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Abstract  

Adults tend to morally prioritise animals that share qualities with humans (e.g., 

intelligence), but they are also self-serving in their judgments of animals they consume. How 

children value animal life remains largely unexplored. Across four studies, this thesis 

examined how school-age children and adults evaluate the worth of animal life (Study 1) and 

judge the wrongness of harming animals (Studies 2-4). In Study 1, 241 children between 6 

and 10, and 152 adults, were asked to rate a range of animals on seven different perceptual 

dimensions and rank order the animals within a moral-regard task. Structural equation 

modelling revealed several important developmental changes with younger children placing 

relatively more emphasis on animal aesthetics and benevolence than older children and adults 

who elevated the intelligence, sentience, and utility of animals as food for humans. Studies 2-

3 explored the impact of categorisation and consumer motivations on childrenôs and adultsô 

judgments of harming animals. Perceptions of the intelligence of an animal were 

experimentally manipulated, as well as the animalsô food status (chickens vs. kakapos, Study 

2) and the perspective taken by the participant (self vs. other, Study 3). Compared to adults, 

children tended to hold more moralistic views of harm to animals, irrespective of their status 

as food (Study 2). Only adults exhibited motivated disregard for the animalsô intelligence 

when it was an animal consumed (Study 2) or when personally judging its worth (Study 3); 

for example, adults believed that others would feel guilty about eating intelligent cows, but 

their own judgments were not affected by admitting cow intelligence. By contrast, children 

condemned eating cows as much as they believed others would. Study 4 isolated the personal 

relevance of the eaten animal. It also reduced the role of aesthetics within the materials. This 

conceptual replication with 223 adults produced very similar results to Study 2, but failed to 

replicate the motivated use of intelligence information for the non-food animal. This thesis 

substantially advances how we understand childrenôs concern for animal life, in that, moral 
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valuations have their basis in childhood that (a) start with a focus on surface-level constructs 

that develop into more complex understandings of animalsô minds and (b) lack the self-

serving evaluative processes characteristic of adults.   

 

Word count: 50,237 
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General Intro duction  

 

ñThe future of all life on earth depends on how we behave towards one 

another and how we treat the plants and animals that share our world with us.ò  

(Queen Elizabeth II, Platinum Party at the Palace 4 June 2022) 

 

Introduction 

Humans are constantly influencing and affecting their environment, this includes the 

animals people interact with every day. Such interactions may not always impact on the lives 

of people, but they certainly affect the lives of the animals. The interactions are varied and 

depend on, not only the person, but the type of animal in any given situation. There is a 

spectrum of treatment that animals receive from humans. Some animals are kept as pets and 

kept warm and well fed in our homes. Wild animals are sometimes left alone, sometimes 

hunted to extinction, sometimes deemed endangered and actively protected. Animals 

considered ñpestsò are often actively destroyed. Other animals are raised to be slaughtered 

and eaten. In fact, arguably, the most common interaction people have with animals is at the 

dinner table when the animal is being consumed. The way a person interacts with and treats 

animals has its basis in childhood. Children have an intrinsic interest in animals (DeLoache et 

al., 2011). Children are encouraged to learn about animals and be considerate towards 

animals ï some more than others. Research shows that certain aspects of animals influence 

adultsô perceptions, understanding, and valuing of them. But how do children integrate 

animals into their lives and make judgments about their relative value? Recent research 

points to the emerging idea that children are more charitable in their concern for animal lives, 

particularly when the interests of animals and humans directly conflict (Wilks et al., 2020). 

However, we continue to know very little about how children integrate different aspects of 
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different kinds of animals into their own understanding. The present thesis considers how 

childrenôs perception of animals and moral concern for their lives shifts across early to late 

childhood, in relation to (a) the attributes they presume animals to possess and (b) the uses 

animals offer them, particularly in the domain of food. 

Research on moral standing has traditionally focused on human directed judgements 

and concern (Goodwin, 2015). Aspects of the person being considered make a difference in 

how that person will be regarded, for instance, it has been found that moral character is a 

central feature that factors into human interpersonal and intergroup judgments because of 

what it reveals about the personôs social intentions (Brambilla et al., 2012; Goodwin et al., 

2014; Leach et al., 2007). Another direction taken in moral concern research is based on how 

the person doing the regarding reacts more broadly. People have varying levels of moral 

expansiveness, meaning they hold different numbers of entities at different levels of moral 

regard (Crimston et al., 2016). There is also growing research that focuses on adultsô moral 

concern for animals (Bastian, Loughnan, et al., 2012; Bratanova et al., 2011; Klebl et al., 

2021). In addition, a deeper understanding of how adultsô moral judgments form and are used 

could be integral to mitigating the effects of lower moral standing for some animals. 

However, there is little research that has been done regarding the moral standing of animals 

with children. 

Understanding childrenôs moral concern for animals is important because children are 

developing their moral attitudes throughout childhood, and this then carries with them into 

the future. Perhaps if we can educate children about why animals should be respected and 

treated better, then they will carry this learning forward into adulthood and continue to care 

about animals. The research looking at which perceptual dimensions adults prioritise when 

making moral decisions about animals has found adults value animals with higher 

intelligence, sentience (Gray et al., 2007), and animals that are phylogenetically similar to 
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humans (Batt, 2009). Understanding which animals are important to people is vital in order to 

protect certain animals and ecosystems.  

There can be a range of animals that are vital to an ecosystem, however, some may be 

overlooked when people make decisions about that environment. An example is the wolves 

of Yellowstone National Park in the United States. Wolves are seen by people as dangerous 

predators (Treves et al., 2013) that kill livestock on which people depend. This made it easy 

for people to kill wolves when they came into contact with them. It is generally accepted that 

by 1926 wolves had been extirpated from Yellowstone (Boyce, 2018). However, in removing 

the wolves and other large predators this allowed the elk to become overpopulated and 

overgraze the young willow trees. When they reintroduced wolves in 1995 the landscape 

began to change. Over the years the population of elk decreased, the willows grew tall, the 

river became slower and wider, and the wildlife, such as beavers, moved back into the area 

(Beschta & Ripple, 2019). The ecosystem was all interconnected and the missing large 

carnivores had devastating effects on the landscape. 

 The story of the wolves of Yellowstone demonstrates how peopleôs hatred of one 

animal can impact on the lives of so many others. Environmentalists may need to draw 

attention to overlooked animals in order to re-establish populations or assist in an 

ecosystemôs recovery. People may only be thinking about a certain kind of animal, like 

charismatic megafauna (Petersen, 1999), when they deem animals worthy of their moral 

concern and act to protect them. 

People place entities in an order in which they care for them (Crimston et al., 2016). 

This can be seen as a moral circle, the inner most entities are the ones that are most cared 

about while the outermost are least cared about (Neldner et al., 2018). This organising of 

entities constitutes someoneôs moral hierarchy. Organising in this fashion can be dangerous 

because people will not care about animals that are low in their moral hierarchy. 
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Unfortunately, animals that are unpopular, such as wood lice, snails, and mice (Randler et al., 

2012), can be the most influential and important aspects of a food chain. For instance, krill , 

which are very small crustaceans, not only support whales and penguins but also play a 

pivotal role in the Southern Ocean carbon sink (Cavan et al., 2019). 

Even given adultsô preference for highly intelligent animals that are similar to 

humans, there are a few animals that stand out as not being valued or treated with respect. 

These are the animals used for food by humans (Bastian, Loughnan, et al., 2012). Adultsô 

treatment of these animals is mired in conflict. Food animals, generally mammals, have traits 

people value yet are systematically slaughtered for the benefit of humans. Unlocking the 

mechanism which creates adults who carry on treating food animals as lesser beings would 

have huge implications for society at large.  

This thesis aims to add to the growing body of literature around how children form 

moral judgements around animals and their treatment and usage by humans. The main 

overarching theme followed the line of: do children and adults differ in the way they 

prioritise, conceptualise, and think about animals?  

In general, we found that, compared to adults, childrenôs judgments are less affected 

by the instrumental value of animals, such as their edibility. Instead, children place more 

value on the animalsô intrinsic properties, such as their aesthetic qualities. Though adults are 

often motivated to treat food animals differently than non-food animals, we observe that 

childrenôs evaluations of animals are less instrumentally motivated than adults, particularly 

when it comes to animals that are eaten. 

Moral development 

Examining childrenôs moral concern for animals begins with childrenôs moral 

development as a whole. Piaget (1932) described three stages of moral development. He 

begins with amoral, meaning the child makes no moral decisions, followed by decisions that 
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follow a strict code dictated by an authority figure, and ends with decisions that follow an 

internal guide without being fixed by an external force. Kohlbergôs (1976) stages of moral 

development expand on Piagetôs work. He came up with six stages that children go through 

starting with a focus on not breaking rules because of a fear of punishment, ending with a 

focus on an internal set of ethical principles. These principles may or may not coincide with 

laws but rely on a person following their own internal principles. Further research has found 

it is not a requirement to cycle through stages in succession, thus people rarely reach stage six 

(the final stage) (Levine, 1976). People will use thinking that is characteristic of different 

stages simultaneously depending on the situation, they may even apply rules for more than 

one stage for a given situation (Levine, 1976). People use the rules for the most relevant 

moral stage, not necessarily the highest stage they have achieved. In the context of reasoning 

about animals, different situations may illicit different responses, such as when people 

consider the life of an animal weighed against the convenience of a person. Even decisions 

that are between animals may elicit different responses. Someoneôs pet may be given more 

consideration than the animals that were killed to feed it. These situations may not elicit 

people to engage in thinking that is characteristic of the highest stages thus the perceived 

category that the animal is placed into is relevant to the decision-making process. It is 

important to note Kohlbergôs theory has been met with some opposition. Gilligan (1982) 

argued that Kohlbergôs stages were not universally applicable because his subjects only 

consisted of boys. Gilligan claimed boys have a justice orientation to moral reasoning while 

girls have a care and welfare orientation.  

Childrenôs learning occurs in the context most relevant to the situation they find 

themselves in. Domain theory states that they learn the rules of the society as well as learning 

moral rules (Nucci, 2001). Societal rules are arbitrary and may or may not benefit the child, 

this includes things like óno running around a pool.ô This societal rule is meant to keep 
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children safe, but it is not wrong to do so if there is no rule against it, even if it may not be a 

good idea to do so. Moral rules are things that can complement societal rules but also have 

intrinsic value. Moral rules may include things like ódonôt hit other children.ô Such rules are 

imposed by society but would still be wrong if there were no rules against them. Children 

develop more complex reasonings within these domains as they mature (Nucci et al., 2018). 

