. Data analysis and Statistics

Since a particular picture of an animal was pawéth any other picture,
preferences for each of the 48 images were companddshown as the total
number of preferences obtained (number of choides}ater preference was
attributed to stimuli that were selected on a highember of trials. As an
exploratory data analysis for organizing observegfguences in homogeneous
classes, we carried out a hierarchical clusteryaisalusing Ward’'s method
applying squared Euclidean distance as the sityilareasure. Cluster analysis
was followed by Kruskal-Wallis test and Mann-Whin&ests to assess the
effect of the Taxon (Mammals, Birds, AmphibianspRes, and Invertebrates)
and Domesticity (domestic vs. wild animals) on dtéh’s preferences for
different images. Chi-square goodness-of-fit tegtse conducted to assess the
effect of participant’'s gender on their preferendeata were analyzed using
SPSS 20 (Armonk, NY: IBM Corp.). Significance lev@lere set at p<0.05.

Questionnaires were returned at the end of theystidce not all parents
filled the questionnaire, it was not possible tammerbalance pictures pairing
within pet owners and non-owners groups. Hencerdle of this variable (as
well as the effects of animal-related problems amgosure to animals) on
children preferences was not statistically deteemtirinformation obtained from
guestionnaires was qualitatively described.

2.3. RESULTS

2.3.1. Questionnaires

Questionnaires were returned from 170 of 282 parentolled (completion rate
of 60.3%). Among 170 respondents, 34 were dog osyrE3 cat owners, 11
owned both dogs and cats and 22 owned others animalstly turtles, birds,

rabbits, and other small mammals). The 76.5% ofrélspondents indicated an
urban residence area, 23.5% a rural residence @rép.18 parents stated that
their child presented fear of some animals (thetrftequent is the fear of dogs,
followed by fear of spider and snake), 12 repotteat their child has had a
minor accident involving dogs (mostly dog biteskeported allergic reactions
to animals in their child. Parents were also agke@port the frequency of their
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child’s exposure to animals and representationanifhals: 32.4% of parents
stated that their childometimedooked at cartoons, movies, documentaries,
television programs and read books about animdlge\87.6% stated that their
child did it often Moreover, 10.6% stated that their child weverexposed to
real animals (wild animals or animals in captivitg. in zoos), 8.2%eldom
57.1%sometimes24.1%often

2.3.2. Preferences

Animal species were ranked by number of preferemeesived and species
composition in various fractions (clusters) of tfaking was determined by
cluster analysis and shown in a dendrogram (Figure

The dendrogram shows two major clusters of aninthaésfirst (Cluster A,
higher number of preferences) having four sub-ehsstthe second (Cluster B,
lower number of preferences) having two sub-clgst8tarting at the top of the
dendrogram, group A-1 includes the frog, snail, keyn deer, lizard, alligator,
and snake; group A-2 includes the hippopotamuskehi, cow, sparrow, sheep,
bear, chimpanzee, ostrich, and pig. A third sulugraithin Cluster A (A-3)
includes the horse, dolphin, dog, mouse, parrbhitaand butterfly. The fourth
group (A-4) includes the elephant, turtle, cathlidonkey, kangaroo, sea lion,
shark, wolf, hedgehog, eagle owl, duck and troutovidg down the
dendrogram, the next major cluster (Cluster B) alglit into two sub-clusters.
The first of these (B-1) includes the millipedelyssh, bat, crab, newt, and
octopus; the second (B-2) includes the bee, saorgisider, earthworm, beetle
and mosquito.

Preference scores for each species, from the malsétleast preferred, are
shown in Table 2 (split in clusters). Species ragktomposition by taxon and
domesticity is also illustrated. Results show thktthe mammals (with the
exception of the bat), birds, reptiles and fished the companion and farm
animals were the most preferred (chosen) specresifgd together in Cluster
A). Cluster A includes also two invertebrates, thaterfly (in subgroup A-3,
i.e. species which received the highest numberrefepences) and the snail
(subgroup A-1). All the invertebrates are groupedCiuster B (species least
preferred) which includes also a mammal (the bamphibians were split in
two clusters (frog in Cluster A and newt in CludBgr

Since cluster analysis showed a clear organizati@hildren’s preferences
into groups that mostly correspond to taxonomiegaties, we then assessed
the effect of those categories on preference scbyasiean of a non-parametric
analysis of variance. As observed during testingsises, the newt was not
recognized by children (who believed it being aild; see also Ballouard et al.,
2011). For this reason and since Amphibians hag tmb representatives
which were split in two different clusters Amphibgand Reptiles were merged
in one category (Herptiles). Fishes were excludemfthis data analysis due to
the scarce number (two) of their representatives.
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SPECIES

Frog —
Snail —
Monkey —
Deer

Lizard —
Alligator —
Snake —!

Hippopotamus —j
Chicken —j

Cow —f

Sparrow —
Sheep

Bear
Chimpanzee
Ostrich

Pig

Horse
Dolphin
Dog
Mouse
Parrot
Rabbit
Butterfly
Elephant
Turtle
Cat

Lion

Donkey

Kangaroo
Sea lion
Shark
Wolf
Hedgehog

Eagle owl
Duck
Trout
Millipede
Jellyfish
Bat

Crab
Newt
Octopus
Bee
Scorpion
Spider
Earthworm
Beetle
Mosquito

Fig. 2. Dendrogram of cluster analysis Dendrogram of the 48 species from children’s
preferences obtained by cluster analysis. The numbelusters is calculated starting from the
pruning line (black vertical dotted line). For degtion of clusters see the text.
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Table 2. Children preferences for animal species (splitlirsters) from the most to the least
preferred [*Domestic animals]

Species Cluster Preferences Taxa and Domesticity

Dolphin A3 211 Mammals.

Horse* 206 Companion and Farm animals
Butterfly 200 Birds (parrot), Invertebrates (buttgxf
Rabbit* 194

Mouse 190

Dog* 189

Parrot 187

Elephant A4 181 Mammals, Birds, Fishes.
Turtle 180 Companion and Farm animals.
Lion 175 Reptiles (turtle)

Cat* 174

Donkey* 171

Kangaroo 168

Wolf 164

Sea lion 163

Shark 163

Trout 159

Duck* 156

Hedgehog 154

Eagle owl 154

Pig* A2 150 Mammals, Birds.

Bear 147 Farm animals.

Chimpanzee 147

Ostrich 146

Cow* 144

Sparrow 144

Sheep* 143

Hippopotamus 142

Chicken* 142

Deer Al 137 Mammals, Reptiles.

Frog 133 Invertebrates (snail), Amphibians (frog).
Snail 133

Monkey 132

Lizard 123

Alligator 123

Snake 119

Crab Bl 109 Invertebrates.

Bat 108 Mammals (bat), Amphibians (newt).
Octopus 103

Newt 101

Jellyfish 96

Millipede 92

Bee B2 80 Invertebrates.

Scorpion 79

Earthworm 76

Spider 74

Beetle 60

Mosquito 46
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Kruskal-Wallis test shows an effect of Taxon onldrigin preferences
(H=21.237, p<0.000). In particular, Mann-Whitney se@vith a Bonferroni
correction applied, resulting in a significancedeget at p<0.0083) show a
statistically significant difference between Mammabnd Invertebrates
(U=23.000 p=0.000) and between Birds and InvertebrdJ=6.000 p=0.005).
No other significant differences were found (alDp31) (Figure 3).

A significant difference in preferences given torgstic and wild animals
was also found (Mann-Whitney test, U=100.000, pR)0

Finally, a series of chi-square goodness-of-fitst¢for each image) were
conducted to determine whether the distributionpoéferences for gender
differed from what expected by chance (null hypsihef equal distribution:
50% of preferences given by boys, 50% given bysdot each species). Boys
and girls gave unbalanced preferences for some esiatp particular the
probability of choosing butterfly, ostrich, hedgghand sea lion was higher in
girls, while the probability of choosing scorpiargtopus, crab, spider, beetle,
bee, shark, newt, alligator and snake was highboys (see Table 3 and Figure
4, only significant results shown).

k%

k%

220 |
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200 (6]
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160 -
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(@)
40
Mammals Birds Herptiles Invertebrates

Fig. 3. Distribution of preference among taxa.Box plots show: 28-75" percentile (box),
median (horizontal line in the box), minimum andxmnam (whiskers), outliers (individual
points); **p<0.0083, Mann-Whitney tests with Bonfemi correction applied.
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Table 3.Gender effect on children’s preferences
(Chi square goodness-of-fit tests)

Animals v 0 p

Scorpion 4.472 0.034
Octopus 4.390 0.036
Crab 3.945 0.047
Spider 3.706 0.054
Butterfly 16.463 0.000
Beetle 6.188 0.013
Bee 9.331 0.002
Shark 6.050 0.014
Newt 13.067 0.000
Alligator 9.680 0.002
Snake 10.595 0.001
Ostrich 5.734 0.017
Hedgehog 6.068 0.014
Sea lion 13.785 0.000

Only significant effects are shown
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Fig. 4. Percentage (%) of preferences given by g&land boys for some image<hi-square
goodness-of-fit tests against the null hypothekeqgoaal distribution (50%), all p<0.05.
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2.4 DISCUSSION

The analysis of children’s preferences for a varadtanimal species carried out
in the present study shows an early emergence itdfreh’'s propensity for
higher order of species and for domestic over waildmals, as well as an
unbalanced and gender-based distribution of pnedee for some species,
mostly for animals reported to induce disgust/feaponse in humans.

A substantial body of literature on human attitudesl likeness of some
species has shown that animals that appear anelf@vbe similarly to humans
tend to be preferred, evoke more positive affestyall as higher concern in
term of welfare and conservation (Driscoll, 199%e]lert, 1993b; Plous, 1993;
Czech et al., 1998; Gunnthorsdottir, 2001; SerfD4; Tisdell et al., 2005,
2006; Martin-Lopez et al., 2007; Knight, 2008; B&a09). Overall preferences
shown by kindergarten children in our sample arénea with this ‘Similarity
Principle’ (Tisdell et al.,, 2006) and suggest amlye@mergence of such a
predisposition. Cluster analysis shows mammalsingrkighly and dominating
the top fractions of animals preferred by childienthe hierarchical list,
followed by birds and fishes, while reptiles reeglva moderate number of
preferences (that placed them at the bottom oft€ius). Invertebrates appear
in the lowest category of the hierarchical scalkig@r B), a result in line with
the general trend to view them negatively obseimgutevious studies (Kellert,
1993b; Bjerke et al., 1998b; Woods, 2000; Bjerke @stdahl, 2004; Prokop et
al., 2010; Wagler, 2010).

However, there were many exceptions that did nibdviothe ‘Similarity
Principle’. Although being an invertebrate, thetbtfty was one of the favorite
animals for children in our sample, second onlyh® dolphin and the horse.
Among invertebrates, also the snail received ativelahigher number of
preferences in comparison to the other memberdsofaxonomic group. A
similar response was observed when children gagfeqemces for the turtle in
comparison with the other reptiles.

Similarity to humans (in particular phylogenetiogness) is only one of
the animal attributes explaining the enormous vaeain people’s attitudes
towards animals (Serpell, 2004). The high rankhefbutterfly, snail and turtle
may be explained by their aesthetic appeal, asagdlly children’s exposure to
their anthropomorphized representations (drawirlgsegl on the wall in the
classrooms or in children’s exercise books; petsobservation) that may have
outweighed other factors (Kellert, 1993b; Serp&P96; Czech et al., 1998;
Bjerke and Ostdahl, 2004; Batt, 2009; Wagler, 2018himal physical
appearance or aesthetic quality were indicatednagertant factors underlying
human greater appreciation and willingness to stpgmme species or animal
groups (Gunnthorsdottir, 2001; Serpell, 2004; Khig?008). Among others,
animal attributes that have been most consistesttipwn to affect human
preferences and attitudes are large size, neofemienile) features, shape, and
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color (Ward et al., 1998; Serpell, 2004; Stoke€)72@orgi and Cirulli, 2013;
LiSkova and Frynta, 2013 ). Previous results indichat human aesthetic
preferences discriminate finely among species aag be based on minor
features, such as color (Stokes, 2007; LiSkovaFmydta, 2013 ). Consistent
with Stokes’s observation, the parrot (whose image the only one with bright
colors, sedmages selectignwas highly preferred by children, in particular i
was the only bird present in the highest-rankedduster. In the literature it is
also claimed that animals represented as highlygrapomorphized, or that are
perceived as infantile and cute, evoke positiveaf{Gould, 1979; Kellert and
Westervelt, 1984; Lawrence, 1986; Woods, 2000; Gosdottir, 2001;
Serpell, 2002; Herzog, 2011) and are consisterdyepred both by adult and
children (Archer and Monton, 2011; Borgi and CiruR013). Moreover, it
shouldn’t be underestimated that, in comparisom wibst of their invertebrate
and reptile counterparts (e.g. spider, scorpionsquito, snake, alligator),
butterfly, snail and turtle may be perceived as-thweatening animals (e.qg.
slow locomotion), a reason that might explain thmopularity (Tisdell et al.,
2006).

Consistent with this interpretation, although ie tipposite direction, is the
observed low rank of the bat in the preference Bstt was the only mammal
present in cluster B (least favored animals). Bate controversial and
unpopular animals, well known from mythology and wes that have
contributed to make them targets of irrational f@ascarce level of knowledge
and false beliefs about bats are the principalofacbehind their unpopularity
(Prokop and Tunnicliffe, 2008; Prokop et al., 2009&ven if it is very
improbable that children at that age have had tduoestacts with bats (Prokop
and Tunnicliffe, 2008), a negative attitude towattlese animals seems to
emerge very early during development.

Consistently with fear-based attitudes towards sammals, in the current
study snake was confirmed to be one of the mosopuipr animals (lowest
rank in Cluster A). The dislike and fear of snakeem to be a cross-cultural
trait; they rank lowest on the preference scaleeports from many countries
(Arrindell, 2000; Woods, 2000; Ohman and MinekaQ20Kaltenborn et al.,
2006; Martin-Lopez et al., 2007; Pagani et al.,2@att, 2009). Fear/disgust
for some animals is biological significant in evadmary terms since it may
prevent transmission of diseases or injuries (baing bitten or attacked).
However it should be taken into account that, siryjlto bats, snakes might be
the target of incorrect assumptions about theirgdarand thus of public
prejudices (Kaltenborn et al., 2006; Pagani e&l07; Prokop et al., 2009b).

Results from the present study clearly confirm gerdifferences in animal
species preferences that may partly be mediatedhigher level of fear/disgust
of less popular animals among females relative atesnobserved both in older
children and adults (Kellert and Westervelt, 19B4yvey, 1994 Bjerke et al.,
2003; Rgskaft et al., 2003; Bjerke and Ostdahl 42@0okop and Tunnicliffe,
2008; Prokop et al., 2009b; Prokop and Tunnicli#f@]10; Randler et al., 2012).
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Our results extend the current knowledge about gebdsed attitudes towards
animals to younger children (3-6 years old), showimat, in comparison with
girls of the same age, kindergarten boys indicalégher appreciation of fear
relevant animals, such as alligator, snake, andkslamd biting and stinging
invertebrates (e.g. scorpion, spider, beetle, b&ijls showed a greater
preference for the butterfly, ostrich, hedgehog aed lion, that seems to
confirm a more aesthetically oriented attitude minels observed in females
(Kellert and Westervelt, 1984), including their iy sensitivity to infantile
characteristics (Archer and Monton, 2011; Borgi &idulli, 2013). However,
differently from previous research on older childrgirls in our study were not
more pet-oriented than boys and the gender dideffett the probability of
choosing either farm or companion animals (Keller®85; Bijerke et al.,
1998b). Our results show that domestic animals vireguently chosen by both
boys and girls and, in general terms, received lative higher number of
preferences than wild species. In line with whavjsusly observed in children
and adults, dogs was confirmed to be the favodtaganion animals, followed
by the cat; the horse was the top-ranked speciesi@maomestics, followed by
the rabbit (Bjerke et al., 1998b; Woods, 2000; Bargl Cirulli, 2013).