Adults usually spend more time reminding children of societal rules and children spend more 

time reminding each other of moral rules (Nucci, 2001). It seems that adults are content to let 

children work through those issues on their own as they mature. Sometimes there may be 

conflict between societal rules and moral rules. In the context of eating meat, it may be 

considered by society as acceptable to eat meat but, this is in conflict with the moral rule of 

not harming animals. Children have to navigate this tension with animal treatment in their 

own lives and how much control they have in a given situation, and often the societal rule 

wins out. 

Starting at 4 years old, children begin to be able to shift their thinking from only 

relying on one domain to incorporating other domains (Smetana et al., 2018). Children below 

the age of 3 years old do not show a difference in how they judge moral transgressions versus 

conventional transgressions (Smetana et al., 2012), while children older than 4 years old are 

able to make distinctions between moral and conventional transgressions and they integrate 

societal rules into their judgements and decision making. Childrenôs ability to coordinate 

different aspects of a situation, such as situational factors and characteristics of the victim, 

increases with age (Yoo & Smetana, 2019). Children also become more able to distinguish 

between physical harm and psychological harm (Jambon & Smetana, 2014). Yoo and 

Smetanaôs (2022) meta-analysis confirmed that over 46 studies, children from 3 to 12 years 

old have an increased distinction between moral and conventional rules/transgressions. 

According to other research, in the context of resource allocation, older children will 
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integrate societal norms into their division of resources, while younger children focus on 

equity (Cooley & Killen, 2015). For our purposes, concerning childrenôs moral concern for 

animals, we might expect that younger children would be against harming animals because it 

is morally wrong and older children would take other factors and norms into account. 

Therefore, this thesis will focus on children within the range of 4 to 12 years old because the 

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

between these ages.  

Societyôs perception of childrenôs relationship with animals 

Children are exposed to animals from a very young age. They have stuffed animals, 

they watch animals on television, they learn from anthropomorphised animals about how to 

behave (Kotaman & Balcē, 2017). They watch on repeat their favourite characters like Pingu 

the penguin and Peppa Pig (Godfrey & Holmes, 2016). One may think that children see these 

anthropomorphised animals and relate to them as human characters. This would be justified 

since the behaviours of these characters are more similar to humans than the animals they 

represent. Nonetheless, Russell and Cain (2020) found that children between 3 and 7 years 

old think of these anthropomorphised animals as animals and not as people. This means the 

children viewed the anthropomorphised animals as thinking and feeling more as real animals 

instead of the humanlike characters they were portraying. In addition to these abstract 

animals, children will encounter classroom pets and visit petting zoos on fieldtrips. All this 

exposure is meant to increase learning, love,  and understanding of animals (Thompson & 

Gullone, 2003). It has been shown that children pay a lot of attention to animals, even 

toddlers will pay more attention to a living animal in a cage than to a stuffed animal they can 

interact with (LoBue et al., 2013). Animals have even been shown to aid in childrenôs 

development. A review by Endenburg and van Lith (2011) found that companion animals 
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aided in the development of childrenôs self-esteem, autonomy, empathy for others, social 

competence, and cognitive development, such as language acquisition. 

Despite all this encouragement to engage with animals, children are often shielded 

from another role animals play in human society, as food. Parents (particularly parents living 

in urban and suburban environments) are sometimes hesitant to discuss the origins of meat 

with their children (Bray et al., 2016). They often want to shield children from the realities of 

the origins of meat or wish not to think about the topic themselves. This creates a disconnect 

between the happy, smiling, dancing animals children see every day and the dinner table. 

Even parents who tell their children where meat comes from may skip the process of how the 

animal gets from the farm to their tables (Bray et al., 2016).  

Being shielded from the process of meat production may not be the only mechanism 

by which children can remain loving animals and eat meat at the same time. Rothgerber 

(2020) suggests that the ignorance of the origins of meat may be motivated, especially for 

children who love animals. Motivated thinking means the purposeful disregard of 

information in order to avoid a potential moral dilemma (Piazza & Loughnan, 2016). That is, 

for children who love animals, they avoid learning about the origins of meat in order to 

continue their practice of eating meat and continue being animal lovers. The knowledge that 

animals suffered in order for their meal to be created may be too much for children and they 

may wilfully  ignore it.  

Even Rothgerber admits it may be a combination of the sheltering from parents and 

wilful ignorance at different stages of a childôs life. Children must be able to understand that 

meat comes from animals and have the ability to make critical connections between meat and 

slaughter in order to engage in motivated thinking. The children may also feel pressure to 

continue acting in a way society encourages (eating meat) thus, they may begin motivated 

thinking as a means to reduce their internal conflict. 
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Childrenôs knowledge and interest in animals 

Inagaki and Hatano (2006) define young childrenôs knowledge of the animal kingdom 

as ñnaµve biology.ò One aspect of this is that children base what they know of animals or 

plants using what they know of themselves. Children as young as 5 years old are able to 

recognise and describe similarities between animals and plants. They also attribute human 

responses to living things in novel situations. Children tend to attribute human motives and 

explanations to many living things because they are most familiar with their own motives. 

Naïve biology would suggest that children have a better understanding of how other living 

things behave, interact and feel, than one may initially believe. Geerdts et al. (2015) 

conducted a study with 3 and 5 year old children who did and did not have pets. They first 

introduced a novel unobservable biological property about people or dogs and then asked 

whether the children thought that property could be found in other kinds of animals, plants, or 

objects. The children with pets were less likely to view things in an anthropocentric way. 

That is, children without pets generalised the novel property to more entities when they were 

first told the property could be found in humans than when they were first told the property 

could be found in dogs. The children with pets did not show this bias. The researchers next 

asked whether a pet (the childôs pet, if they had one, or the researcherôs pet) had biological 

properties (for example, internal organs, sleep, growth, food, contagion, parentage) and 

psychological properties (social interaction, emotions). The researchers found that the 

children who had pets attributed more of the biological properties to animals than the 

children who did not have pets. However, the children attributed psychological properties at 

lower levels than biological ones regardless of pet ownership. Even so, the children with pets 

had more knowledge about animalsô physical states and needs than their peers.  

Myers (2007) observed that aged children 3 to 5 years old showed empathy towards 

the animals in and around their classroom. The children were interested in the animals when 
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they moved about on their own. Myers observed that the children considered the needs of the 

animals similarly to their own. As an example, one boy, while playing, projected his desire 

for freedom to a pair of caged doves. He pretended to cut an imaginary hole in their cage and 

one in the exterior window of the classroom. Myers reasoned that this served no purpose 

other than an attempt to help the caged birds escape. The children were also able to think 

about what the animals wanted and why the animals were behaving in different ways. Some 

children gave the animals human motives, but others were able to reason that the animals had 

their own minds with their own motives. From these specific interactions, we can further see 

that children show a general interest in animals and that humans are orientated towards 

animals from a very young age.  

Kellert (1997) looked at how people perceived and felt about the natural world. He 

conducted a series of studies in the 1980s which consisted of a large-scale survey comprised 

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

prevailing attitudes that people hold toward nature. These included ñinterest and affection for 

wildlife and the outdoorsò (termed ónaturalisticô), ñconcern for the environment as a system 

or for interrelationships between wildlife species and natural habitatsò (termed óecologisticô), 

ñinterest and strong affection for individual animalsðprincipally petsò (termed 

óhumanisticô), ñand concern for the right and wrong treatment of animalsò (termed 

ómoralisticô) (Kellert, 1985, p. 48). His findings revealed attitudes that pertained to human 

needs and fears but also an orientation towards nature itself. His attitude labels have made it 

possible for researchers to focus on specific aspects of peopleôs experiences with nature. 

Research has also focused on what these attitudes mean for interventions and educating the 

public (Bexell et al., 2013). When Kellert (1985) also applied these attitude categories with 

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

observed that as children mature, they exhibited stronger moralistic attitudes (concern for the 
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ethical treatment of animals), and a surprising finding that teenagers showed stronger 

moralistic attitudes than the adults in his studies.   

A view as to why children are interested and focused on animals can be seen in the 

biophilia hypothesis (Kellert & Wilson, 1993). This is the idea that people are naturally 

orientated towards animals. There is an innate desire to learn about animals and be involved 

in their lives (Melson, 2001). Humans also display aversive and fearful attitudes towards 

certain animals, such as spiders and snakes (LoBue & DeLoache, 2008). Some theorists have 

called this aversion biophobia (Ulrich, 1993), but that was not the intention when the word 

biophilia was first coined (Wilson, 1984). Aversion and love of nature are two sides of the 

same coin. The argument is that as human beings evolved, they had to be keen observers of 

their surroundings. To survive and flourish, humans had to know what was dangerous, what 

was benign, and what was edibleðthus, humans have evolved to be attentive to animals, and 

features of animals, that are indicative of such meaningful events (Lee & Kang, 2012; 

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

with nature) still can be found to have this orientation towards animals (Kahn, 1997).  

Moral concern for animals 

Levels of empathy (matching one's own feelings with the corresponding feelings of 

someone else) and moral development have been associated in past research (Eisenberg-Berg 

& Mussen, 1978). Gilligan (1982) theorised that girlsô moral development is affected by their 

orientation towards caring behaviours, this bears out in a relationship with their moral 

concern and levels of empathy. One way that humans show moral concern for animals is by 

empathising with their experiences and suffering. Many studies have examined moral 

concern for animals in the context of how empathy affects pets and whether pet keeping 

affects empathy. Paul (2000) developed the first scale for assessing empathy towards animals 

and demonstrated that animal related empathy was increased when people had a pet at home. 
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Adults who had higher rates of pet keeping in childhood had increased empathy and more 

humane attitudes towards animals in young adulthood (Paul & Serpell, 1993) In addition, 

children who had both a cat and a dog and were more attached to their pets had increased 

levels of empathy (Daly & Morton, 2006). Children who kept pets had more favourable 

attitudes and better knowledge of unpopular animals than children who did not have pets 

(Prokop & Tunnicliffe, 2010). Childhood pet attachment increased empathy towards animals 

and that empathy mediated adulthood meat avoidance (Rothgerber & Mican, 2014). 

However, research has also shown that human orientated and animal orientated empathy were 

only moderately correlated, indicating they were separate constructs (Paul, 2000). From work 

on empathy, we can see forming an attachment to certain animals (pets) can promote wider 

concern for a variety of animals (see e.g., Possidonio et al., 2021; Rothgerber & Mican, 

2014).  However, while moral concern for animals involves empathy, it is a broader concept 

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

In order to find what people value in animals we must first examine how they 

approach reasoning about animals. Kahn (1999) conducted several studies with children and 

adults, as well as some cross-cultural studies, in which he examined the biophilia hypothesis. 