One of the most unexpected results of the curteityss the high number
of preferences given to the mouse image by botls bag girls in our sample of
participants. Together with snakes and spiderse mre usually ranked among
the most fear-relevant animals, as they evoke ivelat little affection or
concern, they are considered serious crop pestsemmbnsible for spreading
diseases (Arrindell, 2000; Bjerke et al., 2003; rBe and Ostdahl, 2004;
Serpell, 2004; Kaltenborn et al., 2006; Paganilet2®07). In our study, the
mouse was ranked among the top-preferred animalhéasame level of the
dog in the hierarchical list). One reason explajniiis ‘mouse paradox’
(Randler et al., 2012) may be the employment afialigids in our study that
contrast with most of the assessment tools useexpbore human attitudes
towards animals in previous research. The presentat a picture depicting a
mouse may have positively influenced children’spogses, by emphasizing
visual information (e.g. similarity to humans angtemess perception) at the
same time minimizing the cultural-based “bad repormd of mice. Moreover, it
should not be underestimated the widely use ofathhropomorphized and
neotenic (juvenile) representations of the mousehiidren’s books and films
(Mickey Mouse, the popular Ratatouille release@007, and the Italian ‘Topo
Gigio’), that may have contributed to make thisnzeli particularly popular
among children (Gould, 1979). Future studies shadldress this possibility by
exploring attitudes to mice in a sample more regregtive of the different stage
of developments (infants, children, adolescent, addlts) and the effect of
exposure to positive, ‘cute’ representations of Hpecies.
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2.4.1. Conclusions

In sum, our results suggest that, children as yamg years show a propensity
for higher order of species and for aestheticatipesmling and familiar (mostly
domestic) animals. Gender effects emerge very eddyng development
showing higher negative and probably fear-relatedl disgust-related attitudes
in girls. Apart from some exceptions, and not cdesing the observed higher
appreciation of invertebrates in boys, these arinamé confirmed to be the
most disliked group of species since early stagegwelopment.

The variations in the size and characteristicsanhe populations (e.g.
participants’ age and nationality), the use of delj varying methodologies, as
well as the diversity of research focus, make exélg difficult a comparison
among studies (Kellert and Westervelt, 1984). Altfloit is not easy to arrive
at a comprehensive understanding of how differeatiables influence
children’s perception of animals, our analysis @fedes preferences in
kindergarten children - a population usually nodradsed in the literature -
represents a further step towards a more in-depgblomtion of the
development course of attitudes to a wide rangenohals. Although limited to
the ltalian population, the results presented lz@ecbased on a large sample
size, which allows generalization. Moreover, weidwd that an explorative
analysis of Italian children’s attitudes to animadsfundamental for cross-
cultural comparisons and also in consideratiorhefilnportant role that animals
play in Italian youths' lives (Pagani et al., 2007)

Far from being a comprehensive exploration of theety of children's
attitudes, knowledge and behaviors towards animhbbs,analysis of relative
preferences for some images appeared a good iodicaexplore likeness of a
wide range of species in young children. The expenital procedure (i.e.,
forced-choice task) resulted to be well suited dssessing preferences in our
sample of participants, all of whom completed #sihg session and appeared
to enjoy it. Moreover, although the use of imagas (ell as drawing and
videos) may be subject to a bias due to authoragarselection (e.g. pictures
might be highly or poorly representative of eactegary), at the other hand the
employment of visual aids appeared to be extremshful to both sustain
attention in very young participants and extratbrimation on children’s visual
perception of animals.

2.4.2. Future perspectives

Knowledge of animals may influence humans’ beliafel behavior toward
them, thus building positive attitudes toward angna one of the main aims of
biology teachers and environmental education progra(lozzi, 1989).

Observation of animals in nature, contacts withmaté (e.g. handling), as well
as information on biology of the living organismate able to increase
appreciation of animals among children and youtid @ay change attitude
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typologies (Morgan and Gramann, 1989; Lindemanntiies, 2005; Prokop et
al., 2009a; Randler et al., 2012).

Results from our study strongly suggest that the®egrams should be
directed at children before they enter primary sthgince most of the negative
attitudes observed in children and adolescent (@$ as in adults) emerge
earlier. Interest in less popular animals suchrakes, bats, spider or insects,
should be encouraged very early in children, esflgdn girls, since negative
attitudes to these animals may became highly eedisd change (Bjerke et al.,
2003; Prokop and Tunnicliffe, 2008; Prokop et2009a; Prokop et al., 2009b).
By anthropomorphizing and neotenizing selected ahispecies, educational
programs may successfully make some animals amogar than they usually
appear and thus attract children’s attention (bat d.awrence, 1986;
Grauerholz, 2007). However, while aesthetic quatigy influence children’s
initial evaluation of different species and attieudiscriminations, a better
knowledge of bio-behavioral attributes of some aiémas well as direct
contact with animals (e.g. observation and hangdlimgnitoring local animal
population) appear the relevant factors that mayeha strong impact on
children attitudes forming and to help children laside prejudices against
specific animals (Kellert, 1985; Ballouard et 20,11).

Although complex, there is a correspondence betwdndes and actual
behavior (Glasman and Albarracin, 2006). Hencedingl positive attitudes to
animals from childhood is of primary importance fitg impact on animal
welfare, and for the development of a healthy afd selation between children
and animals. The widely-supported notion that axtgon with an animal has a
beneficial influence on children’s social-emotiomald cognitive development
and the mounting evidence of the valuable role mimals as adjuncts in
therapeutic programs (Cirulli et al., 2011; Endegband van Lith, 2011,
McCardle et al., 2011) call for further researcplexng the multi-faceted ways
in which children perceive animals and relate &nth
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ABSTRACT

A number of authors suggest that children exhibitadural interest towards
animals and different intervention programs havewshthe presence of an
animal being able to increase children’s attentggsnand motivation levels.
Nonetheless, few research efforts have been deuotelle identification of
specific animal characteristics able to attract andage children. It has been
hypothesised that the presence of infantile featimethe most common pets
(and their appeal for humans) is involved in ourtiwadional drive to pet-
keeping and pet-caretaking. This study was aimedssessing children’s
preference for faces of pets with presence (orradejeof infant features and the
generalization of this response to an inanimateatpp teddy bear. Children (n
= 272) aged 3 to 6 years participated in the sty were tested on a forced-
choice task, using paired photographic stimuli. |@kn’s preferences for
different species (dogs and cats) and for animal oon—animal stimuli were
also obtained and the effects of sex, age, andweérship analyzed. Overall,
children showed a preference for more infantiles dait no differences were
found when they were asked to choose between dmg.foreover, children
showed a preference for animal over non-animalustiend for dogs over cats.
Factors such as sex, age, and familiarity with afénii.e. ownership) were able
to modulate their responses. Results and theiri¢atpdns for the child-animal
bond are discussed.

Keywords: baby schema, children, pets, forced-choice task.
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3.1. INTRODUCTION

As first suggested by ethologist Konrad Lorenz, rtiechanisms through which
human adults become attracted to infants of themn species involve a
response to a specific configuration of facial doadlily features, commonly
found both in human and animal infants and defiagldindchenschemébaby
schema (Lorenz, 1943). A large head and a round fadaeigh and protruding
forehead, large and low-lying eyes, bulging cheaks, a small nose and mouth
are some of the components of the quality refetedn the literature as
babynesswhich is perceived as attractive and cute by hun{@tisy, 1981;
Berry and McArthur, 1985; Fullard and Reiling, 19T®locker et al., 2009a;
Hildebrandt and Fitzgerald, 1979; Little, 2012; budder et al., 2010; Lorenz,
1943; Luo et al., 2011; Sternglan et al., 1977gédtber with behavioural traits,
such morphological characteristics combine to teliceé following responses
from adults: increased attention, positive affeatd protective behaviour as
well as decreased likelihood of aggression tow#ndsinfant (Alley, 1983a, b;
Brosch et al., 2007; Glocker et al., 2009a; Loret@43; Sternglanz et al.,
1977).

Several empirical studies have employed the uspiafires/drawing to
analyse the appeal of baby schema for humans.eketktudies, both children
and adults have shown to consistently prefer imdggscting subjects of baby-
like appearance, particularly pictures of infaneithose of adults (Berman,
1976; Berman et al., 1975; Fullard and Reiling,&970 et al., 2011; Sanefuiji
et al., 2007; Sternglanz et al., 1977).

Lorenz (1943) hypothesized that the human respnsdantile features is
not restricted to conspecifics, but can also betetl by heterospecifics and a
number of studies have demonstrated the generahzat the human attraction
to infant-like stimuli, including animals (Archend Monton, 2011; Fullard and
Reiling, 1976; Little, 2012; Maestripieri and Pel2®02; Sanefuji et al., 2007),
comic characters (Gould, 1979), and objects (Aremer Monton, 2011; Hinde
and Barden, 1985; Miesler et al., 2Q1Recent findings on the neural basis of
the baby schema response, and its extension beyomdmother-infant
relationship context, may explain why we feel tingeuto care for anything that
resembles a baby. Using functional magnetic resmmamaging, it has been
found that the baby schema activates a key stmicithe mesocorticolimbic
system mediating reward processing, suggesting rdie in providing
motivational drive to caretaking behaviour (Glockeal., 2009b).

It is well known that some animals, such as thetmmommon pet species
(i.e., dogs and cats), exhibit both morphologicall @behavioural infantile
characteristicsneotenic featurgswhich may have been retained into adulthood
as a by-product of the domestication process (@itBrock, 1981; Frank and
Frank, 1982; Hare and Tomasello, 2005; Lorenz, 1948rey, 1994; Price,
1999). Infantile characteristics have also been hasiged during human
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selection of certain breeds for aesthetic reaserg, (lapdogs) and it has been
hypothesized that such features (and their appediufmans) combine to elicit
emotional/affiliative responses towards pets aneé anvolved in our
motivational drive to pet-keeping and pet-caretgkircher, 1997; Archer and
Monton, 2011). Previous studies have shown thaintile features present in
images of young animals and in those of infant-idelts are able to affect both
adults and children’s preferences for those imagektheir perceived cuteness
(Archer and Monton, 2011; Fullard and Reiling, 19@tle, 2012; Maestripieri
and Pelka, 2002; Sanefuji et al., 2007). Sex amlitzity with animals may
modulate such a response, as was shown in ArclieManton’s (2011) study
in which women showed higher preference scorepéts with infant features
than men, and pet owners rated pet faces as muactae than non-pet
owners, regardless of whether the faces had iféattires (Archer and Monton,
2011). Analyses of age effect on preference for durand animal infantile
stimuli produced conflicting results (Feldman et 4B77; Fullard and Reiling,
1976; Maestripieri and Pelka, 2002) and most previstudies that involved
children as participants used stimuli not objedyivguantified according to the
baby schema content. Moreover, to our knowledgeattempts have been made
to analyze the response to both animate and inaminmdantile stimuli in
children younger than 5 years.

The present study was aimed at assessing 3-6 igeackuldren’s
preference for infantile features using responsea tet of images depicting
human babies, dogs, cats, and teddy bears. Thedergsi had been
independently validated in adults and classifiedtlo® basis of an objective
index of one aspect of the baby schema (racjal index Archer and Monton,
2011). We used an experimental paradigm - a focbeice task (Fisher et al.,
1992) - in which two stimuli are simultaneously ggated and participants are
allowed to choose one since it is well suited taleate explicit preferences in
young children (Schanding et al., 2009). We asskskidren’s preference for
faces of pets with presence (or absence) of inéarfiéatures and the
generalization of this response to an inanimateatpp teddy bear. Children’s
preferences for different species (dogs and catd) far animal over non —
animal (i.e. human and inanimate) stimuli were alstained, and the effects of
sex, age and presence of animals at home analytedide these variables are
likely to moderate preferences for infant features.

Following earlier findings on human adults’ reantim baby-like stimuli,
we would expect a general preference for faces witantile features over
those without, girls to show greater preferencedrffantile stimuli than boys,
and pet owners to show greater preferences forfgmets than non-owners
(Alley, 1983a, b; Archer and Monton, 2011; Feldnedral., 1977; Fullard and
Reiling, 1976; Glocker et al., 2009a; Lobmaier kt 2010). Owning cats or
dogs may influence preferences, both for cat or fdogs with infant features
and for cat or dog faces in general. A speciesiipgreference was shown in
adult cat owners in Archer and Monton’s study (20MNloreover, previous
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studies have shown an overall preference (i.ek lomre and show more
positive emotional responses) for animal over imaté stimuli in infants as
young as 4 months (DeLoache et al., 2011), anceréifit authors have
suggested that children exhibit a natural interesand are particularly attracted
to animals (Kahn, 1997; Kellert, 1985). Accordinghis assumption, we would
also expect a general preference for animal overamimal stimuli.

We therefore compared children’s preferences eittreparticular classes
of photographs, or preferences shown by differextegories of participants,
according to demographic information (sex and agedl information on
presence of animals at home collected through e&rachand parents’
collaboration.

3.2. METHODS

3.2.1. Participants

Participants were 272 children recruited in a puklndergarten in Ladispoli
(Rome, ltaly). Children’s age ranged from 2.9 t8 gears (Mye53 months).
The gender distribution was close to even with &(#=137) girls and 49.6%
(n=135) boys. All children, with the exception dd,lhad Italian nationality;
34% of children had one parent with a differentiorality (mostly Rumanian
and Polish). Exclusion criteria consisted of ctifdevelopmental disability,
visual impairment, or an unwillingness to parti¢g@apontaneously. Parents of
participating children gave written informed conseand filled in a
guestionnaire comprising children’s demographioiinfation and presence of
animals at home. The authors, as well as the temchistributed the
guestionnaires to parents. Questionnaires werenextuto school in a closed
envelope to guarantee privacy.

3.2.2. Photographic stimuli

Eighteen colour photographs (originals courtesyf.PAacher, University of
Central Lancashire; Archer and Monton, 2011) seraedstimuli (Figure 1).
They portrayed frontal shots of the face of dogds,chabies and teddy bears,
reduced or enlarged so that they were equal in $tzey comprised two each of
the following categories: (a) puppy, (b) adult deith infant features, (c) adult
dog without infant features, (d) kitten, (e) adudt with infant features, (f) adult
cat without infant features, (g) teddy bear witfaim features, (h) teddy bear
without infant features, and (i) human infant. Bres of young individuals
(human infants, puppies, kittens) and those oftgoletis and teddy bears with
infant features (for simplicity hereafter all callénfantile stimuli) had a
relatively higher Facial Index (i.e., a measuren@rithe centre of the eye to the
crown of the head divided by the centre of the teythe base of the chin) than
those of adult pets and teddy bears without infaatures (for simplicity
hereafter all calletNon Infantilestimuli) (Archer and Monton, 2011).
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Figure 1. Photographs used: (in order)1-2) human infants; (3—-4) puppies; (5-6) kittdiis8)
adult dogs with infant features; (9-10) adult csith infant features; (11-12) adult dogs without
infant features; (13-14) adult cats without infdeatures; (15-16) teddy bears with infant
features; (17-18) teddy bears without infant feesguFrom “Preferences for Infant Facial Features
in Pet Dogs and Cats”, J. Archer and S. Monton, 2BiHology, 117, 217-22&opyright (2011)

by Wiley. Reprinted with permission.

Pictures were matched in order to have differemarisons, as shown in
Table 1. In thdnfantile Conditiontwo pictures (Infantile vs. Non Infantile) of
the same subject (dog or cat or teddy bear) wetehmd (Comparisons 2-3; 5-
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6; 7). Moreover we compared children’s preferenfoesyoung animals (i.e.,
puppies and kittens) with preferences shown forltadags and cats with
infantile features (both Infantile stimuli; Compsons 1 and 4). In the
Interspecies Conditiotwo pictures of different subjects (both of therfahtile
or Non Infantile) were matched: dogs vs. cats amichal vs. non-animal (i.e.
human infants and teddy bears) stimuli (Compari€h6).