He identified two moral reasonings that people use when thinking about environmental 

issues: anthropocentric and biocentric. Anthropocentric reasoning is focused on the ways the 

environment affects people. People who use this reasoning care about the environment only 

because it makes a difference to human lives. Biocentric reasoning focuses on the 

environment and creatures in it for their own sake. Contained within that is a focus on the 

intrinsic value of nature and the rights that apply to all living beings. Kahn (1999) found that 

children develop both of these reasoning styles as they mature. When asked about the 

environment, children were able to reason about it in similar ways as adults, however as they 

matured, they used more biocentric reasoning. Ruckert (2016) showed that in semi-structured 
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interviews with children 7 to 10 years old, their prevailing moral reasoning about humans 

harming the environment, specifically endangered grey wolves, was biocentric or centred 

around nature instead of how it affected humans.  

In an examination of Kohlbergôs stage theory, Dunlap (1989) saw that not only did 

eighth- and twelfth-grade boys use higher moral reasoning levels when considering dilemmas 

involving people, she found that they used lower stages of moral reasoning when considering 

three different animals: chimpanzees, dogs, and turkeys. In this example, the children 

engaged in a higher stage, postconventional reasoning, when their thinking made use of 

themes dependant on justice when considering dilemmas involving humans but relied on 

lower, conventional reasoning, that was characterised by their focus on pleasing others or law 

and order when considering dilemmas involving the animals. Children have also been found 

to reason about harm to others dependent on the personal characteristics of the entity, e.g., 

judging harmful actions harsher when the recipient of the action has a distinct vulnerability 

(Nucci et al., 2018).  

Since children see it as wrong to harm entities that are vulnerable, we should point out 

that all animals are vulnerable to humans. Humans exert vast control over their environments 

and change the landscape to suit their needs. This comes at the detriment to the organisms 

that were already living in those environments. What is worse is that humans are not 

considered top predators because we do not even eat everything we kill. Humans exploit 

other animals in the domains of food, clothing, animal testing, hunting/wildlife management, 

and sports. In the United States, for example, in 2020, 32.9 million cattle and 132 million 

pigs were slaughtered (USDA, 2021b), in 2019, 49,422 animals were involved in painful 

experiments that received no pain medication (USDA, 2021a), and hunting is available at 

almost 400 national wildlife refuges (USFWS, 2022). Exploring how children (and adults) 

reason about these various ñusesò of animals is an important aspect of moral concern for 
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animals. The moral judgments people are forced to make every day have to do with the ways 

in which humans treat and exploit animals. This leads to the question, which properties do 

children use in their moral judgments of animals? 

Some moral attitudes and cognitions are slowly coming into focus due to the recent 

increase in interest in this area. Gray et al. (2007) describe two different aspects of mind 

perception. They separate it out into two components ï experience, such as feeling pain or 

having emotions, and what they called agency, such as self-control and planning. People 

valued entities with high moral experience and agency. People felt it was more wrong to 

harm an entity that was high in experience but low in agency (Gray et al., 2007). This means 

that babies, who are able to experience the world but have no influence over it should be 

given more moral concern than a robot who can influence the world but does not experience 

it.  

Faunalytics (2020), a non-profit organisation that researches animal-related issues, 

recommends an emphasis on teaching and reminding people that animals are intelligent and 

sentient. Furthermore, research on ñmind perceptionò suggests that intelligence and sentience 

are two aspects of ñmindò that people use to determine whether an entity has moral standing, 

i.e., it can be harmed and has interests that deserve consideration (Gray et al., 2007). Thus, it 

might be assumed that if  an animal is perceived as intelligent, it will be given more moral 

concern. A way to test this is to see whether people who believe in the intelligence of the 

animal tend to also have greater concern for the treatment of animals. Knight et al. (2004) 

developed the Belief in Animal Mind (BAM) scale in order to examine how beliefs about 

animals related to attitudes towards animal use. They found that whether people believed in 

the mental worlds of animals made an impact on their acceptance of animal use. Morris et al. 

(2012) examined how people with a range of experience with animals attributed various 

emotions (fear, joy, love/affection, guilt, disgust, shame, jealousy, sadness, anger, 
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embarrassment, empathy, curiosity, pride, and grief) to a number of domestic species. They 

found that familiarity with animals can promote greater belief in animal minds; belief in a 

wider range of animal emotions and keeping an animal gives a greater understanding of that 

particular animalôs emotions and intelligence (Morris et al., 2012). The researchers suggest 

that belief in animal emotions affects how the animal is treated, such as dismissing bad 

behaviour if the animal is seen to be jealous. This suggests that teaching people about animal 

intelligence and sentience would increase treatment of animals.  

Hawkins and Williams (2016) used a paper and pencil self-report and got a measure 

of childrenôs Belief in Animal Minds (Child-BAM). The ages ranged from 6 years old to 13 

years old. They found that children rated dogs as the most sentient animal after humans in a 

range of species. The rest of the species followed in order of phylogenetic similarity to 

humans, except cows, which were rated on intelligence between frog and goldfish. Children 

who had higher Child-BAM scores also showed higher attachment to pets, compassion, 

humane, and caring behaviour towards animals as well as positive attitudes towards animals. 

This supports work with adults suggesting that belief in animal minds is an integral part of 

moral concern for animals. However, the Child-BAM measure is limited in several ways. 

Firstly, the scale used a limited set of animals (more than half were mammals, all were 

vertebrates) which does not accurately represent the animal kingdom as a whole. It also 

centred around emotional states that the children were likely to have experienced themselves 

which may have caused children to project human properties onto the animals in an attempt 

to understand animal minds. In addition, this scale required an understanding of complex 

concepts like ñpainò which children seem to struggle with when applying it to other entities 

(Burich & Williams, 2020). 

Children seem to take the level of experience and agency (Gray et al., 2007) of an 

animal into account when they make moral judgements. Hussar and Harris (2018) asked 
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children 7 to 12 years old to rate attacks (kicking, pulling a body part, throwing a rock) by 

children against pets (dog, cat, horse), food animals (cow, pig, lamb), wild animals (raccoon, 

monkey, opossum). and humans (classmate, brother, sister). The children more severely 

condemned attacks against animals than people. When asked why they rated the attacks in the 

way they did, the children cited the vulnerability of the animals most often to justify their 

decisions. The researchers coded vulnerability when the children made references to the 

strength and/or size disparity between the perpetrator and the victim, (e.g., óóbecause an 

opossum is very little; it would go flyingôô). Children also rated attacks against pets more 

severely than farm animals; while wild animals were placed in the middle (Hussar & Harris, 

2018). This indicates aspects of the animals are being taken into account when moral 

decisions about harming animals are being made. 

While the perceptual dimensions of an animal are the most important, framing those 

can make a large difference as well. When people were asked to think about how animals 

share characteristics with people, they gave animals more mental states and more moral 

standing (Bastian, Costello, et al., 2012). However, if people are asked to think of animals in 

the context of how people are like animals, they distance themselves and attribute lower 

mental states and lower moral standing. It is clear that though sentience is an important factor 

when making moral decisions about animals, humans do not always behave in accordance 

with that principle. There seem to be other characteristics at play when people make 

decisions about the moral standing of animals.  

Colléony et al. (2017) conducted a study in which an example of an animalôs 

characteristics affecting its place in the world was made very clear. Peopleôs choices about 

helping endangered species were examined. There was a long list of animals to choose from 

and people only donated to one or two from the list. When researchers looked at what could 

have affected peopleôs decisions, they found that the animalôs ñcharismaò was more 
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important, thus the amount of money that was donated to help them, than its place on the 

endangered species list and its amount of need. Charisma was defined by how popular the 

animal was in Google Search searches, but that shows a relative level of familiarity the 

general public have with the animal. Tisdell et al. (2006) found that when people were asked 

outright which endangered species they wanted to survive, in an óArkô situation, there was a 

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

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

home, knowledge and severity of endangerment affected rankings only slightly. These studies 

indicate humans have a preference for mammals to non-mammals indicating a bias towards 

animals that are phylogenetically similar to humans.  

Piazza et al. (2014) demonstrated that people will consider how dangerous an animal 

is to humans when they make a moral judgement about it. The researchers manipulated a 

novel creature on harmfulness, intelligence, and patiency (similar to óexperienceô discussed 

earlier). The participants were then asked to make judgments pertaining to the moral standing 

of the entity. After sentience has been taken into account, the harmfulness of the animal is 

added to the equation. This means that between two animals of equal intelligence, if one is a 

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

If mental capacities are the most important aspects of moral concern, why do people 

continue to show low concern for animals that are objectively as intelligent as others but used 

for food? One reason may be the categorisation of the animal. The category the animal is 

placed in has a role in influencing moral judgments of it, for example if animal is categorised 

as ñfoodò or ñpestò it gets subordinated in peopleôs hierarchy of concern (Bratanova et al., 

2011; Prokop & Tunnicliffe, 2008). Thus, how we classify animals (as to be eaten vs. not 

eaten) can transform the concerns we have for their wellbeing. Bastian, Loughnan, et al. 

(2012) found people attribute less mental capacity to animals they consider to be food 
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animals especially when they were reminded of the production of meat. The researchers 

attributed this to motivated cognition in order to minimise discomfort with the knowledge 

they do not value that animal for its mental abilities. According to Rothgerber and Rosenfeld 

(2021) people may experience meat-related cognitive dissonance when they connect what is 

on the plate to the animal it once was or are reminded of meat production or animal welfare. 

They may avoid those triggers or remain wilfully ignorant on the topic in order to not 

experience discomfort. This is a wilful ignorance of food-animal minds and it has been 

shown that committed meat-eaters tend to be more avoidant of information that would 

ñproveò animals used as food have sophisticated minds (Leach et al., 2022) 

Methodological approaches to childrenôs moral concern for animals 

Moral concern research with children has been limited for several reasons, one of 

which is methodological concerns. Children may lose focus on the tasks or not understand the 

words that are being used to ask a question. Children may also not understand some of the 

technical terms or concepts used with adults, like ñsentience,ò without the support of adults 

assisting them. Myers (2007) tackled this problem when he took a longitudinal approach to 

studying childrenôs relationships and interest in animals. He spent a year with a class of 

preschool children and observed the things they said and took note of when they were 

exposed to animals that were in or brought into the classroom. He found that animals were an 

intimate part of how the children learned, not just about the animals but about themselves. 

The children connected with the animals and not only spoke to them but showed the animals 

empathy and compassion. The children allowed the animals to show them what the animals 

wanted and where they wanted to go. The children considered that the needs of the animals 

might be similar to their own. Children were also able to reason about what the animals 

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

motives.  

Some other ways to examine childrenôs moral concern are to directly compare their 

actions with a real animal and an object or toy that has nearly all the same characteristics. 

Melson et al. (2009) showed that children were able to make different moral decisions when 

confronted with a robot dog that could move and respond to commands and a real dog. The 

children gave the real dog more moral consideration, showing they valued its experience. 

This method has real world validity in that it uses actual animals and behaviours. However, 

when attempting to examine childrenôs moral concern for a range of animals, it is not 

practical to present all the animals which children may interact with or have an influence over 

in a sterile environment and observe their behaviour with each one. 

Another research method that can be employed with very young children involves 

their drawings. Lee and Kang (2012) asked children to draw óevilô animals to see if there was 

consistency in the schemas children used to identify dangerous animals, and to evaluate the 

realism of those schemas. What was produced were drawings that often had fangs, downward 

slanting eyes, and open mouths. These characteristics might suggest children and adults may 

have similar views towards animals with these features or perhaps that children associate 

certain traits with danger. This does not bode well for animals that resemble these drawings 

or have these characteristics. Animals like fruit bats fit many of these features and 

conservationists will have to work twice as hard to get people to realise they are not the 

monsters they may appear to be. Attention to big teeth may be of benefit to children (Kahn, 

1997; LoBue & Rakison, 2013) since they are generally associated with predators, like 

crocodiles, which would be best avoided by children.  

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

animal judgements. They used a forced choice paradigm to ascertain childrenôs preferences 
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for a wide range of animals. They used pictures of animals and asked the preschool children 

ñwhich one do you prefer?ò The result of this gave a ranked order of which animals the 

children preferred. The resulting pattern indicated there was a high preference for mammals 

and beautiful creatures (attributed by the researchers). The researchers equated animal 

preference in these children to an indication about attitudes. This hierarchy gives a good 

indication that children may be using some of the same perceptual dimensions as adults who 

also showed a bias towards mammals (Miralles et al., 2019). 

Neldner et al. (2018) found that children aged 4 to 10 years old preferred and cared 

more about pets versus farm animals and more about animals with higher sentience than 

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

entities, including some animals, in circles on the ground in the categories of ócare a lot,ô 

ócare a little,ô or ónot care at all.ô This was an adaption of the Moral Expansiveness Scale for 

use with children (Crimston et al., 2016). Even in the ages of 4 to 10 years old there was a 

difference in the priorities given to different kinds of animals (Neldner et al., 2018). As 

children got older, their patterns looked more like adult patterns. Their ócare a lotô category 

size did not change but they placed more entities in the middle more ambiguous category. 

This would seem to show that as children mature, they are less binary in their thinking and 

may be taking more factors into account when making their decisions.  

Childrenôs levels of speciesism and moral concern for animals has also been explored. 

Speciesism is ñthe unjustified disadvantageous consideration or treatment of those who are 

not classified as belonging to a certain speciesò (Horta, 2010, p. 243). Wilks et al. (2020) 

gave children and adults the choice between saving two entities, either human and dog or 

human and pig and varied the number of those entities. A singular entity could be paired 

against one, two, ten, or one hundred of the other. There could be one human versus one 

hundred dogs or one dog versus ten humans. Adults saved the humans all or most of the time, 
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even when the choice was one human versus one hundred dogs. The children, on the other 

hand, saved the dog when there was more than one dog and even when the choice was 

between one dog and two humans only 50% of children saved the human. The researchers 

argue that the children were less speciesist than the adults in their decision making. McGuire 

et al. (2022) also looked at speciesism and categorisation of animals in children. They 

compared childrenôs and adults' categorisation of some animals as food versus pets. They 

found children were less likely than adults to class farm animals as food than pets when 

compared to adults. They also found children were less speciesist in their evaluations.  

These studies span a range of methods and approaches to studying childrenôs moral 

concern for animals. These findings range from children being more attentive towards 

animals to children being less speciesist in their moral judgements of animals. While these 

studies provide a good base for what children might be considering when making moral 

decisions, none of these studies touch on a wide range of animals while also exploring the 

characteristics that make animals worthy of moral concern. These studies also do not explore 

childrenôs feelings towards meat and animals.  

Overview of the following studies 

The aims of this thesis relate to how children value animal lives and how this might 

differ from adults. Specifically, the studies investigate how children perceive and use various 

animal characteristics to guide their valuing of individual animals, relative to other animals 

(Study 1), and within the context of harming animals for human consumption (Studies 2-4). 

The research explores whether children are motivated to treat animals used for human 

consumption differently from those not used, in the way that parallels how adults are 

motivated to discriminate and differently treat ñfoodò and non-ñfoodò animals (e.g., Piazza & 

Loughnan, 2016). To this end, the thesis considers both categorisation (Bratanova et al., 

2011) and motivational (i.e., self-serving; Piazza & Loughnan, 2016) aspects of this 
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differential treatment of food animals ï extending these adult-derived perspectives, in a novel 

way, to child populations, with an eye towards developmental continuities and 

discontinuities. We broke this down into three more focused, guiding questions. 

Research Questions (RQ) addressed in this thesis: 

(1) What characteristics do children perceive and value in animals from early 

childhood to late childhood (RQ1a), and how do these childhood 

evaluations differ from adults (RQ1b)? (Study 1) 

(2) Are childrenôs moral valuations of animals less guided by animal 

categories (particularly, categorising an animal as ñfoodò) than adults? 

(Studies 2-4)  

(3) Are childrenôs judgments of animals motivated by instrumental uses of 

animals in the way that adultsô judgments are instrumentally motivated? 

(Studies 2-4) 

Regarding RQ1, we drew upon a range of studies that showed adultsô moral concern 

for animals, in isolation, was dependent upon certain perceived characteristics the animals 

possessed. We explored how children rated a range of animals on those dimensions then how 

those would interplay when the children made a moral decision about those animals. With 

regards to RQ2, we drew upon the methods of Piazza and Loughnan (2016, Study 2) and 

examined whether the animalôs status as a food animal caused children to exhibit strategic 

use of intelligence information in the way that adult meat-eaters do. Study 2 of this thesis 

looked specifically at childrenôs and adultsô judgments of two birds (a chicken, commonly 

used for consumption, and a kakapo, not used for consumption). For RQ3, we drew upon the 

methods of Piazza and Loughnan (2016, Study 3) and considered the instrumental use of 

animals as food and tested whether children are motivated to disregard information about 

food animals in the way that adults are.  
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Study 1  

The first set of research questions (RQ1a-b) were focused on the attributional 

dimensions underlying child versus adult evaluations of animal lives. To address our RQ1a 

(what characteristics do children perceive and value in animals), we utilised a two-step 

procedure to, first, ascertain how children attribute qualities to different kinds of animals and 

then, second, assess how the appraised qualities influenced their valuing of different animals. 

Study 1 applied this two-step procedure to map the interaction between the perceptual 

dimensions appraised of animals and moral concern for them. This was done in a 

comparative way to address RQ1b, which contrasted childrenôs judgments with those of 

adults. We also wanted to examine if there was a developmental trajectory to this patterning, 

thus, we recruited across a four-year developmental time window. Our choice of children 

from 6 to 10 years old was guided by several factors. First, we aimed for a period of 

development where children could respond to textual and verbal research materials. Second, 

this is the developmental period in which childrenôs knowledge of animals and their abilities 

exhibits several advances. For instance, Hawkins and Williams (2016) found that children 

between 6 and 13 years of age form opinions of which animals have greater or fewer mental 

abilities specifically in regards to an animalôs basic emotions and intelligence. We expected 

to find changes in and how children understood and valued animals in this time frame.  

Our choice of perceptual dimensions was guided by previous research that has 

examined the trait dimensions adults commonly perceive to vary across different animal 

species. We settled on seven dimensions that we perceived to be representative of the 

literature: intelligence (Bastian, Costello, et al., 2012; Gray et al., 2007), capacity for pain 

(Morris et al., 2012), aesthetic quality (Borgi & Cirulli, 2015), dangerousness or harmfulness 

(Piazza et al., 2014), edibility (Bastian, Loughnan, et al., 2012), phylogenetic similarity to 
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humans (Borgi & Cirulli, 2015; Hawkins & Williams, 2016), and charisma or popularity 

(Colléony et al., 2017) (which we operationalised as possessing extraordinary abilities) were 

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

Similar to Goodwin and Landy (2014), we used a medicine allocation task to represent real 

world situations in which the concerns of different entities are pitted against each other. 

Study 1 asked children to rank animals in order from most concern to least concern (which 

animal should receive the medicine first, and so on). British children were sampled from two 

age groups and compared to a sample of mostly British adults who completed the same task.  

Study 2 

Studies 2-4 turned to the latter set of research questions (RQ2 and 3) regarding the 

consumer-driven aspects of animal valuations. In Study 2, we examined how categorisation 

of an animal as food affects moral standing of that animal. Past research with adults suggests 

simply conceptualising an animal as food for people can alter judgments of their moral worth 

(Bratanova et al., 2011). We wanted to explore whether children engaged in motivated uses 

of morally-relevant information about food animals, as adults do. We loosely based our 

paradigm on Piazza and Loughnan (2016, Study 2) by manipulating the intelligence levels of 

an animal commonly used for meat (chicken) and a non-meat animal (kakapo). Our moral 

concern measure was based on a paradigm developed by Melson et al. (2009) which 

ascertains attitudes towards a range of different ñharmsò humans inflict on animals from 

displacing and caging them to slaughter.  By comparing how children and adults consider the 

treatment of food vs. non-food animals we sought to assess judgments of animal moral 

standing in relation to their instrumental value for the perceiver. We predicted adults would 

show more concern for the non-food animal, particularly when high in intelligence, whereas 

children would show similar levels of concern for the animals irrespective of their food 

status. 
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Study 3 

In Study 3, we addressed RQ3 with regards to the perspective someone takes when 

assessing the value of animal lives.  Based on Piazza and Loughnan (2016, Study 3), we used 

a self-other paradigm, which had children (and adults) respond to high vs. low intelligence 

information about a food animal (e.g., cattle) either from their own perspective or another 

personôs perspective. If children are aware of the moral conflict posed by eating animals, then 

information about cattle intelligence should only engage motivational processes when 

encountered from a first-person perspective, as exhibited by adults (see Piazza & Loughnan, 

2016, Study 3). When considering what others think about food animals, one should be less 

motivated to ignore relevant information. We did not expect children to exhibit such self-

serving motivations. Thus, in contrast with adults, we hypothesised that childrenôs moral 

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

Study 4 

Study 2 revealed that adults generally expressed more moral concern for kakapos (the 

non-food animal) than chicken (the food animal). Childrenôs evaluations were much less 

affected by the food status of the animal. We were unable to determine whether adultsô 

differential treatment of the birds was because of the chickenôs classification as food 

(Bratanova et al., 2011), or specifically due to the personal relevance of the food animal as 

food for the participant (Piazza & Loughnan, 2016). We also had reason to believe the 

research materials from Study 2 introduced a few other, minor confounds between the two 

birds, beyond their food status. The kakapo has a colourful plumage and therefore may have 

been perceived as more physically attractive than the chicken. Further, our adult participants 

may have perceived the kakapo as a potentially rare and endangered species, if they were 

aware of its conservation status.  In Study 4 we sought to replicate the findings of Study 2 

with an adult sample while minimising the influence of such possible confounds. More 
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critically, we sought to isolate personal relevance as food as the principal independent 

variable, by describing both animals as food for people somewhere, thus, allowing both 

animals to be classified as ñfood,ò though chickens being the only animal participants 

themselves eat. For this study, we expected adults to condemn harm to kakapos more than 

chickens, and to be affected by the intelligence of kakapos, but not chickens, in their 

evaluations. 