Table 1. Criteria for stimuli matching

Infantile Condition

Subject Category Comparisons
CK: kitten 1. CK-CW
Cat CW: adult cats with infant features 2. CK-CO
CO: adult cats without infant features 3. CW-CO
DP: puppies 4. DP-DW
Dog DW: adult dogs with infant features 5. DP-DO
DO: adult dogs without infant features 6. DW-DO
TW: teddy bears with infant features
Teddy bear TO: teddy bears without infant features 7. TW-TO
Interspecies Condition
Subject Category Comparisons
DP: puppies i
CK: kitten 8. DP-CK
DW: adult dogs with infant features
Dog vs. Cat CW: adult cats with infant features 9. DW-CW
DO: adult dogs without infant features
CO: adult cats without infant features 10.DO-CO
H: human infants
) DP: puppies 11. H-DP
Human vs. Animal .
H: human infants 12. H-CK
CK: kittens T
TW: teddy bears with infant features
DW: adult dogs with infant features 13. TW-DW
TO: teddy bears without infant features
) . . 14. TO-DO
Teddy bear vs. Animal DO.. adult dogs Wlthou_t infant features
TW: teddy bears with infant features 15. TW-CW
CW: adult cats with infant features ’
TO: teddy bears without infant features 16. TO-CO

CO: adult cats without infant features

CK=kittens; CW=adult cats with infant features; CO<adats without infant features;
DP=puppies; DW=adult dogs with infant features; @@=t dogs without infant features;
TW=teddy bears with infant features; TO=teddy bedtkout infant features.
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3.2.3. Procedure

Participants were tested during school hours iedichted familiar room. One
experimenter tested all children. Each child fokalwvthe experimenter after
being asked if he/she would like to leave the ctass to go to play with a
laptop. Only in those cases when children werecoatfortable to follow the
experimenter, the teacher was asked to help takehifd outside the classroom
and the test started when the child was ready. Eculd was tested
individually. He/she was asked to sit in front ofmanitor (screen size: 15.4")
and the experimenter sat next to him/her. Pairsstohuli (16 different
comparisons shown in Table 1) were presented iruesem. Since each
category is represented in the original study (Arcdind Monton, 2011) with 2
different pictures, 4 pairs of pictures were padgsfbr each comparison. Picture
pairing and left-right position of each picture wesunterbalanced between
subjects, with the constraint that each child coudd be presented with the
same picture more than twice. Order of pairs’ pneg@n (serial position) was
randomized between subjects. Once each pair ofémagas presented, the
experimenter askedNhich one do you like more@f the child did not answer,
the experimenter asked agaiWhich one do you prefei?and preferences
were collected in a check-sheet. Both verbal and-vewbal (i.e., pointing
gesture) responses were accepted (Figure 2). Tumy dbok place from
November 2011 to May 2012. Testing sessions ocgurrehe morning (from
9am to 1pm).

3.2.4. Statistical Analysis

The data were analyzed using Stata/SE 12.1(StgtaCotlege Station, Texas,
USA). Since children were asked to choose betwaenphotographs, there
were only two possible outcomes. Children’s prefees for one of the two
images presented were recorded and stored as Qdl (Banot chosen,
1=chosen). Children’s preferences were evaluat#id thvé binomial probability
test of the null hypothesis that the two outcomagehequal probabilities (the
two images are equally chosen). When other vassabiere involved (i.e., age,
sex, pet ownership; cat/dog ownership), logistigression was used, a
statistical method for analyzing a dataset in whibbre are one or more
independent variables that may determine a dichotisnoutcome. A p-valug
0.05 was accepted as statistically significant.
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Figure 2. Gestural (i.e. pointing) response durin@ testing session.

3.3. RESULTS

3.3.1. Preference for infant features

In the Infantile Condition, children’s preferendes two pictures (Infantile vs.
Non Infantile and young vs. adults with infantileatures) of the same subject
(dog or cat or teddy bear) were assessed (see Table

In the case of cats, children showed a prefereocéiftens and for more
infantile stimuli in every comparison. Pictureskdtens were preferred to those
of adult cats with and without infant features (@mal test, p<0.0001, n=272
for both comparisons) and children preferred adats with infant features to
those without (Binomial test, p<0.0001, n=272). Wluhildren were asked to
choose between two photographs portraying dogsy ttiel not show
preferences either for puppies or for more inferaiflult dog in any comparison
(dog puppies vs. adult dogs with infant featureistoBial test, p=0.3026; dog
puppies vs. adult dogs without infant features:oBiral test, p=0.9516; adult
dogs with vs. adult dogs without infant featuresndsnial test, p=0.7618,
n=272). When presented with pictures of an inarénwdtject, children showed
a preference for teddy bear faces with infant feestuover those without
(Binomial test, p<0.0001, n=272).
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3.3.2. Preference for dog vs. cat faces

In Interspecies Condition, preferences for pictupéslog vs. cat faces were
assessed. Children showed a preference for dog facevery comparison:
Children preferred faces of puppies to faces aékg (Binomial test, p=0.0003,
n=272), faces of adult dogs to those of adult wétis infant features (Binomial
test, p=0.0062, n=272), and faces of adult doghase of adult cats without
infant features (Binomial test, p<0.0001, n=272y(Fe 3).
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Figure 3. Interspecies Condition.Children preferences (number of choices = number of
children) between dogs and cats. ** Binomial tes).p1. (n=272).

3.3.3. Preference for animal over non animal faces

In Interspecies Condition, children’s preferenaaisfictures depicting animals

over non-animal (i.e. human infants and teddy Hearages were assessed.
Children showed a preference both for faces ofplggpies (Binomial test,

p<0.0001, n=272) and for faces of kittens (Binoni&dt, p<0.0001, n=272)

over human infants (Figure 4).
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Figure 4. Interspecies Condition. Children preferences (number of choices = number of
children) for human infants and puppies (a) andhfmman infants and kittens (b). ** Binomial
test, p<0.01. (n=272).

When choosing between dogs and teddy bears, ahildfeowed a
preference for faces of dogs (both with and withatant features) over those
of teddy bears (Binomial test, p<0.0001 for botlmparisons, n=272; Figure
5a). Moreover children preferred faces of catsate$ of teddy bears with infant
features (Binomial test, p<0.0001, n=272), but nefgrence was shown when
they were asked to choose between faces of cateddy bears without infant
features (Binomial test, p=0.7618, n=272) (Figuog 5
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Figure 5. Interspecies Condition. Children preferences (number of choices = number of
children) for teddy bears and dogs (a) and forydulshrs and cats (b). ** Binomial test, p<0.01.
(n=272)

3.3.4. Effect of sex and age

We obtained demographic information (sex and ddtebigh) from all
participants (n=272). In order to assess the efbéctex and age on children
preferences for infantile features, for differepesies (dogs and cats) and for
animal (over non-animal) stimuli, a two-predictogistic model was fitted to
the data. The two predictors were sex and age éghng below mean: Group 1
< 53 months, Group 2 > 53 montHs).

3.3.4.1. Infantile ConditionChildren’s preference for images of more infantile
cats was not affected by sex, but was negativelgta® to age for one
comparison (Table 2a-c): The odds of a child chwpgictures of adult cats
without infant features (over those with) was miikely to occur in Group 2
(Table 2c). When children were asked to choose dmtwtwo dogs, the
likelihood of choosing infantile dog pictures (bgibppies and adult dogs with
infant features over those without) was higheriffsghan in boys and was not
affected by age (Table 2d-f). No effect of sex agd was found on children’s

! Group 1 (n=136): girls n=68, boys n=68; Group 21(86): girls N=69, boys n=67)
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preferences for teddy bears with infant featurear alrose without (Table 29).
No interaction effects between sex and age wenedfou

Table 2. Logistic Regression Table. Effect of sex and ageloldren’s preferences (Infantile
Condition), n=272

Comparisons  Predictor (R)gt(ljos Std. Err z p>zO0 [95% Conf. Interval]
Sex 1.475155 .6006605  0.95  0.340 .6641124 3.27667
a. CK Age 1.514493 6043171  1.04  0.298 .6928167 3.31067
(vs.CW) Sex*Age .4019139 .2252605 -1.63  0.104 .1339863 5B@O
constant  2.421053  .6602451  3.24  0.001  1.418643 17613
Sex 1.103909  .3923534  0.28  0.781  .5500446 2.21548
b. CK Age 1.363248  .478982 0.88  0.378 .6847028 2.71423
(vs. CO) Sex*Age 2.255855 1.184895 155  0.121 .8057766 @315
constant  1.241379  .3097497  0.87  0.386  .7612235 404
Sex 6216006 .2216894  -1.33  0.182  .3089844  1.25050
c.CW Age 3356643 1239412  -2.96 0.003 .1627819 692156
(vs.CO) Sex*Age  1.304562 6928 050 0.617 .4607083 3.69405
constant  1.03125  .2558519  0.12  0.901  .6341352 Q%77
Sex 1.09899  .3874592  0.27  0.789 550674  2.19327
d. DP Age 1.087236  .3748727  0.24  0.808 5531392 2.13704
(vs.DW) Sex*Age .9837043 .4788238  -0.03 0.973 .3789111 53B%
constant  1.03125  .2558519  0.12  0.901  .6341352 Q%77
Sex 2.230415 8131305 220 0.028  1.09161 4.55725
e.DP Age 1.868726  .66773 1.75 0.080 .9276747 3.76439
(vs.DO) Sex*Age  1.02633 5155327  0.05 0.959 .3834622 DF46
constant  .4772727 .1265865 -2.79  0.005  .283794802656
Sex 2.192593 7876996  2.19  0.029 1.084325 4.43359
£ DW Age 1.347368 4717056  0.85  0.394 6784 2.67600
(vs.DO) Sex*Age .8704226  .4304558  -0.28  0.779  .3302022 4289
constant 625 1593444  -1.84 0.065 .3791974 1.03013
Sex 1.72859 6218639 152  0.128  .854025  3.49875
g. TW Age 1.219941 4216343 058  0.565 .6196522 2.40176
(vs.TO) Sex*Age 1.937889 1.017527  1.26  0.208  .6924504 3423
constant ~ 1.03125  .2558519  0.12  0.901  .6341352 Q%77

CK=kittens; CW=adult cats with
DP=puppies; DW=adult dogs with infant features; @@t dogs without infant features;

TW=teddy bears with infant features; TO=teddy bedtkout infant features.

infant features; COdadoats without infant features;
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3.3.4.2. Interspecies Conditiorsex and age had no effect on children’s
preferences for dogs (over cats) and for animat{@aen-animal) stimuli.

3.3.5. Effect of having animals at home

We obtained information on the presence of aniraalsome from 162 of 272
children tested, whose parents filled out the qoesaires (completion rate of
59.5%). There were 57 dog and cat owngrst (ownery 22 other animal
owners(most of them owned turtles, birds, rabbits arfteosmall mammal§)
and 83non-owners® Of the pet owners, 34 owned dogs, 12 owned cats14
owned both dogs and cats.

3.3.5.1. Infantile Conditiorin order to assess if having pets at home modulated
children’s preference for infantile characteristgesent in the faces of pets, as
well as in teddy bears, we analysed the effecietfovnership (and its possible
interaction effects with sex and age) using a ligiggression model with pet
ownership, sex, and age as predictors. Having gteloome did not influence
children’s preferences for infantile features: heiteffects of pet ownership nor
interaction effects between pet ownership and sekame were found (all p>
0.05). In order to investigate possible speciesifipepreferences for infantile
features, a logistic regression was also performigld cat ownership and dog
ownership entered as independent variables. Ndfisem effects were found.

3.3.5.2. Interspecies Conditio@ne of our hypotheses was that owning cats or
dogs may influence preferences not only for cadag faces with infantile
features, but also for cat or dog faces in gen€rat.analyses showed a species-
specific effect in children’s preferences for diffet species (dogs and cats).
Although overall, children preferred images of danser those of cats (see
above), the likelihood of choosing images of cats wigher in children who
had cats at home than in those who had not (Logistiression, Predictor cat
ownership: DW, adult dogs with infant features @8V, adult cats with infant
features: odds ratio=0.305, Std. Err=0.1919, z6,18-0.057; DO, adult dogs
without infant features vs. CO, adult cats withdofant features: odds
ratio=0.3349, Std. Err=0.1600, z=-2.29, p=0.022). &fect of dog ownership
was found in children preference for dog over aae$ (all p> 0.05).

Neither cat ownership nor dog ownership influenclitdren’s preferences
for animal over non-animal (human and teddy betarudi.

2 Respondents who owned both pets and other anipesies where considered pet
owners.

% Pet owners: M)e=53 months, 49.1% girls, 50.9% boys; Other aniroalaers and Non
owners together: M52 months, 47.1% girls, 52.9% boys
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3.4. DISCUSSION

In this study, we analysed children preferences ghotographic stimuli
showing both inanimate and animate (humans and as)nsubjects. Our
working hypothesis was that children would shoveaagal preference for faces
with infantile features over those without. Moreguse expected girls to show
greater preferences for infantile stimuli than b@msd pet owners to show
greater preferences for pet faces than non-owhketwing earlier findings on
children’ reaction to animal stimuli, we also exfgeta general preference for
animal over non-animal stimuli. To our knowledgéstis the first study to
analyze preferences for infantile features presefdces of pets (i.e., dogs and
cats), as well as in inanimate objects (i.e., teddgrs) shown by children as
young as 3 years. The experimental procedure (fazced-choice task)
appeared well suited for assessing preferencesungy children, all of whom
completed the testing session and appeared to &njoy

Results from this study partially support our mlithypotheses. Overall,
children showed a preference for more infantilescaind were able to
discriminate the presence of infant features atsaan inanimate stimulus,
suggesting the generalization of children’'s respon® an infantile
configuration. These results are consistent witite¢hobtained by Archer and
Monton (2011) through the analysis of adults’ prefices based on the same set
of stimuli. By contrast, in our study, children skexdl no specific preferences for
more infantile dogs. Together with preferences show children for dog over
cat faces in every comparison and with the failofedog ownership in
predicting preferences, this result suggests thHadldren are particularly
attracted to dogs (and prefer them over cats),rdégss of whether the dogs
have infantile features and regardless of partidgdafamiliarity with them.
However, it should be taken into account that them strong sex effect found
for dog preferential choices, indicating that gidee more likely to prefer
infantile dogs than boys. In Archer and Montonisdst (2011), women showed
higher attractiveness scores for pets with infantdatures than men. In our
study, girls showed a higher preference for infarttaits than boys only when
they had to choose between dogs (children’s fatewgpecies). By contrast,
boys and girls equally preferred pictures of marntile cats. Although data
are still conflicted (Parsons et al., 2011), a nemdf behavioural studies have
shown women to be more responsive to the baby schim@y not only tend to
be more attracted to and prefer baby-like stimuli they also appear more
motivated to exhibit nurturing behaviour towardgams than men (Alley,
1983a,b; Berman, 1980; Feldman et al.,, 1977; Gloocke al., 2009a;
Hildebrandt and Fitzgerald, 1979; Lobmaier et2010; Maestripieri and Pelka,
2002; Sprengelmeyer et al., 2009; Sternglanz etl@l7). Early attraction to
infants might facilitate the acquisition of mothmgiskills prior to the onset of
reproductive activity. However, further studies ameeded to definitively
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answer the question as to whether a tendency tewauwduring behaviour is
already present in children, particularly in girlat an early stage of
development (from 3 years of age), and if suchippasition could be extended
to include the human-animal bond. Gender differennecultural conditioning

and experiences, such as exposure to media andwibich encourage caring
behaviours in girls, are well-known. The possipilihat such factors may also
influence our relationship with pets (especially emhthey are puppies or
kittens) from an early stage of development remaimsxplored (Melson and
Fogel, 1996). It would also be important to asselssther girls’ preference for
infantile traits is caused by differences in thetiwagion to care for young

animals, or by perceptual differences. In this egntthe analysis of children’s
perception of cuteness as well as their respondasnwjuestioned about
caretaking tasks - in which participants are askedate the extent of their
motivation to take care of the subject in the pietu- might help elucidate this
issue and could be particularly useful (Glockealet2009a).

Interestingly, when we analyzed the effect of age familiarity with pet
animals (i.e., pet-ownership) to explore the roleexperience in modulating
individual responses to stimuli presented, we fothrad pet ownership had no
effect on children’s preferences for infantile feas present either in dogs or in
cats; although, familiarity with a species was &blenodulate species-specific
preferences. In fact, overall children showed degpemce for images of dogs
over those of cats, but the likelihood of choosimgges of cats (independently
from infantile features) over those of dogs wasargn children who had cats
at home than in those who did not. Moreover, tkelihood of a child choosing
pictures of adult cats without infant features -ickhrepresented the least
favourite stimulus and not preferred over an inatérobject (teddy bear) — was
more likely in older children. These results seensuggest that children learn
to appreciate non-preferred animals through agefamdiarity. However, this
notion should be treated with caution, especialldnsideration of the small
number of cat owners enrolled in this study. Fusitglies should consider not
only information on the presence/absence of aninalshome, but also
children’s attachment to pets, which may betteormf about the effects of
growing with animals on children attitudes (DalydaMorton, 2009; Zasloff,
1996). Moreover, since home environment seems tpadin children’s
perspectives, the effects of living with siblinga particular infant siblings)
should be taken into account in future studies.