Discussion 

The final section of the thesis constitutes an integrative discussion of all four studies, 

including their limitations and implications for theory and practice. 

 

Open science throughout 

Throughout this thesis we employed open science practices by preregistering studies, 

the analysis plan, and making data and research materials publicly available. 
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Study One: How children and adults value different animal lives 

Introduction  

Humans relate to animals in many different ways: for companionship, to produce and 

test products, satisfy our appetites, and entertain us (Herzog, 2010; Knight et al., 2009). But 

which animals do we have moral obligations towards, and which traits should guide our 

decisions about how different animals should be treated? These questions have occupied 

ethicists for centuries (e.g., Kant, 2001; Singer, 2015). Recently, psychologists have sought to 

better understand how the average person wrestles with these issues in their daily lives (e.g., 

Loughnan et al., 2014; Loughnan & Piazza, 2018). 

Most ethical dilemmas involving animals entail situations where human and animal 

interests are in direct conflict, such as slaughtering animals for food. Such dilemmas are often 

resolved by people acting on a speciesist inclination to value human life over animal life 

(Caviola et al., 2019; Caviola et al., 2020; Wilks et al., 2020). Other dilemmas involve 

conflicts where humans must weigh the lives of one animal species against another, for 

example, killing wolves in the interest of protecting livestock. When approaching such 

dilemmas, individuals may be guided by anthropocentrism (e.g., preferring the animal with 

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

they believe animals possessðe.g., how intelligent or benevolent an animal is perceivedð

when deciding which animals to protect and value (e.g., Knight et al., 2004; Piazza et al., 

2014; Possidónio et al., 2019). 

The aim of the present research was to model a wide range of attributions people draw 

upon when evaluating the lives of different animals and required to choose between them. 

There is a great need to build a better understanding of how human valuing of animal lives 

changes developmentally, from early school age to adulthood. Childrenôs perception of 

animals and judgments of their worth may differ in important ways from that of adults, but 
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little work has considered how childrenôs appraisals of animal characteristics might impact 

on their judgments of animal worth.  

Childrenôs Knowledge and Evaluations of Animals 

From quite a young age, children exhibit a deep fascination with animals. Children 

between one and three years show more interest in a living animal than a comparable toy 

(LoBue et al., 2013). Young children are able to distinguish biological entities from 

inanimate objects in their need for nutrition, capacity for growth, and autonomous 

movements (Hatano & Inagaki, 1994; Inagaki & Hatano, 2006). By school age, children have 

quite a rich understanding of the unique capacities of animalsðin some respects, a more 

accurate understanding than adults (see Kellert, 1985)ðand can reasonably discriminate 

animal attributes from human attributes (Hatano & Inagaki, 1994).  

Children as young as age six are already drawing important attributional distinctions 

regarding different animals. Some recent work using the Child-Belief in Animal Minds scale 

suggests that children ages six to thirteen form opinions of which animals have richer versus 

lesser ñminds,ò with regards to basic emotions and intelligence. For instance, children rated 

animals such as dogs and chimpanzees as having richer minds than animals like cows and 

frogs (Hawkins & Williams, 2016). At the same time, young children have been found to 

struggle with the concept of animal sentience (see Burich & Williams, 2020)ða critical 

aspect of mind attribution that adults often use to guide their moral concern for animals (e.g., 

Gray et al., 2007; Sytsma & Machery, 2012). By age six, children form opinions about which 

animals are dangerous that can impact on their dislike for certain animals (e.g., snakes) 

(Ballouard et al., 2015; Lee & Kang, 2012). Other work has shown that both children and 

adults alike preferentially attend to both fear-inducing animals (LoBue & DeLoache, 2008) 

and animals with ñcuteò or aesthetically pleasing features (Borgi et al., 2014). How these 
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varied attributions relate to the kinds of moral attitudes children have towards different 

animals remains a largely underexplored area of developmental research.   

One recent study by Wilks et al. (2020) compared the way children value animal 

livesðspecifically, pigs and dogsðin relation to human lives. They found, using moral 

dilemmas where animal lives were pitted directly against human lives, that young children 

were less speciesist in their valuing of animals to humans. However, the focus of this study 

was on speciesism (i.e., the extent to which children prioritise human life relative to animal 

life). It does not directly address the question of how children value different animal lives. 

Two further studies to date have examined childrenôs preferences for different animal lives. 

However, both studies are limited in terms of how they inform us about which traits children 

prioritise in their moral decisions.  

Borgi and Cirulli (2015) presented preschool-age children with randomly paired 

pictures of animals and asked them to select the one they preferred (ñliked mostò). The 

authors interpreted the resulting rank order as indicating a high preference for mammals over 

non-mammals (i.e., a similarity bias). This method is limited in that it relies on the authorsô 

own interpretation of which attributions guided childrenôs preference judgments. Moreover, 

we must exercise caution in equating liking of animals with moral concern.   

Neldner et al. (2018) moved beyond preferences and utilised a measure that more 

closely reflects a judgment of moral standing. The authors asked children ages ranging from 

four to ten how much they cared for an array of entities. The authors found that children 

tended to care more about mammals than non-mammalsðfor example, they cared more 

about dolphins than lizardsðthough there was variability across age groups. Overall, the 

results give weight to the claim that childrenôs moral concerns, like their preferences, reflect 

a similarity biasða bias that has also been observed in adults (e.g., Miralles et al., 2019). 

However, Neldner et al.ôs own interpretation of the animal rankings was that children had 
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given priority to ñhigh sentienceò over ñlow sentienceò animals.  Currently, the data remain 

agnostic with regards to which interpretation best accounts for the pattern.  

One straightforward method to help disentangle competing accounts would be to have 

children themselves make multi-dimensional ratings of animal targets, rather than relying on 

the experimentersô own interpretation. Such a method would allow us to test whether other 

inferred characteristicsðbeyond sentience and biological relatedness to humansðmight 

contribute to childrenôs moral concern for animals. Indeed, in the present study, we sought to 

apply such a method to arrive at a more systematic, bottom-up assessment of the factors 

impacting on childrenôs valuation judgments.   

While little is known about the dimensions that factor into childrenôs value judgments 

of animals, a growing body of research has examined the features that impact on adultsô 

moral concerns (Loughnan & Piazza, 2018). Key dimensions include the degree of ñmindò an 

animal is believed to possess (e.g., Knight et al., 2004; Leach et al., 2021), how harmful or 

dangerous an animal is perceived (e.g., Piazza et al., 2014; Sevillano & Fiske, 2016), an 

animalôs aesthetic qualities (e.g., how ñcuteò the animal appears; Piazza et al., 2018), an 

animalôs status as a food source for humans (e.g., Bastian, Loughnan, et al., 2012; Bratanova 

et al., 2011; Ruby & Heine, 2012), and the degree of similarity perceived between the animal 

and humans (e.g., Bastian, Costello, et al., 2012; Tisdell et al., 2006). These dimensions seem 

to reflect biases among adults related to a tendency to value traits in animals that define what 

it means to be human (e.g., being smart and sociable; Haslam et al., 2008); a biophiliac 

tendency to appreciate animals that induce positive emotions (e.g., joy, tenderness) or fail to 

elicit negative emotions, such as fear or disgust (Ulrich, 1993; Wilson, 1986), and an 

appetitive orientation towards seeing animals as objects for human consumption (Loughnan 

et al., 2014; Loughnan & Piazza, 2018). Here, we sought to explore whether these tendencies 

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

We investigated a wide range of factors that might contribute to childrenôs developing 

moral concern for animals. Drawing on previous workðmost of which has focused on adult 

participantsðwe utilised a multitude of appraisal dimensions that children completed with 

regards to a broad set of animal targets, including vertebrate and non-vertebrate. The 

appraised animals were then ordered by children in terms of the targetôs relative moral 

standing (i.e., their moral standing vis-à-vis the other animals in the set). To investigate the 

developmental trajectory of childrenôs concern for animals, we sampled children from two 

different age groupsðyounger and older school-age childrenðand compared their judgments 

with those of adults.  

Our selection of attributional dimensions was guided by past research that relates, 

either directly or indirectly, to the evaluation of animal lives. Although these studies have 

been predominantly focused on adult judgments, we thought that this literature would be a 

suitable launching point for our developmental investigation. Our survey of the literature 

identified four subtopics that touch upon the perception and valuation of animal lives, 

including studies of (a) mind attribution and moral standing; (b) appraisals of animals used 

for meat consumption; (c) wildlife conservation decisions; and (d) the treatment of 

companion animals.  Our review led us to identify seven unique dimensions that have the 

potential to empirically serve as orthogonal predictors of moral standing. These dimensions 

included an animalôs perceived level of (i-ii) ñmindò including the aspects of intelligence and 

sentience, with ñsentienceò operationalised in terms of the capacity to experience painðan 

aspect of sentience that features prominently in debates about animal treatment (e.g., the 

sentience of fish; see (Lund et al., 2007), (iii) benevolence or an animalôs perceived lack of 

harmfulness, (iv) edibility or an animalôs status as a source of food for humans, (v) aesthetic 
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quality or an animalôs perceived physical attractiveness, (vi) special or charismatic physical 

abilities, such as the ability to fly or run fast, and (vii) degree of similarity to humans.  

Although these seven dimensions have been studied in isolated strands of research, 

and primarily with adults, we are not aware of any research that has sought to systematically 

model the moral import of such a wide range of dimensions within samples of children. 

Obtaining ratings of these attributes among a diverse set of animals, along with moral-

standing judgements, allowed us to model which attributions directly fed into childrenôs 

moral evaluations, and to compare their judgments with those of adults.   

Method 

Preregistration and Open Science 

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

plan on AsPredicted [see https://aspredicted.org/blind.php?x=ek6wr3]. An anonymised 

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

Framework [see https://osf.io/vn32g/?view_only=65d780793e474a49a4bd7a0f15ef53cb]. 

This research was conducted within the guidelines of the Faculty of Science and Technology 

Research Ethics Committee at Lancaster University. 

Participants 

Our pre-registered recruitment strategy was to recruit a minimum of 200 children (n = 

100 per age group) and 150 adults to have a 90% power to detect moderate size effects (f 

= .25) when comparing across a three-level (age group) between-subjects design using 

G*power (Faul et al., 2009). Past studies have observed moderate to large relationships 

between, for instance, perceptions of mind, benevolence, and moral standing (Piazza et al., 

2014). We did our best to recruit roughly equal numbers of younger and older children. Table 

1.1 presents gender distributions of our sample by age group.  

 

https://aspredicted.org/blind.php?x=ek6wr3
https://osf.io/vn32g/?view_only=65d780793e474a49a4bd7a0f15ef53cb
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Adults. Adult participants were recruited from Prolific Academic. We used Prolific 

Academic because it caters to workers living in the UK (Peer et al., 2017), which made it a 

reasonable comparison group for our children samples. One-hundred and sixty-one adults 

started the survey and 152 completed it (Mage = 34.70 years, SD = 12.19). Participants 

received £3 for completing the survey, which lasted approximately 20 minutes. The majority 

of the sample was British (76.3%); the remaining participants had a variety of nationalities. 

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

 

Children. We recruited 243 children from four primary schools in Lancashire, 

England. Schools were approached by the experimenter and invited to participate. Schools 

that agreed to participate were given study information sheets and consent forms to be sent 

home to parents. The rate of return varied between schools. Most schools returned 

approximately 30% of the consent forms, but one school returned about half. Children with 

parents who signed the consent forms were asked for their verbal assent before starting the 

study. Two children were removed, because they only partially completed the second task 

even with repeated prompts from the researcher, leaving a total of 126 boys and 115 girls. 

Ages range from 6.17 to 10.33 years (M = 8.33). Children were split at the mean age into 

younger (M =  7.83, SD = 1.15) and older (M = 9.03, SD = 0.48) (Table 1.1). One hundred 

and seventy-three children (71.8%) had a pet at home. 
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Table 1.1 

Distribution of gender and demographic location by age group. 

 Younger 

Children (6 to 8 

years) 

Older 

Children  

(8 to 10 

years) 

Adults 

Male 69 57 55 

Female 70 45 96 

Total 139 102 151 (1 

missing) 

City  56 35 64 

Small town 

or village 

69 55 72 

Countryside  13 11 16 

Total 138 (1 

missing) 

101 (1 

missing) 

152 

 

 

Materials and Measures 

Animal images. Our set of animal targets was inspired by past stimuli used by Piazza 

et al. (2014, Study 1) and Borgi and Cirulli (2015). These two stimulus sets represented a 

range of animal types that appeared, at face validity, but also empirically, to differ in their 

degree of intelligence, sentience (capacity for pain), harmfulness, and similarity to humans. 

However, we had several ratings to collect for each target. Thus, to make the survey less 

onerous for children (we aimed for no more than 20 minutes per child), we sought to reduce 
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the number of animals in the set. We also sought to limit the number of mammals in the set 

out of concern for potential ceiling effects, such as judgments of pain and intelligence 

clustering at the upper bound of the scale. Our general aim was to provide sufficient coverage 

(low, medium, high) of each trait dimension across the entire stimulus set, while balancing 

these aforementioned concernsða fuller description of our approach can be found in 

Supplementary Materials.  

The final set included eight well-known mammals (dog, dolphin, elephant, monkey, 

pig, sheep, wolf, human), two birds (parrot, chicken), two herptiles (frog, lizard), two insects 

(bee, butterfly), a cephalopod (octopus), shark, arachnid (spider), jellyfish, and worm (19 

total). We allowed our intuitions about each trait dimension to guide our selection (see Table 

S1 in Supplementary Materials for our expectations with regards to each animal target). Once 

the animal targets were set, we consulted the online, open-source image directory, Pixabay, to 

obtain a suitable image for each. In selecting the images, we applied a set of six criteria (see 

Supplements for details). 

 

     Table 1.2 

     Questions and scales used to measure each attributional dimension.  

 

Variable Question Images used for Scales 

Pain If someone hit or kicked 

ANIMAL really hard, or 

stepped on ANIMAL, 

how much pain would it 

feel? 
 

Intelligence How smart or clever do 

you think ANIMAL is?  
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Harmfulness How dangerous or 

harmful do you think 

ANIMAL  is? 

 

Similarity How much do you think 

ANIMAL  is like you? 

 

Aesthetics How ugly do you 

think ANIMAL is? 

 

Ability  Animals all have different 

abilities, horses can run 

fast, birds can fly, and 

some lizards can climb up 

walls. Let's think about 

ANIMAL's abilities. How 

awesome would you say 

those abilities are? 

 

Eat Some animals we eat, like 

turkeys. Let's think about 

whether people eat 

ANIMAL.  

Do people eat 

ANIMALS? 

Yes      No 

Edibility How yummy (good) or 

yucky (bad) do you think 

ANIMAL  would taste? 
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Animal attributions. To make the materials more accessible to children, icons were 

used to correspond to each rung of a 5-point Likert scale to assist with comprehension (see 

Table 1.2). For ratings of pain capacity, emotion faces depicting gradations of pain were 

adapted from the Wong-Baker FACES scale (Wong & Baker, 1988). Faces depicting levels 

of disgust (at one end) to satisfaction (at the other end) were adapted from the  

DoctorYumProject (2018, March 14) to assess edibility. Ratings of harmfulness were 

communicated via faces ranging from happy to angry with green, amber, and red scaling. The 

other questions used pictures which increased in size to indicate the intensity of the answer. 

An image of a brain was used as the corresponding icon for the intelligence judgment; a 

cartoon image of two children was used for the similarity judgment; and a yellow circle with 

a pink lightning bolt (suggesting energy) was used for the ability judgment. A neutral, dark-

brown circle was used for the aesthetic judgment to avoid biasing childrenôs judgment in this 

domain towards a particular appearance or facial configuration. 

Before answering the edibility question, children were asked whether people 

anywhere in the world eat the animal, to distinguish between their knowledge of the animal 

as a food source and their personal assessment of the edibility of the animal (which was the 

dimension of interest). 

Background activities involving animals and meat. A series of questions were used 

to assess participantsô background activities involving animals. The questions, adapted from 

Kellert (1985) and Daly and Morton (2006), related to activities in which participants might 

encounter animals or representations of animals in everyday life (see Supplements for 

details). Participants were also asked whether they had pets (yes/no) and, if so, they indicated 

which ones from a list of the following animals: dog(s), cat(s), bird(s), fish, small rodent 

(hamster, gerbil, mouse, etc.), reptile (turtle, lizard, etc.), amphibian (frog, newt, etc.), 

livestock (horse, sheep, goat, etc.), other type of pet. Finally, to give us some insights into 
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childrenôs experiences with meat, we asked all participants (children and adults) how often 

they ate pork, chicken, beef, and lamb. Participants marked whether or not they ate these 

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

 

Procedure  

Attribution task. Adult participants completed the entire study on the computer. For 

children, the rating task was completed on a tablet and the experimenter read the questions 

out loud to the child. They then selected the answer on their own by tapping the 

corresponding picture/point along the scale. If a child showed fear when rating the spider, the 

researcher used a white card to cover the image on the screen and, during the moral ranking 

task, the spider card was placed face down. 

During the testing phase, participants were presented each animal target in a 

randomised order, with the human target always last, and they rated each target on a 5-point 

Likert scale for each dimension (Table 2). To reduce the length of the study for children, we 

created two subsets of ten targets, and randomly assigned children to one of the two subsets. 

The subsets consisted of nine animals and the human target. Half of the children completed 

each set (Set 1 [120], Set 2 [121]).  Each page of the survey depicted a single question, with 

the image of the animal above the question prompt and Likert scale. The order of the 

questions was fixed, as presented in Table 2, and the procedure was repeated for all targets. 

Moral ranking task.  The moral ranking task required participants to value each 

animal life relative to the entire set of targets in the context of a life or death situation. In 

other words, the task forced participants to prioritise some animals' lives over others. The 

task was loosely inspired by the medicine allocation task used by Goodwin and Landy (2014) 

for different human targets.  

Participants were presented with all 19 targets and given the following scenario: 
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Let's imagine for a minute that all the animals are sick. They all have a disease that 

is going to kill them unless we do something about it. Thankfully, we have some 

medicine that can help the animals get better. However, we can't help all the animals 

at the same time. We can only help one at a time. We are going to have to make some 

difficult decisions. Which animal should we help first? 

Participants then placed all 19 targets in order from helping first to last. Adults 

completed this on the computer using a ranking procedure that required them to move each 

image of the animal, initially presented in a randomised order, into an order from the animal 

they wished to save first to the animal they wished to save last. Once they were satisfied with 

the order of targets, they submitted their response.  

Children completed the task in person with the assistance of the experimenter. 

Children were presented laminated versions of the 19 targets. The cards were presented in a 

random display in front of the child (see Figure 1.1). Because participants were run back to 

back, a method was developed to shuffle the images from the preceding child. The cards were 

placed in a randomised fashion, so that there was no obvious pattern. This procedure sought 

to eliminate any instinctual reading of the cards from left to right. 

The child was prompted by the experimenter to choose the target they would like to 

help first. The child either pointed, picked up the card, or voiced their selection. As cards 

were chosen, the researcher moved each selection to the top of the table. The cards were kept 

in sequence with each subsequent choice tucked partially under the last. This allowed 

children to review their answers at the end and make any unprompted changes they wished. 

At the end, the children were asked if they were happy with the order they selected. The 

experimenter avoided asking children if they would like to make changes, as children might 

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

the iPad during testing. 

 

After completing the moral ranking task, participants completed the background 

animal activities questionnaire and demographic questions with regards to their gender, date 

of birth, and for adults nationality and ethnicity.  Adults were debriefed, thanked and paid £3 

for their participation. Children were debriefed, thanked and as gratitude to the participating 

schools, chocolates were placed in the break rooms for teachers to enjoy.  

Results 

Analysis Plan 

Our main goal was to develop data-driven models of the attributional dimensions 

children and adults use to inform their moral valuations of animals. We used Structural 

Equation Modelling (SEM) to build structural models for each age group (e.g., Ullman & 

Bentler, 2003). These models could then be examined for commonalities and differences 
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across the three groups. Using SEM deviated from our preregistered analysis plan to use 

factor analysis and multiple regression, but it is in keeping with the intent of this plan. 

To this end, we first established a set of criteria that could guide our model 

development (we elaborate the criteria below). As a first step in this process, we examined 

the raw correlations between the attribution dimensions and the moral concern rankings for 

each age group. We allowed these correlations to inform our decisions in the subsequent 

model-development phase. Throughout our analyses, we used the median ranking score for 

each animal target as our index of moral concern (for animal median-ranking scores by age 

group, see Figure 5). Because of the nature of the task (moving one animal up necessitated 

moving another down) the moral rankings for most of the animals across all ages were quite 

skewed, either positively or negatively. Thus, it could be argued that the median was a truer 

indicator of central tendency. Below we present the correlations first, followed by the model 

development, for each age group. The models were constructed using the lavaan package in 

R (R Core Team, 2020; Rosseel, 2012).  