Overall, children showed a preference for animaromon-animal (i.e.,
human and teddy bear) stimuli. In Archer and Moigastudy (2011), when
asked to rate photographs for their attractivenadslt participants showed a
preference for faces with infantile features buffecently from children in our
study, they found photographs of puppies and Igtterbe as attractive as those
of human infants. It has been hypothesised thidremi exhibit a strong interest
towards animals (Kahn, 1997; Kellert, 1985) andeatgr attraction to animal
stimuli has been shown in children as young as #thso(DelLoache et al.,

74



2011). Results from the present study seem to orifiis notion, and represent
further evidence that there are not individual efiéihces in children’s strong
preference for animals as a function of either ags/or prior experience with
animals (DelLoache et al., 2011). Nonetheless, mesearch is needed to
investigate human preferences and attitudes towamieals and their change
during development. In children, this consideratigrof particular importance
since the positive contribution of growing up witmimals on emotional
development, attentiveness, motivation levels, s@se of responsibility are
well recognized (for a review see Cirulli et al12 and Endenburg and van
Lith, 2011). Nonetheless, few research efforts héaeen devoted to the
identification of specific animal features ableattract and engage children. The
analysis of specific animal characteristics ableelicit emotional/affiliative
responses in children could ultimately help devaliprventions for children
with difficulty in the social/lemotional domains bgroviding salient and
emotionally relevant stimuli (Berry et al., 2013Jhis also may have
implications for some of the questions raised abeatinclusion of animals in
Animal Assisted Interventions (AAl) (Marino, 2012).

Although results from the present study may represe further step
towards understanding those factors underlying mumeaeference for other
animal species and its development, a note of @autiust be offered. The
original set of pictures has been classified omyttee basis of the Facial Index,
which gives one objective aspect of the baby schémdaes not measure other
characteristics such as large eyes (Archer and dmon2011). Moreover,
pictures were subjectively selected by the authmase different backgrounds
(as well as colouration and expression), and thevas limited to two images
per category, so that pictures might be not higtdpresentative of each
category. Although we used this set of images deoto compare and contrast
our data with previous results, future studies &houtilize stimuli with
objectively quantified baby schema that retain ta# characteristics of the
portrait (Glocker et al., 2009a). This standardaratould be of help in future
systematic research of this subject. For examptemparative studies of
different breeds of dogs in terms of their possessi baby facial features and
its association with behavioural neoteny are lagki@oppinger et al., 1987).

3.4.1. Conclusions and Future Prospects

Overall, the present study suggests that the ybilitdentify and prefer selected
infantile features may emerge during early develepimPreferences for baby
schema appear to be species-specific and more yomoad in girls. Familiarity
with an animal seems able to modulate preferepaeticularly for less popular
species (i.e., cats), a notion that underlines ithgortance of educational
programs to promote child-animal relationships. digtsl are currently in
progress to better standardize stimuli and take &ecount other baby schema
features (both morphological and behavioural). Moggsearch will also be
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needed to explore the possibility that factors sashexperience and learning
may influence our relationship with pets from anyeatage of development. A
major discrepancy between results obtained usingsuores of behavioural
interest and those obtained using picture preferemeasures can occur
(Berman, 1980). Therefore, both behavioural (dirextiservations) and
guestionnaire-based studies (to assess childretés and responsibilities in
caring for pets at home) as well as gender difisgenn attachment to pets
should be encouraged to address this issue (HE2003).
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ABSTRACT

Pets (i.e. dogs and cats) exhibit both morpholdgical behavioural infantile
characteristics. It has been hypothesized thatesigonse to such features forms
the basis of human attraction to these animals.bEty schema&oncept was
originally proposed as a set of infantile traitgcighg caretaking behaviour.
Several studies have demonstrated the baby schepptsal for humans, in
particular its effect on cuteness perception andrenrecently, its role in
modulating motivational and attentional processes.

However, it is unclear whether the response tobtigy schema may be
extended to the human-animal bond context and wehdtldepends on depicted
species or pet-ownership experience. Furthermouestipns remain as to
whether the cute response is constant and petsistevhether it changes with
development. Following Glocker et al.’s procedu2809) we parametrically
manipulated the baby schema in images of humargys, aled cats. We analysed
responses of 3-6-year-old children, using bothrawdi(i.e. cuteness ratings) and
direct (eye-tracking of looking behaviour) measufes comparative purposes,
ratings were also obtained by a sample of adults.

Overall, results show that the baby schema inflaenboth cuteness
perception and gaze allocation to specific faciatdires, an effect not simply
limited to human faces. However, individual factalso affect attraction to
animals: while in adults pet ownership influencesirt cuteness perception of
different species, children show a general proreresvards animals, not
mediated by experiential factors and only partiallgpendent by infantile
features. Implications for the development of aesafd healthy relationship
between children and animals are discussed as matepth knowledge of
factors underlying children’s attraction to animafsay help interventions
involving pets, at the same time minimizing riskttas (e.g. dog bites). This is
particularly important in light of the growing enggiment of different animal
species in educational and therapeutic contexts.

Keywords: attention, cats, children, dogs, eye-trackingdgen
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4.1. INTRODUCTION

It has been hypothesized that humans exhibit aralatinterest and a
predisposition to be attracted by other speciee (8o-called Biophilia
HypothesisKellert, 1993). A general proneness towards alsinsaobserved in
children from a very early stage of developmentL@he et al., 2011; Lobue
et al., 2012; Borgi and Cirulli, 2013). Childrereamore likely to be attentive
and to have increased motivational levels in tles@nce of animals and this has
led to the inclusion of different animal speciesthbdn educational and
therapeutic interventions aimed at promoting hgattbvelopment in children
(Cirulli et al., 2011; Endenburg and van Lith, 20Berry et al., 2013; O'Haire,
2013).

Despite recent interest of child psychology redeamahe Human-Animal-
Interaction field (e.g. benefits of contacts withimals during development, dog
bite prevention, links between animal and child ss)u attempts to identify
factors underpinning distinct behavioural responeegards animals are still
scarce. Preliminary studies analysing differenceschildren’s behaviour
towards robotic, stuffed and real animals suggkat ainimal features can
impact upon children’s emotional response and nghiess to engage in social
interactions (Kerepesi et al., 2006; Ribi et a0, Howard and Vick, 2010).
Even in subjects with a deficit in the social domdi.e. autism spectrum
disorder) a preference for animal over human aadimate stimuli has been
shown (Celani, 2002; Prothmann et al., 2009) a$ aghn increase in social
behaviours in the presence of animals comparedy® (O'Haire et al., 2013).
However, more studies are needed to identify sigeariimal attributes and
traits influencing perception of and attraction animals in children - and
ultimately their affiliative response towards them.

Most common pet species (i.e. dogs and cats) éxath morphological
and behavioural infantile characteristics which éhaleen retained into
adulthood as a by-product of the domesticationgssceoteny Lorenz, 1943;
Belyaev, 1979). It has been hypothesized that Batiares might form the basis
of our attraction to animals, especially pets (Amchl997). The ternbaby
schema(Kindchenschemd,orenz, 1943) refers to a set of facial features. (i
large head and a round face, a high and protrudirehead, large eyes, and a
small nose and mouth) commonly found both in humad animal infants. In
classical ethology this specific configuration ehfures has been described as
triggering an innate releasing mechanism for camegi and affective
orientation towards infants (Lorenz, 1943) and, enoecently, its role in
promoting human nurturing behaviour was demondgratat the
neurophysiologic level using neuroimaging (Gloc&eal., 2009b).

Several empirical studies have employed the usgiabfires/drawings to
analyse the appeal of the baby schema for humanmsirshy that faces with
infantile traits are commonly perceived as cute atttactive and are
consistently preferred to those with a less infanfiacial configuration
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(Sternglanz et al., 1977; Hildebrandt and Fitzgkra®79; Alley, 1981; Glocker
et al., 2009a). Previous research has demonstthtedjeneralization of the
response to infantile features to real animals ltarand Monton, 2011; Little,
2012), representations of animals such as cartdw@racters (e.g. Mickey
Mouse, Gould, 1979) and stuffed/toy animals (e.gddy bear Hinde and
Barden, 1985; Archer and Monton, 2011).

The concept of cuteness not only encompasses toegsing of specific
morphological features, but also involves a positiffectionate behavioural
response. Increased attention and willingness te, cpositive affect and
protective behaviour, as well as decreased liketihof aggression towards the
infant, characterize the so-calldzthby schema responsar cute response
(Lorenz, 1943; Alley, 1983; Brosch et al., 2007p€Ker et al., 2009a; Sherman
et al., 2009; Nittono et al., 2012).

Although the analyses of the emergence of a cusporese during
development have so far produced results not easeityparable (Fullard and
Reiling, 1976; Maestripieri and Pelka, 2002; Sajiedtial., 2007; Borgi and
Cirulli, 2013), cuteness perception and preferefae infantile features in
animals (as well as the pseudo-nurturing behaviowards animal-like toys
such as teddy-bears) seem to emerge in childréotbfsexes between 3 and 6
years (Morris et al., 1995; Borgi and Cirulli, 201@hildren’s positive response
to the baby schema appears to be influenced byi¢lne=d species, and gender
and familiarity with animals (i.e. pet ownership)ayn modulate preference
(Borgi and Cirulli, 2013).

There are, nonetheless, a range of limitationbéogeneralization of these
finding. First, most of the previous studies hanwyed drastically simplified
stimuli (line drawings and schematic faces) or stinmot controlled for the
individual facial differences unrelated to baby estia (e.g. colour, pose and
expression). Hence the interpretation of outcoradignited by the impossibility
to dissociate the response to a specific stimtiusn@ns vs. animals; adult vs.
young) from the response to its facial configunat{ee. baby schema). Only
recently Glocker and colleagues gave the first empmtal evidence of baby
schema effects in actual infant faces, by devetppin effective procedure to
create stimuli with objectively quantified and pagtrically manipulated baby
schema content that retained all the charactergdtithe individual portrait
(Glocker et al., 2009a).

Second, when asked for overt preferences, pantitspanight only report
socially desirable and appropriate responses, memed in traditional self-
report measures (e.g., ratings, questionnairesyvietvs). Direct preference
assessments (such as preferential looking) represemore reliable and
sensitive measure of the observer's preferencesn{ry et al., 2010) and may
shed light on the cognitive mechanisms underlyitigaetion to different
stimuli. In fact, although this aspect is still rottensively explored, the baby
schema response seems to be anticipated by atiattdrbias towards infantile
stimuli. Previous studies have shown a visual przation (dotprobe task,
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Brosch et al., 2007) and a willingness to incretee viewing time to cute

images (key-press task, Parsons et al., 2011; dahh, 2013; Sprengelmeyer
et al., 2013) in adult participants. In generaljlesdtend to look longer at infant
than at adult faces and at cuter than at less icditmts (Hildebrandt and

Fitzgerald, 1978; Power et al., 1982; Parsons.ef@l1; Cardenas et al., 2013;
Hahn et al., 2013; Sprengelmeyer et al., 2013). éd@n, further studies are
needed to determine whether this attentional l§asonstant and persistent or
whether it changes during development. In additigmestions remain as to
whether this response may be detected when vieimiages of non-human

faces.

4.1.1. The present study

In this study we have systematically investigatesldffects of the baby schema
on children’'s and adults’ perception of cutenesshimans and pets. We
adapted Glocker et al.’s procedure — originally edleped to modify human
infant faces (Glocker et al., 2009a) - and arefitise to apply it also to faces of
human adults as well as adult and young animalschd&ed a photographic set
of stimuli consisting of facial images of both humaand pets (i.e. dogs and
cats), parametrically manipulated to produce twdrpits of the same subject:
one high in infantile features (round face, high forehead dig eyes, small
nose and mouth) and ot@w in infantile features (narrow face, low forehead
and small eyes, big nose and mouth). This procealloess to disentangle the
effects of degree of infantile features and agdigfflayed species. We assessed
responses to the different categories of stimulin{lns vs. animals; adult vs.
young) varying for the amount of baby schema (mghlow infantile features),
using both indirect (i.e. cuteness judgement) ainelctl (i.e. gaze behaviour)
measures.

The goal ofExperiment 1 was to test the effect of the baby schema on
children’s perception of images presented to th8tmuli were individually
displayed and children were asked to rate picttmesuteness. Eye-tracking
was used to explore participants’ fixation pattetowards displayed images
(gaze distribution across key internal facial feasui.e. eyes, nose, and mouth).
We predicted both cuteness ratings and gaze psitterbbe sensitive to cues
specifically related to infant-like characteristand are the first to test such an
assumption in children.

In Experiment 2 eye-tracking was used to assess children’s prdfalen
attention to one of two displayed images varyinty dar the degree of baby
schema (side by-side pictures: high vs. low infajti

Finally, for comparative purposes, a sample of ersiy students was
recruited to participate iExperiment 3 in which we collected adults’ cuteness
judgements of the same set of stimuli as in Expanirmd, through a web-based
guestionnaire.
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The role of factors such as age, gender, and expmxifamiliarity with
animals in modulating both cuteness processing tetdhvioural response to
infantile stimuli is still not clear (Maestripieand Pelka, 2002; Archer and
Monton, 2011; Borgi and Cirulli, 2013). The effectd gender and pet
ownership were thus assessed in all experimentbatin children and adults’
participants).

4.2. MATERIALS. STIMULUS CREATION

4.2.1. Overview

The stimuli were based on a set of 120 colour fgai@tographs (full frontal
view, looking at camera, closed mouth and neutrailaf expression) depicting
20 subjects for each of the following 6 categori@gnan adults, human infants,
adult dogs, puppies, adult cats, kittens. Moshefithages were obtained from
Thinkstock/Getty Imageswivw.thinkstockphotos.jt courtesy of Gioacchino
Altamura), some were collected on the World WidebWeollowing Glocker et
al.’s method (Glocker et al., 2009a), pictures weradified to produce faces
with parametrically manipulated baby schema thaisisted ofhigh andlow
infantile features for each portrait. In particuliar Glocker’s study baby schema
was operationalized using facial features that gra@diously been suggested to
contribute to the baby schema response (and rexagyr@is typical anatomical
infant characteristics) such as face width, fordhkemgth and eye, nose and
mouth size. Baby schema content in each image waspuolated using the
range of baby schema values (mean and standaratidayiSD) in a sample of
unmanipulated images as a guide for the manipulapoocedure which
consisted in reducing or enlarging facial paranseabove or below the mean;
with the range of manipulation depending on SDprimduce eithehigh or low
infantile features (Glocker et al., 2009a). In study, the Glocker's method,
originally developed to modified human infant facess for the first time
applied also to faces of human adults and to tlebselult and young animals
(dogs and cats).

4.2.2. Stimulus creation procedure

Pictures were digitized at 72 dpi and were two-disienally rotated and scaled
to a head length of 600 pixels. A coordinate systeas superimposed on the
faces so that the x-axis connected the inner cashéine eyes and the y-axis
traversed the midline of the nose. Facial measunsmerere obtained by

measuring distances between the following landmésés Figure 1): A (top of

the head), B (bottom of the chin), C and D (outtges of the face along the x-
axis), & and g (inner corners of the eyes), &d k (outer corners of the eyes),
O (nose base at the crossing of the x- and y-aAigpelow the tip of the nose),

I and J (widest point on nose wing), K and L (owdge of the mouth).
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X-axis

Y-axis

Figure 1. Facial landmark (example: portrait of anadult dog). Head length (AB, fixed, 600
pixels), face width (CD), forehead length (AO), evidth (EF, as the average calculated from the
right, E;F, and left BF, eye width), nose length (OH), nose width (1J), nmowtdth (KL). Photo:
Thinckstock/Gettylmages (modified).

Table 1. Measurements taken (A) and baby schema faciahpess (B) in a sample of 20
unmanipulated images (mean and SD) (C).

Measurements Facial Mean (SD) (C)

) parameters Human Human Human = o cat  Kitten

(B) adult adult infant 9 PRy

@ﬁ;ge(zse I 600 600 600 600 600 600 600
CD= face - 3650 3916 4361 4799 5893 6883 365.0
width (160) (235) (66.5) (91.0) (44.4) (48.4) (16.0)
AO = forehead , = 048 061 044 049 056 059 0.48
length (002) (0.03) (0.06) (0.05) (0.03) (0.05) (0.02)
EF =eye width 017 019 012 012 016 015 0.17
(average) 001) (0.01) (0.03) (0.02) (0.01) (0.01) (0.01)
OH=nose ..o 021 014 042 034 029 023 021
length 002) (001) (0.09) (0.07) (0.02) (0.03) (0.02)

1 = nose width  13/CD 0.26 0.24 0.30 023 015 0.3 0.26

(0.02) (0.02) (0.04) (0.06) (0.02) (0.01) (0.02)
KL= mouth KL/CD 0.35 0.29 0.62 061 041 035 0.35
width (0.02) (0.04) (0.16) (0.14) (0.07) (0.06) (0.02)

89



Using Adobe Photoshop ruler tool with pixel as uynhe following
distances between landmarks were measured (Talol@lumn a): head length
(AB, fixed, 600 pixels), face width (CD), forehelmhgth (AO), eye width (EF,
as the average calculated from the rightEand left BF, eye width), nose
length (OH), nose width (1J), mouth width (KL).