As a secondary analysis, in line with our preregistered exploratory aims and analysis, 

we contrasted the moral ranking structures and attribution patterns of each age group with 

MannïWhitney U tests. We also conducted exploratory analyses of childrenôs understanding 

of which animals are eaten, attribution patterns and moral rankings as a function of gender, 

and attribution patterns based on background activities involving animals. These latter 

analyses were conducted primarily for descriptive purposes, as we had no preregistered 

hypotheses regarding how gender or background experiences would impact on attributions 

made of different animals or the valuation of animal lives (see Supplementary Materials). 

Step 1: Correlations between Attributions and Moral Rankings 

Table 1.3 presents correlations between the mean animal attribute ratings and the 

median moral judgment ranking for each of our three age groups.  
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Table 1.3 

Correlations of the animal attribute ratings and moral rankings by age group. 

 Group Pain Intelligence Ability  Similarity Harmfulness Aesthetic Edibility 

Intelligence Children 6-8 -0.307       

 Children 8-10 -0.218       

 Adults 0.432       

         

Ability  Children 6-8 -0.093 0.862      

 Children 8-10 0.001 0.868      

 Adults 0.356 0.879      

         

Similarity Children 6-8 0.015 0.506 0.595     

 Children 8-10 0.032 0.653 0.587     

 Adults 0.692 0.825 0.616     

         

Harmfulness Children 6-8 -0.482 0.478 0.319 -0.319    

 Children 8-10 -0.385 0.420 0.267 -0.159    

 Adults -0.205 0.518 0.445 0.193    

         

Aesthetic Children 6-8 0.134 0.560 0.618 0.797 -0.260   

 Children 8-10 -0.062 0.661 0.482 0.793 -0.203   

 Adults 0.532 0.486 0.473 0.646 -0.121   

         

Edibility Children 6-8 -0.381 -0.060 -0.209 0.207 -0.029 -0.029  

 Children 8-10 -0.487 0.025 -0.148 0.223 -0.106 0.232  

 Adults 0.436 0.115 -0.180 0.401 -0.021 0.042  

         

Moral rank Children 6-8 -0.025 0.345 0.344 0.763 -0.419 0.796 0.019 

 Children 8-10 -0.341 0.523 0.269 0.757 -0.041 0.674 0.544 

 Adults 0.690 0.717 0.477 0.944 0.133 0.597 0.389 

Note. Spearmanôs correlations are based on mean scores calculated for the seven variables for 

each of the 18 animal targets; that is, each target comprised a separate case (N = 18) for the 

seven measures. Bolded values are significant at p < .05. 

 

Younger children. Younger children afforded more moral standing to animals when 

they were perceived as beautiful, benevolent, and seen as similar to humans. Pain capacity 

and edibility had nearly zero relationship with moral concern. Intelligence and ability were 

positively related to moral standing, but not statistically significant.  
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Older children. Older children afforded targets more moral standing when they were 

perceived as beautiful, intelligent, edible, and similar to humans. Attributions of benevolence, 

ability, and pain capacity did not significantly correlate with moral rankings.  

Adults. Adults afforded more moral standing to animals that were perceived to be 

beautiful, similar to humans, intelligent, have the capacity to suffer, and have special 

abilities. Perceptions of benevolence and edibility had weaker associations with moral 

concern and did not reach levels of statistical significance.   

Notably different from children, and something that informed our structural models, 

only adults perceived animal capacity for pain and intelligence to be positively associated. 

That is, for adults, the smarter the animal was perceived to be, the more it was deemed 

capable of suffering. Furthermore, only adults associated pain capacity with similarity to 

humans, whereas all three groups associated intelligence with human similarity.  The 

relationship between intelligence and similarity was particularly strong for adults.  

Attribution reduction. Ability was highly correlated with intelligence for all age 

groups (> .86). This created a potential issue of multicollinearity when trying to use both 

ability and intelligence in the structural equation models.  Because intelligence had a larger 

and more consistent relationship with the moral ranking variable, across the three age groups, 

compared to ability, it was retained and ability was dropped from further analysis. 

Step 2: Modelling the Development of Moral Concern  

Our approach to model development was both theoretically and empirically driven. 

We considered insights from previous research on animal attribution, but drew also on the 

raw correlations we observed between our variables. Though the dimensions that we included 

in our study were guided by past findings, most of this literature has focused on adults, and 

thus we cannot assume a priori that they apply to younger participants.  
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A third criterion that we applied was, where possible, to treat similarity to humans as 

a óhigher orderô (superordinate) variable that might be informed by ólower-levelô perceptual 

judgments. Our reasoning here was that similarity to humans is quite an abstract concept, not 

a feature that can be directly perceived in an animal, such as an animalôs appearance, their 

physical abilities, etc. Thus, we sought where possible to model similarity as a dimension 

built upon other lower-level dimensions. For adults, intelligence had the strongest correlation 

with similarity judgments, whereas for children aesthetics had the strongest correlation with 

similarity judgments (see Table 1.3). Thus, intelligence may not be as relevant to childrenôs 

concept of similarity as it is for adultsða finding which we sought to model more 

systematically via SEM. 

 Model fit statistics can be seen in Table 1.4. A detailed description of our modelling 

procedures for each group can be found in Supplementary Materials, and the best fit models 

are depicted in Figure 1.2 (adults), 3 (younger children) and 4 (older children). 

 

Table 1.4  

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

Model Description ɢ2 (df)     Comparative Fit 

Index 

Root Mean Square 

Error of 

Approximation 

Standardized 

Root Mean 

Square Residual 

Moral 

R2 

Younger children       

Model 1 (Intel, Harm, and 

Aesthetic into Moral) 
0 (0) 1.000 0.000 0.000 0.744 

Model 2 (Sim assimilates Intel 

Harm and Aes) 
7.87 (3) 0.886 0.300 0.065 0.635 

Final Model (Aes direct to 

Moral; see Figure 1.3) 
2.68 (2) 0.984 0.138 0.039 0.747 

      

Older children      

Model 1 (Intel, Ed, and 

Aesthetic into Moral) 
0 (0) 1.000 0.000 0.000 0.684 

Final Model (Sim assimilates 

Intel and Aes; see Figure 1.4) 
1.23 (2) 1.000 0.000 0.020 0.797 

      

Adults      

Model 1 (Pain, Intel, Aesthetic, 

Ed Harm into Moral) 
0 (5) 1.000 0.000 0.000 0.801 

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

Model 3 (Sim assimilates Intel 

Pain and Aes) 
6.38 (4) 0.957 0.182 0.042 0.826 

Final Model (Aes direct to 

Moral; see Figure 1.2) 
1.76 (4) 1.000 0.000 0.028 0.869 
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Figure 1.2.  The best fit model of the attributional dimensions predicting adultsô valuing of 

animal lives.  
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Figure 1.3. The best fit model of the attributional dimensions predicting younger childrenôs 

valuing of animal lives.  
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Figure 1.4. The best fit model of the attributional dimensions predicting older childrenôs 

valuing of animal lives.  

 

Summary of Modelling Results 

Table 1.5 presents a summary of our SEM results by age group. In sum, younger 

children exhibited an attribution model that relied heavily on aesthetic judgments and an 

animalôs similarity to humans. Young childrenôs concept of human similarity entailed being 

intelligent and benevolent. Older children also valued animals high in aesthetics and human 

similarity. However, older children also factored in an animalôs edibility and gave little 

weight to harmfulness, compared to younger children. Somewhat different from younger 
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children, older children conceptualised an animalôs similarity to humans in terms of 

intelligence and aesthetics. Lastly, adultsô moral concern for animals, like older children, was 

guided by human similarity, aesthetics, and edibility. However, for adults, human similarity 

was conceived mainly in mentalistic terms, i.e., the possession of intelligence and sentience. 

Neither younger nor older children factored sentience into their moral judgments or concept 

of human-animal similarity. 

 

Table 1.5 

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

 Younger Children Older Children  Adults 

Predictive 

attributions:  

Aesthetics 

Similarity  

-Benevolence 

-Intelligence 

Benevolence 

 

Similarity 

-Aesthetics 

-Intelligence 

Aesthetics 

Edibility  

Similarity 

-Intelligence 

-Pain 

Edibility  

Aesthetics 

 

 

 

 

Animal Size and Capacity for Pain 

Patterns in the childrenôs ratings of the pain capacity of animals suggested that 

children may have used the size of the animal as a heuristic for guiding their judgments of 

capacity for pain. To explore this further, the first author ranked the animals by body size 

from 1 to 19, bees being the smallest and receiving that smallest number and elephants being 

the largest. This allowed us to correlate the size of the animal with the pain capacity ratings. 

The size and pain correlation for all children was rs= -0.78, p < 0.001, with larger animals 

being rated as less capable of experiencing pain, while adultsô pain judgments exhibited a 

small, positive, though non-significant, correlation with size, rs= 0.32, p = 0.18.   
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Childrenôs Meat Consumption, Understanding of Animal Products and Which Animals 

Are Eaten  

Ninety-seven percent of our child participants ate at least one meat group at least 

sometimes (78% ate beef, 84% ate chicken, 78% ate pork, 36% ate lamb). Because almost all 

of the children in our sample consumed at least some meat, we did not explore the data in 

terms of children who do and do not eat meat. 

Table 1.6 depicts childrenôs understanding of which animals are eaten, relative to 

adultsô understandingðthe table is limited to animals that received at least 50% agreement 

by adults. As can be seen, relative to adults and older children, younger children had the 

lowest understanding of which animals are consumed by people. Chickens were the only 

animal that younger children understood were eaten at rates comparable to adults. Older 

childrenôs responses more closely aligned with those of adults, though this was mainly the 

case for traditional farmed animals (chickens, pigs, and sheep) and octopus. Even older 

children struggled with the notion that other animals, such as sharks, frogs, and dogs, are 

eaten by people somewhere in the world.  

Spearmanôs correlations revealed that adults rated animals they identified as being 

eaten as more edible (ñyummyò) than animals perceived not to be eaten, rs= 0.73, p = 0.001. 