The baby schema was captured by six facial paraséfable 1, column
b): CD as an absolute measure in pixels with ref@d¢o the head length of 600
pixels, and five proportion indices (relative sigé one facial measure to
another): AO/AB, EF/CD, OH/AB, 1J/CD, KL/CD.

The mean and standard deviation for each faciampeter was calculated
from the sample of 20 unmanipulated images for eeategory (Table 1,
column c). These values served as a guide for @mipulation (normalized
mean values; z-scores) (Glocker et al., 2009a).

Using Adobe Photoshop we then manipulated thesal fparameters to
producehigh (round face, high forehead and big eyes, smalé raogl mouth;
CD, AO/AB and EF/CD > mean; OH/AB, 1J/CD and KL/GDmean) andow
(narrow face, low forehead and small eyes, big reowk mouth; CD, AO/AB
and EF/CD < mean; OH/AB, IJ/CD and KL/CD > mearfpitiile portraits of
each subject. Photoshop resize tool on maskedslgydrich allow to modify a
particular facial feature without affecting the etk) was used to enlarge or
reduce (in order) forehead length, nose lengthe fawth, eye width, nose
width and mouth width; clone stamp and healing Ibtesls were used to adjust
sections of the picture which appeared unnatusttistched.

To maintain normal facial appearance, the manifiator each facial
parameter was restricted to a z-score range oftarzddard deviations (Geldart
et al., 1999; Glocker et al., 2009a). Since unmaaipd faces often combined
high and low infantile features, only those pararstwhich needed an
adjustment were manipulated (Glocker et al., 2009a)

Using this protocol, a sub-set of 24 pictures @edent portraits for each
category: human adults, human infants, adult dpgppies, adult cats, kittens)
was manipulated. Pictures selection was made orbdles of image quality,
uniform background, clarity of facial expressiomid resulted in a set of 48
faces consisting of 2high and 24low infantile portraits. Images background
was set to 5% grey. Brightness of the pictures vissally adjusted to appear
similar between all pictures (see Figure 2 for exlms).
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Dog

Cat

Figure 2. Examples of stimuli presentedto participants. Young and adult faces of humans,
dogs and cats. On the left thigh infantile version, on the right tHew infantile version of the
same subject. Photos: Thinckstock/Gettylmages (fieoki

4.3. EXPERIMENT 1

4.3.1. Method

4.3.1.1. Participants

Thirty-two (16 male and 16 female) British children, rangingage between 3
to 6 years (M=4.8, SD=1.0) participated in this erkment. Children were
recruited in schools (four nursery schools and prmary school in Lincoln

and Lincolnshire, UK). All children had normal ororeected-to-normal

eyesight. Children would only be excluded if theyta certified developmental
disability or were unwilling to participate sponéusly.

The study received approval by the Human ReseattticsECommittee of
the School of Psychology at the University of Limca@and complies in all
aspects with British Psychological Association Eshiguidelines. The
procedures were as follows: information letterseveent out first to nurseries
and schools to inform them about our study andskofar their participation. As
soon as consent was obtained by those settingspmielied with the settings
preferences for gaining consent from parents. koseries, we sent out letters
to parents via the nursery that included detailatbrmation about the
procedure. Parents then sent us a signed consenttfack. Before testing,
children were also asked to give their assentdf/tdid not want to take part,
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they were thanked and left to their usual nursestyidies. For the school
settings we tested in, and for one further nursemy,also sent out detailed
information letters to parents via the teachers thedhead of the nursery. In
compliance with the school's and this nursery pesiees and in line with
British Psychological association guidelines, wentlasked parents to inform us
if they wanted to withdraw their child from the dyu We also informed them
that their decision not to opt out counted as gjvoonsent. Children whose
parents opted out of the study were not tested.irAgzhildren who were
allowed to take part were also asked to give thsdent and were not tested if
they did not want to take part. All children antigdrents were aware that they
could withdraw at any time, also after testing.eéPés of participating children
received a questionnaire comprising children’s dgmaphic information and
presence of animals at home. Questionnaires wstebdited by email or hand-
delivered to parents. Fifteen of the participanesemdog owners, 6 cat owners
and 14 no owners. Data were collected between ®épteand December 2012
during school hours.

4.3.1.2. Stimuli

Stimuli consisted of 24 images (4 different suljgutr 6 face category - human
adults, human infants, dogs, puppies, cats, kittemsich were displayed
individually in the centre of the monitor (picturesmension = 600 x 430
pixels). Two of the 4 images for each category sfwbigh infantile and Jow
infantile faces (counterbalanced between parti¢g)anOrder of picture
presentation was randomized.

4.3.1.3. Apparatus

Participants’ eye movements were tracked at a sangpé of 120 Hz using a
Tobii T120 eye tracker (Tobii, Stockholm, Swedeahjch is integrated into a
17" TFT monitor (pictures displayed with a resabutiof 1024x768 pixels). The
monitor was placed at a distance of approximat8bnyfrom the child. At this
distance the eye-tracking device allows free headement in a wide operating
range (30 x 22 x 30 cm). Participants' eye movemesre analyzed using the
Lincoln Infant Lab Package software (Meints and food, 2008): fixations
(periods of relative gaze stability, (Hendersom)3) were extracted from the
raw eye movement data, using dispersion thresmodckitmum fixation radius =
1°) and duration threshold (minimum fixation duoati= 100 ms) criteria
(Salvucci and Goldberg, 2000).

4.3.1.4. AOlIs analysis

We divided each picture presented into three Ar@dsinterest (AOIS)
corresponding to three key internal facial featureges, nose and mouth.
Specifically, AOIls consisted of centered squaresddferent dimensions
delimiting each possible facial feature and the ediate surrounding area (10
pixels were added in each direction - left, toghtj bottom - with the exception
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of the division line between the ‘mouth’ and ‘nosegion: in this case the
division line was the midline between the upperaip the bottom of the nose).
Each fixation was then characterised by its locatganong AOIs and the
number of fixations (and associate viewing timegclied at each facial feature
was normalized respectively to the total numbefixattions and viewing time
in that trial. As the same facial features acr@s=e$ of different species and
individuals vary in size, we adopted the critenian Guo et al. (2010) that
consist in subtracting the proportion of the arkaazxh facial feature relative to
the whole image from the proportion of fixations pooportion of total viewing
time) directed at that facial feature in a giveialt{Guo et al., 2010). Any
difference in fixation distribution from zero meatigat this particular facial
feature attracted more or less fixations than ptedi by a uniform looking
strategy, thus negative values demonstrate lessngehan predicted by region
size, and positive values demonstrate more viewuliag predicted by region
size (Dahl et al., 2009; Guo et al., 2010).

4.3.1.5. Procedure

Each child was tested individually. Children wesked if they would like to
look at some pictures on a screen, and if they ealjrehey were first
familiarized with a quiet testing room for a fewmates. Before testing, the
child’'s vision was centred to the middle of theeser and the eye tracker was
calibrated using 5 fixation points. After the cadition procedure, the
experiment began with a short introduction in whetlildren were instructed to
look at the images and to rate how cute they foesxch picture on a 5-point
scale, with 1 representing ‘not cute’ and 5 ‘verytet (a pictorial children-
feasible scale was used, modified from (Ernst ¢t28100)). In order to assess
whether children understood the notion of cuteness,first asked them to
provide us with some definition of the word ‘cutghd only children who
showed a clear understanding of the notion of ‘hpeine’ were included in data
analysis (the most common accepted definition ohildyave us were ‘pretty’,
‘nice’, ‘small’, ‘fluffy’, and ‘adorable’). The exprimenter then explained the
scale and asked the child to explain it back to teercheck the child’'s
understanding. All children understood the scald the task. Participants were
then presented with a random sequence of the stilath trial showed the
visual stimulus for 6 s (during this window eye itios was recorded), then the
rating scale appeared and after children gave eis tthting of the picture, the
next stimulus appeared. The onset of the imageeptatson was accompanied
by a female voice auditory instruction to “look” ldeered through a
loudspeaker positioned centrally below the dispdapectures. The inter-trial
interval varied depending on the time children meedor the rating. Two
experimenters tested all children, one behind ttrees, not visible to the
children, controlling trials onset and monitoringildren’s eyes through a
laptop connected to the eye-tracker, the othdngittentrally behind the child
encouraging him/her to keep their head still anliecong his/her responses.
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Both verbal and non-verbal (i.e. pointing gesturedponses were accepted.
Children were encouraged to accomplish the taskeeelved a small gift and a
sticker in return for participating in the studyhd total testing time for each
child did not exceed 10 minutes.

4.3.2. Results

4.3.2.1. Cuteness ratings

Scores given to the different categories of fadasm@n adult, infant, dog,
puppy, cat and kitten) were averaged, separatelthtomodifiedhigh andlow
infantile versions, to give 12 mean scores for gaafticipant (see Table 2). A
mixed-model ANOVA was carried out with Species (larndog and cat), Age
(adult and young) and Baby schema (high and lowyigtsin-subjects factors,
and Gender and Pet ownership as between-subjetttssfga non-parametric
analysis was performed prior to the ANOVA, showsigilar results). A main
effect of SpeciesH;s=8.968,p=0.000) was found: children rated images of
animals as cuter than the images of humans (dogahuamd cat>human,
Tukey post-hoc tests, p<0.05), while there were significant differences
between dogs and cats (mean+SD humans 3.0+0.8,3d0#8.9, cats 3.7+0.8).
Faces of young individuals were rated as cuter thase of adults (main effect
of Age, Fu28=7.522,p=0.011), but this effect was driven primarily bynhan
stimuli: a significant interaction effect betweepe8ies and AgeN, s6=3.657,
p=0.032) showed that while human adults were ragedignificantly less cute
than human infants (p<0.05), no differences wenendlobetween adult and
young animals (p>0.05, Figure 3). Human adults vadse rated as less cute
than adult animals (p<0.01), while images of humméants, puppies and kittens
were rated as similarly cute (p>0.05). Facial modtfon for the degree of baby
schema had a significant effect on children’s cessrjudgements: as predicted,
high infantile faces were rated as cuter than imagdsvofnfantile faces (main
effect of Baby Schemd; »5=4.659,p=0.040) and this effect was independent
of the species viewed (Species*Baby schefgas=0.069,p=0.9335). No main
effects or interactions of gender or pet ownerséépe found.

Table 2. Cuteness ratings given by childrerAveraged cuteness ratings (SD) for bloidph infantile
andlow infantile versions of each image category.

Human

Human adult .
infant

Dog Puppy Cat Kitten

High Low High Low High Low High Low High Low High L ow

2.7 25 35 32 37 37 38 35 36 35 39 36
(13) (1.0) (1) @(12) (12 (11 (L1 (12 (12) (@11 (1.0) (1.1)
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H Adult Image
[JYoung Image

Cuteness ratings (average)
1

Human Dog Cat

Figure 3. Cuteness ratings (children)Average cuteness ratings for adult and young fades
three species (human, dog and cat), given by @rildANOVA followed by Tukey post-hoc test,
*p<0.05. All data are shown as mean and s.e.m.

4.3.2.2. Gaze allocation to stimuli

Participants dedicated on average 4.0 + 1.1 s (me8D) to explore images
within a 6-second presentation time. We observed #m excessively short
looking time in a trial was generally caused by reatary distraction (children
looking elsewhere, i.e. looking at the experimentarobjects in the room). We
therefore removed those trials with a total lookiimge shorter than 1 s (3.7% of
the trials). Two mixed-model ANOVAs (dependent whies: number of
fixations and viewing time) were carried out witheSies (human, dog and cat),
Age (adult and young) and Baby schema (high and lasvwithin-subjects
factors, and Gender and Pet ownership as betwd»eessi factors. No effect of
Species was observed: children allocated the sammurat of fixations and
associated viewing time=( s0=2.184,p=0.123) per image across human, dog
and cat faces. Participants allocated more overaWing time to images of
young faces with the effect approaching signifieau€; .s=4.165,p=0.052),
while showing no differences in the number of figas @ 571.110,
p=0.302). No effects were found for degree of bablgesma (high vs. low)
(fixations: Fq 25=0.148, p=0.703; viewing time:F ,5~0.197, p=0.661). No
effects of gender and pet ownership were foundogl 05).

4.3.2.3. Gaze allocation to AOls

During face exploration children directed the mijoiof fixations (75% of
overall fixations) and viewing time (78% of totalcke viewing time within a
trial) at the predefined AOIs (eyes, nose and moWwlumber of fixations and
viewing time directed at each AOI were expressegragortion of total number
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of fixations and viewing time within whole facesftéa subtracting the
proportion of the area of each AOI relative to thieole image, (Guo et al.,
2010)). Two mixed-model ANOVAs were carried outgsabove) with AOI
(eyes, nose, mouth) entered as additional withinjestis factor.

Highly significant main effects of AOI were foundfix@ations:
F(2,527118.305,p=0.000, viewing timeFs,=94.151,p=0.000). Tukey post-
hoc tests (p<0.01) demonstrate that, irrespectivine face viewed (no main
effects of Species or Age or Baby schema were foalhé<2.167, allp>0.05),
the eyes attracted the highest proportion of forati (46%) and the longest
viewing time (47%), followed by the nose (fixatiand viewing time 13%) and
the mouth (fixation 6%, viewing time 7%). Howevethe significant
interactions found between Species and AR} 14=11.871,p=0.000), Age
and AOIl (. 56.878,p=0.002) and Baby schema and AQH;(,=6.133,
p=0.004) showed that the amount of viewing timeadtmn to the same facial
feature was species-dependent and was also sengitithe degree of infant
features. Specifically, Tukey post-hoc tests resdhat the eyes attracted a
higher proportion of fixations and viewing timesdags and cats than in human
faces p<0.05), while the mouth attracted a lower propeortad fixations and
viewing times in dogs and cats than in human fage®.01) (Figure 4).
Moreover, children directed a significantly highmoportion of viewing time
towards the eye region in imageshofih infantile individuals, in comparison
with the eyes region in images lofv infantile individuals §p<0.05). No effects
of gender and pet ownership were found §a.05).
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Figure 4. Species-specific gaze distribution amongreas of interest.Proportion of viewing
time directed at eyes, nose and mouth regions (AQflglifferent species (human, dog and cat
faces). ANOVA followed by Tukey post-hoc test, *@91 vs dog and cat; *p<0.05 vs dog and
cat. All data are shown as mean and s.e.m.
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4.4. EXPERIMENT 2

4.4.1. Method

4.4.1.1. Participants

Fifty (27 boys and 23 girls) British children, rang in age between 3 to 6 years
(M=4.5, SD=1.0) participated in this experiment. fdoof these children

participated in Experiment 1. Children were readitas described in

Experiment 1. Exclusion criteria and recruitmendfad collection and ethics

procedures were also the same as in Experimeningtéén of the participants

were dog owners, 11 cat owners and 24 no owners.

4.4.1.2. Stimuli

Stimuli were presented asvo side by-side pictures, one showinghigh
infantile and the other law infantile version of the same subject (total: 2d&rp
of images). The size of each picture was 400 x [29@ls, and the distance
between the two images was 224 pixels. The ordepreSentation was
randomized, and the presentation of the imagescoasterbalanced to appear
on the left and right side of the screen equaltgro{given children’s tendency
for left gaze preference, Guo et al., 2009).

4.4.1.3. Apparatus
Same as in Experiment 1.

4.4.1.4. Procedure

Each child was tested individually in an IntermoBagferential Looking (IPL)
task (see Meints et al., 1999; Meints et al., 2fi@Zetails on IPL procedure).
Procedure and calibration was the same as in Hrpati 1. After the
calibration procedure, the experiment began wisih@rt introduction in which
children were instructed to look at the images.hEa@l was started with a
small red fixation point (FP) displayed on the cemf the monitor to attract the
child’s gaze to the centre of the screen (betwéentivo images). Once the
child’s gaze was oriented towards the FP a visiraudus was presented for 6 s
and during this time window eye position was reedrdl'he onset of the image
presentation was accompanied by a female auditosyruiction to “look”
delivered through a loudspeaker positioned cegtrbkklow the displayed
pictures. Inter-trial intervals varied with the lchs attention on the task because
a new trial was not launched until children werteaated by the FP (minimum
inter-stimulus interval 1 s). Two experimenterstedsall children, similar to
Experiment 1. Participants were encouraged to aptisimthe task and received
a small gift and a sticker in return for participgtin the study. The total testing
time for each child did not exceed 10 minutes.
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4.4.2. Results

Within a 6-second presentation time, on averageggaants dedicated 4.2 + 1.0
s (mean + SD) to explore stimuli. As above, triaith a total looking time
shorter than 1 s were removed (2.2% of the trifflajred t-tests showed that, on
average, children allocated significantly more vieytime to thehigh than the
low infantile faces t(45=2.298, p=0.026), but showed the same number of
fixations u9=1.480,p=0.1451). We thus analysed proportion of viewimgeti
allocated to thehigh infantile images, separately for each image catego
(human adult, infant, dog, puppy, cat and kitten¥ignificant bias towards the
high version was calculated by means of one-samplsts-tagainst chance
value (50%). Children’s proportion of viewing tinbe the high infantile faces
did not differ significantly from chance (human &dal%, infant 51%, puppy
49%, cat 52%, and kitten 50%, aib0.05), except during adult dog faces
presentation: in this case children showed a meafeqgnce of 54% for the
high version, a value that was significantly differertrfii chancetfq=2.670,
p=0.010). Neither effect of gender nor effect of pemership was shown on
children’s proportion of fixations and associatéewing time allocated to the
high infantile images (independent t-test,@D.05).

4.5. EXPERIMENT 3

4.5.1. Method

4.5.1.1. Participants

Fifty-eight (48 female and 10 male) undergraduate studentsanimiean age of
21 years (age range=18-47 years, SD=5.9) partedpatthis experiment. They
were recruited during a Psychology course (Uniwersf Lincoln, UK) and
were asked to participate in a study involving wéwy completion of an
anonymous, web-based questionnaire. Only partitspaith British nationality
and who completed the questionnaire were inclugexdticipants who had
children were excluded. Seventeen of the parti¢gpaere dog owners, 20 cat
owners and 26 no owners. Data were collected betveel and May 2013.

4.5.1.2. Stimuli
Identical to Experiment 1.

4.5.1.3. Procedure

Participants were asked to complete an anonymoab;b&sed questionnaire
created in Qualtrics (Qualtrics, Provo, UT). Thesfionnaire consisted of two
sections: (1) a personal details section, comprigiriormation on sex, age,

nationality, parenthood, presence of animals at eéjorf?) a series of

photographs to be rated for cuteness (picturesepted were the same as in
Experiment 1).
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4.5.2. Results

Averaged scores given to the different categoridaaes are shown in Table 3.
Data were analysed as in Experiment 1.

Table 3. Cuteness ratings given by adult participats. Averaged cuteness ratings (SD) for bloith
infantile andow infantile versions of each image category (n=32).

Human

Human adult .
infant

Dog Puppy Cat Kitten

High Low High Low High Low High Low High Low High L ow

24 22 36 30 36 35 41 40 30 27 38 39
0.9 (07) (1.1) (11) (0.9) (0.9) (0.9) (0.9) (1.0) (1.0) (0.8) (0.9

Highly significant main effects of SpecieB{10s=18.050,p=0.000) and
Age (Fa1,54792.587,p=0.000) and a highly significant interaction effeetween
Species and Agd-(; 10=5.763,p=0.004) were found. In particular, when rating
images of adult portraits, participants gave thghést score to dog faces,
followed by the cat and then the human faces (Tyd@st-hoc tests p<0.01),
while images of puppies and kittens received alamscore (but higher than
human infants, p<0.01). Faces of young individuwaése rated as cuter than
those of adults in all species viewed (all p<0@igure 5).

ok Il Adult Image
[JYoung Image

Cuteness ratings (average)
1

Human Dog Cat

Figure 5. Cuteness ratings (adults)Average cuteness ratings for adult and young fatésree
species (human, dog and cat), given by adult ppatits. Only the main effect of Age was
highlighted here, for other effects see Resultdi@cANOVA followed by Tukey post-hoc test,
**p<0.01. All data are shown as mean and s.e.m.
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By contrast, participants’ cuteness scores giveimiges varying for the
degree of baby schema depended on the speciesdviasvghe significant
interaction between Specie and Baby schema derat@stiE, 0s74.383,
p=0.015). In particular, images bfgh infantile faces were rated as cuter than
those oflow infantile faces only in human stimuli (p<0.01), ilghparticipants
found faces of high and low infantile animals (bdtdgs and cats) similarly cute
(p>0.05).

No effect of gender was found (main effect and ratdon effects, all
p>0.05), while having animals at home influencedenass perception of
different species. In particular, the ANOVA showaad effect of having cats at
home on cuteness ratings: independent of the degfréefant features, cats
were rated as cuter by cat-owners than non-ow@asowners found cats and
dogs equally cute, while non-owners showed higlaimgs for dog faces
(Species*Cat Ownershif;;,10s74.180,p=0.018, Tukey post-hoc tests p<0.01,
Figure 6).

4.0 4
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/1
Cat owners

—@— Non-owners

Cuteness ratings (average)
Now w o w W W
oo o N N (e} oo
| | | | 1 |

N
[e2]
1

24 . . :
Human Dog Cat

Figure 6. Cuteness ratings and cat ownershifAverage cuteness ratings for three species given
by (adult) cat owners and non-owners. ANOVA follalgy Tukey post-hoc test, **p<0.01. All
data are shown as mean and s.e.m.

4.6. DISCUSSION

In this study the effects of the baby schema oermgs perception and visual
preference were for the first time assessed in gathildren (3-6 years old)
using a carefully controlled design in which stiminuman and animal faces)
were objectively quantified according to the babghesna content. The
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procedure used to modify facial configuration waggioally developed by
Glocker and colleagues and applied to faces of hurirdants. These
researchers not only demonstrated that the babgnsxhaffects cuteness
perception and motivation for caretaking in ad@docker et al., 2009a), but
they also suggested a neurophysiologic mechanismviigh baby schema
could promote human nurturing behaviour (Glockealgt2009b). By applying
Glocker’s procedure also to human adults and tedaaf adult and young
animals, we were able to dissociate the response gpecific stimulus (e.g.
humans vs. animals) from the response to its faciafiguration (i.e. high baby
schema vs. low baby schema). In fact, the respmnae image may be driven
by its perceptual features (in this case relatiimedsions of some facial
features), but may also be affected by viewersituaes, motivation and
preferences (e.g. interest in infants, prefererme animals, attachment to
animals, (Archer and Monton, 2011; Borgi and Cirl2013; Cérdenas et al.,
2013)).

4.6.1. Baby schema and cuteness ratings

Our results provide the first rigorous demonstratibat the degree of baby
schema drives cuteness perception in children:atlyéaces with more infantile
facial configurations (round face, high forehead &g eyes, small nose and
mouth) were perceived as cuter than those withildastile traits. However,
our analysis shows that, when judging individualagmes for cuteness,
participants do not simply respond to an infanfideial configuration. In fact,
children rated images of animals as cuter than é@mad humans, independent
of the degree of baby schema. Moreover, they gawmgas cuteness scores to
images of adult and young animals, while the agehefviewed subject did
affect their ratings of human stimuli — adults stasut as the least cute. By
contrast, adult participants showed a more diffgakmappraisal for images of
young animals (puppies and kittens), judging therawger than adult animals.
Children’s general proneness towards animals wss mdependent of
their familiarity/experience with them (i.e. pet w&rship), a result in line with
previous research on children’s attitudes and peafes for animal stimuli
(DeLoache et al., 2011; Lobue et al., 2012; Borgi €irulli, 2013). Differently
from children, adult participants showed a moreed@le species-specific
effect: they judged dogs as cuter than cats (this tnue only for adult animals),
regardless of differences in the baby schema,H=it tuteness judgement was
affected by their experience/familiarity with anisgpet ownership). In fact,
although overall they perceived cats as less chan tdogs, this effect
disappeared in cat-owners which gave higher cusersgmgs to both adult cats
and kittens than non-owners. No gender effects foened either in children or
in the sample of adult participants. Although data still conflicted (Glocker et
al., 2009a; Parsons et al., 2011), a number ofeguthve shown women to be
more responsive to the baby schema then men (&emgt al., 1977,
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Hildebrandt and Fitzgerald, 1979; Sprengelmeyeaal.e2009; Lobmaier et al.,
2010; Cardenas et al., 2013). However, it shouldaken into account that in
our study the failure to detect differential respesm between women and men
may have been caused by the differences in numbenem and women
recruited or by the young age and childlessnesthefparticipants — further
research is needed to confirm if differences extist for which groups.

4.6.2. Baby schema and face processing

The concept of cuteness not only encompasses takiagion of specific
morphological traits (i.e. cuteness ratings, pegiee, attractiveness), but also
involves a positive/affectionate behavioural resgorfcute response), which
appears to be anticipated by a visual prioritizabb - and an attentional bias to
- infantile stimuli. The pattern of eye movemergsai susceptible index of our
attention, motivation and preference and can be utated by cognitive
demands and characteristics of the observed scéideaderson, 2003;
Isaacowitz, 2006). No studies to date have analysdwther cuteness
perception of different faces involves a differgate strategy (gaze distribution
across key internal facial features, i.e. eyese hasd mouth). We predicted that
while judging cuteness, gaze patterns would beitsengo cues specifically
related to infant-like characteristic (i.e. big syi@ baby schema) and for the
first time we tested such an assumption in childrgrmeans of eye tracking.
Our results show that, independently of the fa@sved, children allocated the
majority of fixations and longer viewing time toetkeyes, followed by the nose
and the mouth. This result is consistent with thédence of a general
oculomotor strategy employed by humans while expipfaces (both human
and animals), at least for those sharing similaiafaconfigurations (same
components - eyes, mouth, and nose - within a airsjpatial arrangement - the
nose at the centre, the eyes above, and the meltkvo(Guo et al., 2010).
Nonetheless, our results show that viewing timecallion to the same facial
feature is species-dependent and is also sengititree degree of baby schema.
In particular, after adjusting for the variancesime across different stimuli, we
observed that the region of the eyes in high imfarfaces attracted longer
viewing times than in low infantile faces. The eyestain critical information
about face identity and emotional state (Emery020&ttention to the eyes may
predict later social development (Wagner et alLl3}0and eye size may affect
both aesthetic ratings of and visual preferencehtonan faces (Geldart et al.,
1999). Here we suggest that, more than other fée@lres, they may also be
crucial for cuteness perception and associatedtattal response.

Presentation of pictures of different species tedulin a differential
distribution of fixations directed to specific facegions: the mouth region in
human faces attracted significantly more fixati@m longer viewing times
than in dog and cat faces, similarly to what waseoied in a sample of adults
by Guo and colleagues (Guo et al., 2010). As intadahildren’s differential
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gaze allocation to the mouth could indicate thecpeeus ability to extract
relevant facial information from different speci@s,particular the importance
of the mouth for human visuo-social communicatiéor fast detection and
recognition of subtle facial expressions, Guo ef 2010) and for human
language comprehension (Lewkowicz and Hansen-T@o and colleagues
hypothesized that the failure to detect a difféedrgaze distribution in viewing
dog and cat faces may depend upon a lack of intered/or perceptual
experience in processing subtle emotional cues &fogand cat mouths in their
sample of non-pet owners. They pointed out that igsue should be addressed
by comparing gaze patterns in the viewing of ddgi@ees between pet owners
and non-owners. We showed that, at least in childexperience gained by
owing a pet, does not influence the distributionfinfitions directed at local
facial features across species. It cannot be eadlutlat this effect may be
detectable only in adults or in dog/cat experty.(esubjects extensively
involved in dog training and/or activities, but $&gala et al., 2012) and further
research is warranted.

4.6.3. Visual preference for baby schema

There is some evidence that adults tend to lookgdomt infant than at adult
faces and at cuter than at less cute infants (blildedt and Fitzgerald, 1978;
Power et al., 1982; Parsons et al., 2011; Cardetrals, 2013; Hahn et al., 2013;
Sprengelmeyer et al.,, 2013). Most of these stulleege utilized images of
different subjects (infants vs. adults or stimuieyiously judged for cuteness)
thus with great variation in their appearance @ge, expression, cuteness).
Moreover, no studies have investigated the ememeofcthis attentional
response during development and its generalizédiolwn-human faces.

Children in our study allocated overall more viegviime to images with a
higher degree of baby schema (high vs. low infaptiHowever, when we
analysed gaze allocation separately for each in@gegory (human adult,
human infant, dog, puppy, cat, kitten), proportafriixations and viewing time
to the high infantile images did not differ sigodintly from chance level,
except during adult dog face presentation. In tdase, faces with a higher
degree of baby schema attracted more viewing tivae the same face modified
to show a lower degree of baby schema.

It could be hypothesized that children might be enmensitive to
differences in the baby schema present in doge gdime is the most familiar
(and preferred, Borgi and Cirulli, 2013) pet spscigdowever, if an effect of
familiarity caused the attentional bias towards enimfantile dogs, we would
expect the same result for puppies, human aduaiugit(since human adults are
the primary caregivers of children) and we woulsbabxpect experience with
dogs to affect children’ visual preference. By cast, in our study pet
ownership did not affect children’s gaze allocatiorthe images presented.
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It has to be taken into account that, compared with other stimuli
(humans and cats), the unmodified dog’'s faces ptedemore variant facial
parameters (higher standard deviations) leadinmagr differences between
the two modified versions (high and low infantilersions were created by
reducing or enlarging facial parameters of an arhthat depended on standard
deviation, seé&timulus creation procedureThe attentional bias towards more
infantile adult dogs might derive from this methtmipcal issue. In fact, the
salience of infant stimuli may depend on the abilib evaluate small
differences in cuteness (Sprengelmeyer et al., ;200Bmaier et al., 2010), a
capacity that may emerge later in life. Future mtsidhould employ procedures
in which the differences in the level of baby schewary gradually between
stimuli (e.g. 0%, 25%, 50%, 75%, 100%), in a sampbae representative of
the different stages of development (children, esiént, adults, elderly).

4.6.4. Conclusions and future perspectives

Overall our results show that the response to &amiike facial configuration
can be detected early during development (at abgetars of age). In children,
the baby schema affects both cuteness perceptidngaze allocation to
infantile stimuli and to specific facial featurem) effect not simply limited to
human faces. These findings are in line with tleaithat the incentive salience
of infantile traits might be a causal factor behmgnan attraction to animals,
especially pets (Archer, 1997). However, the appéahfantile features only
partially explains why animals have a powerful holkker human perception.
Analyses of individual differences show that, bistlthildren and in adults, the
positive appraisal towards animals (cuteness rgtilgonly partially affected
by their facial configuration (degree of baby sch&nWhile familiarity with
animals is able to modulate cuteness perceptioadults, children tend to
respond with a general proneness towards animalschwappears less
influenced by the presence of infantile traits aod mediated by experiential
factors.

The effect of facial appearance on cuteness amgctteness was shown
to be tied to human interest in infants and moibvatto care (Light and
Isaacowitz, 2006; Cardenas et al., 2013). The enite of individual factors in
modulating responses to animals should thus be asiggd in future research.
Pet ownership may be a measure not representafiiaterest in — and
involvement with — animals. In fact, even if thegv animals at home, children
may have not a great commitment in their daily ckrgure studies could thus
employ measures more representative of their irrobnt with household pets,
such as frequency of play with and care of pet®chiment to them and
frequency of expressed interest (Melson and FA®86; Archer and Monton,
2011).

Most importantly, future research is needed torddtee the link between
overt attention and measures of interest and hdtvthese measures reflect on
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actual care-giving. Cuteness judgements may enhanceiring behaviour

(Glocker et al., 2009a; Sherman et al., 2009) axllieen shown to modulate
mother-infant interaction (Langlois et al., 1998hd women'’s willingness to

adopt a baby (Volk and Quinsey, 2002). This fididwalysis has the potential
to be successfully translated into the human-anintataction research, as no
studies have explored association between cutemebsdoptability in kennel

dogs or cats or to what extent animal appearanfleenctes owner-pet

interaction style and care behaviour towards pets.

A more in-depth analysis of human proneness towardsals and its
change during development appears of particulapitapce, especially in the
light of the recent advancements in Human-Animé&raction studies in child
psychology research. Animals, especially dogsjraneasingly employed both
in educational and therapeutic interventions basethe growing evidence of
their positive effects on children’s emotional depenent (Cirulli et al., 2011;
Endenburg and van Lith, 2011). Since attentiomis of the key aspects of the
learning process, interacting with animals has #teopotential to represent a
mean for promoting cognitive development. For exam@ee and colleagues
found that the presence of a dog in a classroompcavide many positive
benefits for children, including enhanced motoilskbetter ability to follow
instructions and improved memory (Gee et al., 2036e et al., 2012). Thus
future research on the attentional aspect of dnldr relationships with pet
animals should be encouraged. In addition, theyaisalof specific animal
characteristics able to elicit emotional/affili&ivesponses in children could
ultimately help develop interventions for childrenth deficit in the social
domain (Berry et al., 2013; O'Haire, 2013) by pdivj salient and emotionally
relevant stimuli (e.g. helping in developing sogiahteractive robots).

More detailed knowledge of the factors underlyihgdren’s attraction to
animals will also facilitate educational programsed at minimizing risk
factors inherent children-animals encounters, dafgdn consideration of dog
bite incidents. As especially young children unter age of 7 are most at risk
of a serious dog bite injury, often after an int&i@n they initiated themselves,
we need to investigate the causes further. Atirantiss to animals may be one
of the causal factors behind the frequent and somasttragic involvement of
young children in dog bite incidents. Interestingbyr results show children
paying less attention to the mouth region in dagudi and this information is
crucial insofar as it can help to direct educati@ftorts to teach children about
safe behaviour with dogs (since more severe aggressgnals in dogs like
showing teeth, snarling and growling are displayedthe mouth region,
Shepherd, 2002; Meints and de Keuster, 2009).

This research is a first and significant step talsacharacterizing both
cognitive (attention) and psychological (overt prehce) mechanisms
underlying human attraction to infants (and inflke- stimuli including
animals). Procedures and stimuli as used in thidystan easily be further
applied in psychological studies, as well as in IMIRd eye-tracking research
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and provide a wide-ranging platform to deepen ouowedge of the
mechanisms and factors that promote human carggbéhaviour.
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5. GENERAL DISCUSSION

The perception of a certain similarity with humagings, the familiarity, the
predictability of the behaviour, as well as theamifle appearance, appear to be
relevant factors to form positive attitudes towaadgnals and to evoke positive
responses such as nurturing behaviour. However,vés¢ majority of the
studies on attitudes to animals and the previoatyaes on human attraction to
certain animal features (e.g. baby schema) didcoosider children younger
than 6 years. Thuthe objective of the studies described in this thesis was to
explore the early emergence of animal-related ppediitions and attraction to
animals and whether they are influenced by the daagters observed in adults
and older childrenTo this aim both attitudes (i.e. explicit preferences) and
behavioural responses (i.e. preferential attentibmyjards animal stimuli
presenting differential morphological charactecst(different animal species
and animals with specific facial features, i.e.\pabhema) were analyzed in 3-6
years old children.

5.1. MAIN FINDINGS

5.1.1. Children preferences for different animalsthe effects of similarity to
humans and domesticity

A substantial body of literature on human attituded likeness of some species
has shown that animals that appear and/or behavtady to humans tend to
be preferred, evoke more positive affect, as welhigher concern in terms of
welfare and conservation (Driscoll, 1992 ; Kell&®@93b; Plous, 1993; Czech et
al., 1998; Gunnthorsdottir, 2001; Serpell, 2004sd&il et al., 2005, 2006;
Martin-Lopez et al., 2007; Knight, 2008; Batt, 2D0%®ur analyses of
kindergarten children’s preferences for a wide eaafydifferent animals shown
in Chapter 2 are in line with this ‘Similarity Principle’ (Tigall et al., 2006) and
suggest an early emergence of such a predispasiRiesults show children’s
propensity for higher order of species (i.e. mansnaald bird) and confirm the
general negative attitudes towards invertebrateerobd in previous studies
(Kellert, 1993b; Bjerke et al., 1998; Woods, 208ferke and Ostdahl, 2004;
Prokop et al., 2010; Wagler, 2010).

However, there were many exceptions that did ntovied this trend,
confirming that similarity to humans (in particulphylogenetic closeness) is
only one of the animal attributes explaining theremous variance in people’s
attitudes towards animals (Serpell, 2004). The aesdehind some specific
preferences expressed by our participants appdee peculiar for childhood, in
particular the higher appreciation of aestheticadlgpealing species (e.g.
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butterfly) and of animals that may evoke in child@nthropomorphized and
infantilized representations (turtle, snake, andisa).

Animal aesthetic qualities (e.g. colour, see thsecaf the parrot) may
partially contribute to preference’s forming (Watdal., 1998; Gunnthorsdottir,
2001; Serpell, 2004; Stokes, 2007; Knight, 200&kaivd and Frynta, 2013 ).
However, children’s perception of the threats/hdzdhat animals may pose to
humans (vs. their instrumental value) appears téhbemost relevant factors
underlying their attitudes towards some animal Egsedn fact, results show an
unbalanced and gender-based distribution of pnedee for some species,
mostly for animals reported to induce disgust/feasponse in humans
(Arrindell, 2000; Ohman and Mineka, 2003; Paganiakt 2007). Children
showed a preference for domestic animal speciediilg, cat, horse and rabbit,
which were often indicated by both boys and giddslee preferred species; bats,
snakes, alligator, and biting and stinging inverdéds all obtained a low
number of preferences, especially in girls, whileeit non-threatening
counterparts (butterfly among invertebrates, theletuamong reptiles) were
highly appreciated. Results confirm higher negatwe probably fear-related
and disgust-related attitudes in girls observedolier children and adults
(Kellert and Westervelt, 1984; Davey, 1994; Bjeetal., 2003; Rgskaft et al.,
2003; Bjerke and Ostdahl, 2004; Prokop and Turffecl2008; Prokop et al.,
2009b; Prokop and Tunnicliffe, 2010; Randler et2012).

Our analysis of species preferences in kindergaédren - a population
usually not addressed in the literature - reprasaffirst step towards a more in-
depth exploration of the development course otualtis to a wide range of
animals. Although limited to the Italian populatjdhe results presented here
are based on a large sample size, which allowsrgkrsdion. Moreover, we
believe that an explorative analysis of Italianldfein’s attitudes to animals is
fundamental for cross-cultural comparisons and absconsideration of the
important role that animals play in Italian youtlnes (Pagani et al., 2007).

5.1.2. Children’s preferences for dogs and cats: ¢éheffect of infantile
characteristics

To our knowledge the analysis of kindergarten chits preferences for
infantile features in faces of pets (i.e., dogs eat$), as well as in inanimate
objects (i.e., teddy bears) (s€dapter 3) was the first attempt to analyse the
emergence of a sensitivity for infant stimuli inldren as young as 3 years.
Overall, results from our study suggest that aitieitg to and a preference
for selected infantile features in animals may eyaeturing early development.
The presence of an infantile facial configuration teddy bears directed
children’s preferences also for an inanimate stim@End may explain the early
emergence of pseudo-nurturing behaviours towaritsadutike toys observed in
children of both sexes between 5 and 6 years of (&lyeris et al., 1995).
However, preferences for baby schema in animalsapjp be species-specific
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and more pronounced in girls. In particular whiléldren showed a preference
for more infantile cats, their attraction to dogaswndependent of their facial
configuration. Children showed a general preferefare dogs (over cats),

participants’ familiarity with them (i.e. dog owrshiip). Only when exploring
differential response showed by girls and boysighdr likelihood of choosing
infantile dogs emerged, specifically in girls, doming an higher sensitivity to
infantile traits in women observed in previous s&g8dSternglanz et al., 1977,
Hildebrandt and Fitzgerald, 1979; Sprengelmeyeaal.e2009; Lobmaier et al.,
2010; Cardenas et al., 2013).

Familiarity with an animal as well as age of pap@nts were able to
modulate preferences, particularly for cats. Ckiddshowed a preference for
dogs over cats in all conditions presented (see @mapter 2, the dog was
more frequently chosen than the cat); images ofinfamtile cats were the least
chosen, even in comparison with inanimate stinddiwever our results show
that the likelihood of a child choosing picturesaglult cats was higher in older
children and in participants who have prior expsree with this species (i.e.
ownership). These results seem to suggest thatrehilearn to appreciate non-
preferred animals through age and familiarity, diamo that underlines the
importance of educational programs to promote edilgnal relationships.

In our study children showed a preference for ahowar non-animal (i.e.,
human and inanimate) stimuli in all conditions,eauit that confirms an early
emergence of a ‘biophilic’ predisposition to beradted by animals (Wilson,
1984; Kellert, 1993a; DelLoache et al., 2011; Lokti@l., 2012). Our results
represent further evidence that there are notiiddal differences in children’s
strong preference for animals as a function ofegitex/age or prior experience
with animals (Nielson and Delude, 1989; DelLoachalet?011). In Archer and
Monton’s study (2011), when asked to rate the spim&ographs for their
attractiveness, adult participants showed a pneberdor faces with infantile
features but, differently from children in our syudhey found photographs of
animals to be as attractive as those of humangbaarvation that seems to
confirm that animal stimuli are particular appreethduring childhood.

5.1.3. Cute perception and visual attention to hummaand animal faces: the
effect of baby schema

In Chapter 4 we reported a study analysing the effects of thlgylschema on
cuteness perception and visual preference in yohitdren (3-6 years old). We
used a carefully controlled design in which stimluman and animal faces)
were objectively quantified according to the babghesna content. The
procedure used to modify facial configuration waggioally developed by
Glocker and colleagues and applied to faces of hunmdants. These
researchers not only demonstrated that the babgnsxhaffects cuteness
perception and motivation for caretaking in ad@@docker et al., 2009a), but
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they also suggested a neurophysiologic mechanismviiigh baby schema
could promote human nurturing behaviour (Glockealgt2009b). By applying
Glocker's procedure also to human adults and tedasf adult and young
animals, we were able to dissociate the response dpecific stimulus (e.qg.
humans vs. animals) from the response to its faciafiguration (i.e. high baby
schema vs. low baby schema).

Overall, our results extend Glocker’s findings g@madvide the first rigorous
demonstration that the baby schema drives cutepesseption in young
children: images with a higher infantile facial figaration were rated as cuter
than those with a lower degree of baby schema. Meryehe analyses of
individual differences show that, both in childrend in adults, the positive
appraisal towards animals (cuteness ratings) ig paitially affected by their
facial traits. While experience/familiarity with iamals is able to modulate
cuteness perception in adults, children tend tpared with a general proneness
towards animals, which appears less influencedhiey gresence of infantile
traits and not mediated by experiential factorse(®dtin and Delude, 1989;
DelLoache et al., 2011). Children rated images ohals as cuter than images
of humans, independent of the degree of baby schearthermore, they gave
similar cuteness scores to images of adult and yamimals, while the age of
the viewed subject did affect their ratings of hanséimuli. By contrast, adult
participants showed a more differential appraisalifnages of young animals
(puppies and kittens), judging them as cuter thduitanimals and an effect of
pet (i.e. cat) ownership was also found.

This study also shows that the attentional respoéosan infantile facial
configuration can be detected early during develmm{at about 3 years of
age). In fact, the concept of cuteness not onhoepasses the evaluation of
specific morphological traits (i.e. cuteness raingreference, attractiveness),
but also involves a positive/affectionate behawabuesponse (cute response),
which appears to be anticipated by a visual priation of - and an attentional
bias to - infantile stimuli (Brosch et al., 2007Mhere is some evidence that
adults tend to look longer at infant than at adates and at cuter than at less
cute infants (Hildebrandt and Fitzgerald, 1978; Bowt al., 1982; Parsons et
al., 2011; Cardenas et al., 2013; Hahn et al., 28p8ngelmeyer et al., 2013).
Overall children in our study showed a visual prefiee for images with a
higher degree of baby schema, although resultcatglia limited ability to
evaluate subtle differences as those obtained tamrically modifying facial
images. This observation is in line with the evidethat the salience of infant
stimuli may depend on the ability to evaluate sndifferences in cuteness
(Sprengelmeyer et al., 2009; Lobmaier et al., 204@apacity that may emerge
later in life.

Interestingly, 3-6 years old children showed a pcexus ability to extract
relevant information from faces of different spece&nd from images with a
dissimilar degree of baby schema. The general gasmbehind this analysis
was that, while judging cuteness, gaze patternsidvbe sensitive to cues

116



specifically related to infant-like characteris{ie. big eyes in baby schema).
For the first time such an assumption was testegbimg children. We thus
analysed whether cuteness perception of differaoéd involves a different
gaze strategy (gaze distribution across key inteiamaal features, i.e. eyes,
nose, and mouth). Our findings confirm a generaul@uootor strategy
employed by humans while exploring faces (both hunzand animals),
previously observed in adults (Guo et al., 201@)nétheless, our results show
that viewing time allocation to the same facialtfiea is species-dependent (i.e.
attention to the mouth) and is also sensitive todbgree of baby schema (i.e.
attention to the eyes). The eyes contain criticdrmation about face identity
and emotional state (Emery, 2000), and eye size affect both aesthetic
ratings of and visual preference for human facedd@t et al., 1999). Here we
suggest that, more than other facial features, tnay also be crucial for
cuteness perception and associated attentionalnmespPresentation of pictures
of different species resulted in a differentialtdisition of fixations directed to
specific face regions. The mouth in human facem@td significantly more
fixations and longer viewing times than in dog aadl faces, similarly to what
was observed in a sample of adults by Guo andamplies (2010). As in adults,
children’s differential gaze allocation to the mogbuld indicate the precocious
ability to extract relevant facial information frodifferent species, in particular
the importance of the mouth for human visuo-soc@hmunication (for fast
detection and recognition of subtle facial expm@ssj Guo et al., 2010) and for
human language comprehension (Lewkowicz and Hamger2z012).

To conclude, the employment of eye tracking tecbgiels, allowing to
record in details which specific features of a slus attract participants’
attention, appears a promising tool to deepen auwwledge of human
perception of animals and to evidence the basic har@sm underlying
motivation and preference.

5.1.4. Factors modulating children attraction to amimals: effect of age,
gender and familiarity with animals

So far we have strengthened the evidence that mespoto an image (e.g.
preference and visual attention) may be driven drggptual features (species-
specific shapes and attributes, relative dimensimihnsome facial features).
However we should take into account that the readb a stimulus may also be
affected by the viewers’ attitudes, motivation grdferences (e.g. interest in
infants, preference for animals, attachment to alimArcher and Monton,
2011; Borgi and Cirulli, 2013; Cardenas et al.,201

Results described irChapter 3 and Chapter 4 confirm an early
emergence of a ‘biophilic’ predisposition to beradtted by animals and
represent further evidence that in children theeenat individual differences in
their preference for animals as a function of eittex/age or prior experience
with them (Nielson and Delude, 1989; DelLoache et 2011). Only when
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analysing children’s response to specific animaitgror to diverse species, the
role of human individual attributes (i.e. age, gemdyet ownership) emerges
(Chapter 2, Chapter 3, andChapter 4).

A substantial body of evidence indicate gender as of the most
important demographic variable affecting attitudasd behaviour toward
animals (for a review see Herzog, 2007). Resutimfthe study described in
Chapter 2 clearly confirm that gender differences in thef@rence for animal
species are mediated by a higher level of feandisgf less popular animals
among females relative to males. This has beeniqugly observed both in
older children and adults (Kellert and Westerved34; Davey, 1994, Bjerke et
al., 2003; Rgskaft et al., 2003; Bjerke and Ostd&tl04; Prokop and
Tunnicliffe, 2008; Prokop et al., 2009b; Prokop andnicliffe, 2010; Randler
et al., 2012). Our results extend the current kedgt about gender-based
attitudes towards animals to younger children (@6&rs old), showing that, in
comparison with girls of the same age, kindergafliegs indicate a higher
appreciation of fear-relevant animals, such agaltir, snake, and shark, and
biting and stinging invertebrates (e.g. scorpigider, beetle, bee). However,
differently from previous research on older childi@ellert, 1985; Bjerke et
al., 1998), girls in our study were not more peeated than boys and gender
did not affect the probability of choosing eitharrh or companion animals.
Girls showed a greater preference for the buttedstrich, hedgehog and sea
lion, confirming a more aesthetically orientedtatte towards animals observed
in females (Kellert and Westervelt, 1984), inclgdia higher sensitivity to
infantile characteristics (Archer and Monton, 2011)

Consistent with this observation, in the study dbsd in Chapter 3 a
species-specific higher sensitivity for infant-likeatures (i.eFacial indey in
animals (specifically dogs) was observed in 3-6ryeald Italian girls in
comparison with boys of the same age. Howeverhe dtudy described in
Chapter 4, which employed British children and adults agipgrants, gender-
biased effects were not observed either when anglypositive appraisal
towards animals or attentional responses towarfdtile human and animal
stimuli. Although data are still conflicted (Gloaket al., 2009a; Parsons et al.,
2011), a number of studies have shown women to twe mesponsive to the
baby schema then men: they not only tend to be ratiracted to and prefer
baby-like stimuli but they also appear more motidato exhibit nurturing
behaviour towards infants than men (SternglanZ.etl@77; Hildebrandt and
Fitzgerald, 1979; Sprengelmeyer et al., 2009; Labret al., 2010; Cardenas et
al., 2013). The failure to detect gender differencmy be due to the fact that in
the latter study we used images of the same sugbjeith very subtle
differences in terms of baby schema, while in thevipus study we used
images of different subjects (e.g. adults vs. yguhgs with a higher variance,
also in traits not specifically related to the badshema. Some preliminary
evidence show that the salience of infant stimwyrdepend on the ability to
evaluate small differences in cuteness (that agptabe higher in women,

118



Sprengelmeyer et al., 2009; Lobmaier et al., 204@apacity that may emerge
later in life. However, in the study describeddhapter 4 adult women did not
show differential responses either; specificallgithcuteness ratings were
similar to those given by men. Nevertheless, iusthbe taken into account that
these results may have been caused by an unbatatiee number of men and
women recruited or by the young age and childlessrd the participants.
These findings call for further research to exploréetails the emergence of a
gender-biased sensitivity to infantile featurese Timal aim is to explore how
measures of preferences impact upon behaviougriicplar on the emergence
of salient aspects of the cute response (nurtupetgaviour, attentional shift
towards infants) and to definitively answer the gjig as to whether such
predisposition could be extended to include thednsanimal bond.

The employment of different stimuli and methodo&sgmakes extremely
difficult a comparison among studies and the amalgt possible intercultural
effects (i.e. Italian vs. British nationality) orhiltdren’s response. Gender
differences in cultural conditioning and experies)cguch as exposure to media
and toys, which encourage caring behaviours irs,gitle well-known. Whether
such factors may also influence our relationshigh\pets from an early stage of
development and whether the responsibility for theing of animals might
facilitate the acquisition of mothering skills prito the onset of reproductive
activity (Maestripieri and Pelka, 2002) remain uplexed (Melson and Fogel,
1996).

With the aim to have some clues on the role of egpee in modulating
individual responses to animal stimuli, we alsolyred the effect of age and
familiarity with pet animals (i.e. pet-ownershipnh cchildren’s preferences
(Chapter 3). We found that, while dog ownership did not affexther
preferences for infantile features or orientatitmsards dogs, familiarity with
cats was able to modulate species-specific prefesenThe likelihood of
choosing images of cats (independently from thegwee of infantile features)
over those of dogs was higher in children who hatd at home than in those
who did not, a result that was replicated in thelgtdescribed ilfChapter 4 in
which adult participants owning cats showed a mpositive orientation
towards this species. Moreover, the odds of a attildosing pictures of adult
cats without infant features - which representesl lgast favourite stimulus —
was more likely in older children. These resulterseo suggest that children
learn to appreciate animals through age and fartyliadVhile the liking of very
popular animals like dogs is more widespread (Wp2860) and appears more
independent by experiential factors, the apprematf less popular animals
like cats probably needs time to develop and agpesre dependent of our
contacts with them and our knowledge of this specie

Finally, the study described Dhapter 4 show that, when analysing more
direct measures of interest and attention (i.eualispreference and face
processing), most of the effects of human indivicatributes (such a gender
and experience with animals) disappear. Neithere galtocation to more
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infantile stimuli nor gaze distribution among fdciagions were affected by
gender of the participants and by pet ownership.

It cannot be excluded that these effects may bectidile only in adults or
in dog/cat experts (e.g. subjects extensively wewlin dog training and/or
activities, but see Kujala et al., 2012). Moreoypet ownership may be a
measure not representative of interest in — andiwement with — animals. In
fact, even if they have animals at home, childreay nmave not a great
commitment in their daily care. Future studies dotllus employ measures
more representative of their involvement with hdudé pets, such as
frequency of play with and care of pets, attachnterthem and frequency of
expressed interest (Melson and Fogel, 1996; Daty Morton, 2006; Archer
and Monton, 2011).

The influence of individual factors in modulatingsponses to animals
should thus be emphasized in future research. €nuits indicate that while
human preference and propensity for some stimuiji. @imals, infants) may
be affected by age- and gender-related motivatithes cognitive mechanisms
underlying these responses (such as species-spdeifie processing or
attentional bias towards attractive features) appeabe more resistant to
changes and to experiential factors.

5.2. IMPACT AND PERSPECTIVES

Due to the extraordinarily prominent position tletimals occupy in human
lives from childhood to adulthood (Serpell, 1999d&n consideration of the
increasing number of household pets in Westernesiesi including non-
traditional pets (e.g. USA and lItaly, APPMA, 201Burispes, 2013), the
examination of human attitudes towards animals, #rel analysis of the
different factors influencing them, has attractbeé attention of researchers
from different disciplines. First, the self-evidetd empirically-established fact
that humans have different attitudes towards aminthiat some animals are
favoured, while others are disfavoured, are a matteoncern to the field of
animal welfare, as well as to conservation biol¢Blous, 1993; Czech et al.,
1998; Serpell, 2004; Tisdell et al., 2005; Kaltembet al., 2006; Tisdell et al.,
2006; Martin-L6pez et al.,, 2007; Knight, 2008; B&009). In addition, the
analysis of why not all animals are equal “in thees of the beholder” has
implications for the management of tourism andeational facilities (zoos and
other venues), and can be used as a valuable doohgrove educational
programs and address misconceptions (Woods, 23t but not least,
attitudes towards animals have attracted the atemtff psychology, with an
increased interest of child research in differesgegts of the Human-Animal-
Interaction field (HAI), e.g. benefits of contactwith animals during
development, dog bite prevention, links betweemahiabuse and intrafamily
violence.
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Greater knowledge on early attitudes towards arsirhak implications for
promoting interest towards animals. This considenatis of particular
importance in the view of the positive contributioihgrowing up with animals
on emotional and social development. Building athgaand safe relationship
between children and animals is particularly sigaiit, also in the light of the
growing employment of different animals in educatib and therapeutic
contexts, as well as from an animal welfare persgec

A major discrepancy between results obtained usmegasures of
behavioural interest and those obtained using gcpreference can occur
(Berman, 1980). Therefore, the future challengetoisdetermine the link
between attitudes to animals and direct assessaiepteference (e.g. visual
attention) and to explore how both these measeftect on actual behaviour.

5.2.1. Educational aspects: promoting positive attides towards animals

Knowledge of animals may influence humans’ beligfel behaviour. Hence
building positive attitudes towards animals is @fighe main aims of biology
teachers and environmental education programs i(lo2289). Scarce
information on animal biology and behaviour, togetwith false beliefs and
prejudices or incorrect assumptions about theigdgrare the principal factors
behind unpopularity of certain species such as esjalkats and insects
(Arrindell, 2000; Ohman and Mineka, 2003; Paganalet 2007; Prokop and
Tunnicliffe, 2008; Prokop et al., 2009a). Althoughis very unlikely that
children around 3 years of age have had directacomtith animals such as bats
and snake (also in the light of the fact that nodsthe participants enrolled in
the study presented i€@hapter 2 had urban residency), a negative attitude
towards these animals seems to emerge very eailygddevelopment. Several
educational interventions have shown that by piiagidghformation on biology
of the living organisms, as well as through obsiowaof animals in nature and
direct contacts with them (e.g. handling) is pdsstb increase appreciation of
animals and to change attitude typologies amonigireimi and youths (Morgan
and Gramann, 1989; Ascione and Weber, 1996; Lindervatthies, 2005;
Prokop et al., 2009a; Randler et al., 2012). Owndifigs strongly suggest that
educational programs should be directed at chilthefiore they enter primary
school.Interest in less popular animals such as snakés, $@iders or insects,
should be encouraged very early in children, esfigdn girls, since negative
attitudes to these animals may became highly ssgi$d change (Bjerke et al.,
2003; Prokop and Tunnicliffe, 2008; Prokop et2009a; Prokop et al., 2009b).
By anthropomorphizing and neotenizing selected ahispecies, educational
programs may successfully make some animals appgar and thus attract
children’s attention (but see Lawrence, 1986; Grianie, 2007). However,
while aesthetic quality may influence children’stiai evaluation of different
species and attitude discriminations, a better kedge of bio-behavioral
attributes of some animals (e.g. bats extraordigagy unique communication
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system), as well as direct contact with animalg. (ebservation and handling,
monitoring local animal populations) appear theveht factors that may have
a strong impact on children attitudes forming and lelp address
misconceptions (Kellert, 1985; Ballouard et al.1 2D
Attitudes of children towards nature are influendmd family, personal

experiences, media, and school (Eagles and Dem8@9). Nowadays the
educational aspect of interactions with animalsia&s a particular relevance in
consideration of the reduction of outdoor actigtiand thus lack of direct
familiarization with animals and the consequenteiinét-based knowledge
acquisition (Ballouard et al., 2011).

5.2.2. Promoting healthy and safe relationships b&ten children and
animals

Although complex, there is a correspondence betwattitudes and actual
behaviour (Glasman and Albarracin, 2006). Hencelimg positive attitudes to
animals from childhood is of primary importance fine development of a
healthy and safe relation between children and alsirand for its impact on
animal welfare.

Experience gathered by owning pets and caringhflemtwas observed to
have beneficial influence on several aspects: petecs better understand
animal physiology and behaviour (Inagaki, 1990;kBpoet al., 2008) and have
more positive attitudes towards both popular angopolar animals (Paul and
Serpell, 1993; Bjerke et al., 2001; Miura et ab02; Bjerke et al., 2003; Prokop
et al., 2009b; Prokop and Tunnicliffe, 2010). P@hership may even influence
career choices (Serpell, 2005). In our stu@hgpter 3) the experience
gathered by owning a cat was able to modulate fedes for this species.

The fact that not all children have the possibititlycome in contacts with
animals in their house, and to own a pet until #whadd, underlines the
important role of educational settings to promdigdeanimal relationships. A
humane education with animals in the classroomthagotential to promote
social integration, empathy, at the same time adilrg behavioural problems
(such as aggressiveness) and can thus influenedféative area of the learners
(Morgan and Gramann, 1989; Ascione and Weber, 18886loff et al., 1999;
Hergovich et al., 2002; Daly and Suggs, 2010). @mmig the animal point of
view, building an empathic and affectionate relagttip between children and
animals may have also positive effects on animdflanee Negative attitudes to
animals are associated with less humane behawaards them andice versa
(Hemsworth, 2003).

It should be highlighted that, even if in severaparts (including our
studies, se€hapter 2 and 3) dogs appear to be one of the most favourite
species for both children and adults (Woods, 200@se animals may also be
the recipient of fear-responses from people and tifunegative attitudes (Di
Nardo et al., 1988; Doogan and Thomas, 1992; seeqaiestionnaire survey in
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Chapter 2). Surprisingly, very few studies have analysed himg appearance
(e.g. breed traits or individual traits) may inflwe human reaction to these
animals (fear-response vs. affiliative responsep study by Wells and Hepper
(1992) it was shown that people expressed cledenareces for dogs having
long blond hair, show a tendency to approach tterplay (Wells and Hepper,
1992). In another study people with dogs and dgpims were seen as more
approachable and passers-by contacted them mae ditectly (conversing)
and indirectly (look, smile) in comparison with pé® without dogs;
interestingly, dogs belonging to breeds having ad"bpublic reputation, such
as Rotweilers, did not have this effect (Wells, £00n this context further
analyses on human perception of cuteness appd@mupaty relevant. Cuteness
judgements may enhance nurturing behaviour (Gloeke., 2009a; Sherman
et al., 2009) and modulate mother-infant interacticanglois et al., 1995) and
women'’s willingness to adopt a baby (Volk and Qans2002). This field of
analysis has the potential to be successfully tagat into the human-animal
interaction research, as no studies have explasdcation between cuteness
and adoptability in kennel dogs or to what exteminal appearance influences
human-pet interaction style and care behaviour tdsvpets.

More detailed knowledge of the factors underlyihgdren’s attraction to
animals will also facilitate educational programsed at minimizing risk
factors inherent children-animals encounters, eafiedn consideration of dog
bite incidents. As especially young children unter age of 7 are most at risk
of a serious dog bite injury, often after an int&i@n they initiated themselves,
we need to investigate the causes further. Attractss to animals may be one
of the causal factors behind the frequent involvetnaé young children in dog
bite incidents. Interestingly, our resulSh@pter 4) show children paying less
attention to the mouth region in dog stimuli ands tmformation is crucial
insofar as it can help to direct educational effdd teach children about safe
behaviour with dogs (since more severe aggressiols in dogs like showing
teeth, snarling and growling are displayed in theuth region) (Shepherd,
2002; Meints and de Keuster, 2009).

5.2.3. The challenge of HAI research: animals as pohcts in therapy

By being able to respond affectionately to humaangibn, to elicit prosocial
behavior and positive feelings, animals seem tes¢®s a unique capacity to
serve as an emotional bridge in specific therapeantexts and to act as social
catalysts (Serpell, 1996; McNicholas and CollisD@0 These evidence have
led to an increase employment of animals, espgaifs and horses, both in
educational and therapeutic interventions addredsedboth typically and
atypically populations, also known as Animal Assist Interventions
(Friedmann and Son, 2009; Berget and Braastad,;20&alli et al., 2011,
Grandgeorge and Hausberger, 2011; Berry et al3;2DHaire, 2013).
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Attitude towards animals and attraction to therthmught to be sufficient
to explain some of the beneficial effects of thpsegrams, since things that
tend to absorb people’s attention in non-threatgnirays are also known to
exert a calming and de-arousing influence (Katehed., 1983; DeSchriver and
Riddick, 1990). A more relaxing environment migint,turn, increase people’s
responsiveness and willingness to communicate (hdnet al., 1997; Esteves
and Stokes, 2008; Friesen, 2010). Thanks to tHalityato catalyze social
interactions and to create a more relaxed envirahnoenducive to self-
disclosure, a requirement necessary for the thati@pprocess, animals may
indeed represent a valid help in therapeutic cdste€ince attention is one of
the key aspects of the learning process, integatiith animals has also the
potential to represent a mean for promoting cogmitievelopment. Thus future
research on the attentional aspect of human inttenscwith animals should be
encouraged.

Our analyses represent a first step towards a medepth knowledge of
the mechanisms underlying some of these effectthéustudies on specific
animal characteristics able to elicit emotionailiative responses in children
could increase the effectiveness of interventiamsstibjects with deficits in the
social domain (Berry et al., 2013; O'Haire, 2019) groviding salient and
emotionally relevant stimuli. This information catso be used to help in
developing socially interactive robots in the viedtheir utility in providing
social interaction for people in need. In some sagech robots can have an
advantage in comparison with animals because tbeydcbe used easier in
hospital environments or with people who are se#msito infections and can
work for extended time avoiding the issues of ahimalfare (Miklési and
Géacsi, 2012).

While experimental evidence on the effects of p@tsuman health is still
in the process of being gathered, thousands ofntedus, associations and
health professionals worldwide have gradually idtrwed animals to a variety
of health care settings (Cirulli et al., 2011). $han ever-increasing research
effort is needed to search for the mechanismslignéehind the human-animal
bond as well as to provide standardized methodetodor a cautious and
effective use of Animal-Assisted Interventions.

5.3. CONCLUSIONS

There is increasing evidence that children obsgnamd interacting with
animals learn things and acquire skills that thegbpbly cannot learn or
acquire in other ways (Serpell, 1999) and evideiscaccumulating on the
potential benefit of interacting with animals oreithsocial and emotional
development (McCardle et al., 2011).

The question now is how we can promote positiveldedmimal
relationships in both educational and therapeutgm@ams. The work presented
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in this thesis underlies the importance of consideranimal traits and
characteristics when analysing attitudes toward$ Ipopular and unpopular
species in children. We have indicated some o#thréutes intrinsic to animals
that may induce children’s positive responses tmth{species similarity to
humans, domesticity and familiarity, facial configtions) and that can thus be
used in promoting positive attitudes and buildirglthy and safe relationships
with animals from early development.

But we have only begun to explore these aspectsoddh it is not easy to
achieve a comprehensive understanding of how diftevariables influence
children’s perception of animals, a better knowkedd the basic mechanisms
underlying attitudes towards animals and affectegponse to them may have
important implications for different fields (envitmental psychology and
education, child therapy, recreational programgnahwelfare). Our research
is a first and significant step towards characitegizboth cognitive (attention)
and psychological (overt preference) mechanismenlyidg attraction to some
non-human species. Howevdnetwidely-supported notion that interaction with
an animal has a beneficial influence on childrestscial-emotional and
cognitive development and the mounting evidencethef valuable role of
animals as adjuncts in therapeutic programs, oalfurther research exploring
the multi-faceted ways in which children perceimenzals and relate to them.
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