This was also true for older children, though the association between edibility and food 

identification was weaker, rs= 0.56, p = 0.015. Younger children exhibited a strong 

association between their edibility judgments and their identification of food animals, rs= 

0.79, p < 0.001. This may be because many younger children failed to identify animals eaten 

outside of their culture as food and their edibility judgments were mainly restricted to the 

animals they eat, whereas older children were more aware of animals that are eaten outside of 

their culture, though they do not personally consider such animals tasty. 
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Table 1.6 

Knowledge of animals being eaten and edibility scores by age group. Targets include those 

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

 
Adults Older Children  Younger Children 

 Eaten Edibility 

 Mean SD 

Eaten Edibility  

Mean SD 

Eaten Edibility  

Mean SD 

Chickens 100% 4.52 0.86 91% 4.13 1.21 91% 3.97 1.38 

Dogs 61% 1.78 1.05 36% 1.71 0.90 14% 1.35 0.67 

Frogs 86% 2.18 1.17 49% 1.53 0.83 41% 1.84 1.10 

Octopuses 98% 2.78 1.37 85% 2.75 1.35 63% 2.58 1.49 

Pigs 100% 4.38 1.03 96% 3.82 1.28 80% 3.48 1.61 

Sharks 82% 2.44 1.18 58% 2.35 1.06 48% 2.00 1.05 

Sheep 97% 3.78 1.31 85% 3.06 1.41 73% 2.96 1.57 
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VALUE DIFFERENT ANIMAL LIVES 

Figure 1.5. Animal target median rankings by age group. 
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Developmental Comparisons of Moral Rankings by Animal Target 

The median rank that each animal target received by age group is presented in Figure 

1.5. Overall, the order between the age groups looks remarkably similar with mammals at the 

top and invertebrates at the bottom and birds, fish, reptiles, and amphibians in between, 

though with some notable exceptions (e.g., bees were ranked in the mid-range for most 

groups). A few developmental differences stand out. Younger children placed the dog first on 

the list whereas adults and older children have humans ranked first. Additionally, younger 

children valued worms and butterflies much higher than older children or adults. Another 

important distinction is the shape of the ranking distributions. The rankings of adults and, to 

some extent, older children were fairly spread apart suggesting clear demarcations in the 

valuing of some animals over others. However, the rankings of younger children were 

bunched more closely together suggesting greater overlap in how younger children valued the 

animals.  

A scatterplot of the animal targets depicting the strength of the relationship between 

the relevant dimensions from our structural models and the moral ranking task can be viewed 

in Figure 1.6, presented as a function of age group. Several developmental trends can be 

observed. First, in terms of discontinuity, harmfulness factored negatively into younger 

childrenôs moral judgments of animals but the impact of harmfulness reduced, with older 

children, and nearly reversed, with adults.  Edibility emerged as a relevant correlate of moral 

concern in older children and continued into adulthood. In terms of continuity, aesthetics and 

similarity to humans emerged as strong predictors of moral concern in younger children and 

remained strong predictors into adulthood.  
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Figure 1.6. Scatter plots of the animal targets based on the relationship between moral 

concern and the relevant dimensions from the final structural models, by age group. 

Regression lines added. 
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Supplemental Information on Gender and Background Activities Involving Animals 

See Supplemental Materials for details. In general, gender had little effect on animal 

attributions and rankings. Participating in benign activities with animals tended to promote 

positive attributions of animalsô abilities, intelligence, and aesthetics, for older children and 

adults, but had little impact on younger childrenôs attribution tendencies. Owning a pet also 

impacted positively on ability judgments, but only for adults.  

Discussion 

The present study investigated the factors that enter into childrenôs moral concern for 

animal lives, and developmentally modelled this concern from school age into adulthood. 

Though children tended to organise the animals in a similar structure to adults when creating 

their moral hierarchy, they used somewhat different criteria to reach those conclusions. First, 

though participants of all ages elevated aesthetically pleasing animals and those that have 

similarities with humans, this emphasis on the aesthetic qualities of animals was especially 

pronounced among young children (ages 6-8). Furthermore, the manner in which children 

(younger and older) construed human-animal similarity differed from adults. Adults tended to 

view human-animal similarity strictly in mentalistic terms, that is, as a matter of possessing 

intelligence and sentience. By contrast, children of all ages failed to relate sentience 

(measured as the capacity to experience pain) as a human feature. Moreover, sentience 

factored little into childrenôs moral valuations of animals, and, if anything, the relationship 

between sentience and moral standing was negative among children. When we explored 

childrenôs attribution of pain capacity more deeply, we observed that it was guided by a 

simple body-size heuristic: children intuited that larger animals experience less pain than 

smaller animals. This might reflect an intuition among children that smaller animals are more 

physically vulnerable than larger animals. The way we phrased the sentience measure (how 

much the animal would be hurt if someone hit, kicked, or stepped on it) may have contributed 
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to this intuition. By contrast, adults associated body size to some extent with higher levels of 

sentience, and they tended to view sentience as a concomitant of intelligence: smarter 

animals were perceived as having a greater capacity to experience pain. This positive 

relationship between intelligence and sentience has been consistently found among adult 

participants (e.g., Bastian et al., 2012; Piazza et al., 2014). The absence of this relationship 

among children is intriguing, and it seems to be consistent with a recent study which found 

that children under age 7 tend to struggle with the concept of animal sentience (Burich & 

Williams, 2020). Yet, further research is needed to clarify whether alternative assessments of 

sentience might yield different results (see Limitations below).   

Participants of all ages showed greater concern for beautiful animals. This is 

consistent with past perspectives on biophilia and biophobia (Ulrich, 1993; Wilson, 1986), 

which considers how humans connect to and avoid aspects of the natural world that facilitate 

human flourishing. Research in this area has shown that both children and adults place great 

emphasis on certain physical attributes of animals indicative of safety, such as perceiving a 

baby-like appearance (Borgi et al., 2014), or that induce positive emotions, such as 

perceiving warm colours in penguins (Stokes, 2007). Children as young as five experience a 

range of emotions towards animals, with aesthetically positive animals (e.g., penguins) 

eliciting joy and interest, and threatening and aesthetically negative animals (e.g., snakes, 

insects) tending to elicit fear and disgust (Olivos-Jara et al., 2020). Like adults, children as 

young as 3-years of age have been shown to preferentially attend to dogs and cats that have 

been enhanced to exhibit ñcuteò features (Borgi et al., 2014). In turn, the perception of baby-

like or ñcuteò features in animals has been associated with positive outcomes related to 

caretaking of companion animals (Thorn et al., 2015), rejection of farm animal slaughter 

(Piazza et al., 2018), and protective feelings towards a broad range of animals (Possidónio et 

al., 2019).   
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Here we observed a developmental trend whereby younger children highly prioritised 

aesthetics when forming moral decisions about which animals should be valued and 

protected. This emphasis on aesthetics was stable with age, yet older children and adults 

shifted their focus to include more appetitive and mentalistic features, i.e., edibility and 

intelligence. This seems to be a developmental shift in emphasis as opposed to qualitative 

shiftðolder children still value animal aesthetics, however, their moral evaluations begin to 

take on board additional concerns, such as the utility humans derive from domesticated 

animals. They also tended to construe beauty as a feature that certain animals share in 

common with humans. Thus, their appreciation of aesthetics in animals begins to take on an 

increasingly human-centric quality.  

Related to the notion of biophobia, younger children also tended to value animals that 

they perceived to be benevolent, whereas older children and adults did not put as much 

weight on this feature. It is generally within early to middle childhood (e.g., 5-10 years) that 

childrenôs phobias for particular animals (e.g., snakes, spiders) emerge and heighten (Askew 

& Field, 2007), though attentional biases in detecting threatening animals are present even 

earlier (LoBue & DeLoache, 2008). Consistent with this developmental timing, Lee and 

Kang (2012) found that children at the age of 6 exhibit an orientation towards features in 

animals indicative of threat (e.g., the presence of claws or sharp teeth), and they associate 

these features with valenced judgments of animals as ñbad.ò Thus, our younger children may 

be exhibiting a heightened sensitivity to potentially threatening aspects of animals and 

allowing these attributions to influence their moral considerations about which animals are 

deserving of their concern.  

That participants of all ages valued animals that shared qualities with humans aligns 

in some ways with the studies by Borgi and Cirulli (2015) and Miralles et al. (2019), which 

found that animals phylogenetically similar to humans (mammals) were liked over animals 
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more biologically distal (birds, reptiles, insects) among toddlers and adults (respectively). It 

also aligns with developmental perspectives suggesting that a preference for similarity in 

human-human affiliations emerges quite early in development (Fawcett & Markson, 2010) 

and can bias attitudes regarding how individuals are treated (Hamlin et al., 2013). However, 

we found that the moral judgments of younger children placed relatively less emphasis on 

animalsô similarity with humans, compared to older children and adults. This reduced 

emphasis on similarity may be reflective of a lesser degree of speciesism among our younger 

children. Wilks et al. (2020) found that children ages 6-10 valued animal life in its own right, 

relative to human life, more so than adults did. Wilks et al. speculated that the speciesist 

tendency to value human life over non-human animal life, appears to have a fairly late 

developmental origin.  

Our findings add to this perspective by showing that younger children seem to value 

animals less through a human-centric lens compared to older children and adults. In fact, 

younger children tended to value dogs over humans, somewhat, in our medical intervention 

task, while this was not the case for older children and adults. Furthermore, we found that 

childrenôs concept of what it means to be humanlike, differs from that of adults, which 

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

to consider a wider range of properties, such as benevolence and physical appearance, as 

qualities that animals and humans share, and their moral judgments of animals seem to 

encompass these broader, non-mentalistic properties to a much greater extent.  This 

increasing emphasis on an animalôs mind with age may be an extension of childrenôs 

maturing ability to reason about the minds of others (see e.g., McAlister & Peterson, 2007; 

Wellman et al., 2001), but it also likely reflects their increasing tendency to value qualities 

they associate with the dominion or supremacy of humans, which, for many adults, involves 
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traits related to humansô superior ingenuity and cognitive capacities (e.g., Haslam et al., 

2005; Haslam et al., 2008).  

Finally, different from the younger children, older children (ages 8-10) appreciated 

that some animals provide a utility to humans as foodða factor that entered into adultsô 

evaluations. This pattern among our older children may reflect older childrenôs growing 

awareness and appreciation of the use of animals as food. Compared to our younger children, 

who struggled with identifying which animals are eaten, our older children exhibited a richer 

understanding of which animals are used for human consumption. Years 5-10 appears to be 

the period that many children come to associate animal products with their animal origins, to 

have conversations with their parents about meat (Bray et al., 2016), and make decisions for 

themselves to avoid meat (Hussar & Harris, 2010). Thus, the emerging moral use of edibility 

information among the older children may be partly attributed to their greater awareness of 

the origins of meat. Yet, this result might also be indicative of a budding speciesism among 

older children. Consistent with a speciesist perspective, older children appear to consider not 

only the ways in which animals are like humans, but how they benefit humans when making 

judgments about their moral worth. Thus, our findings seem to reflect both a greater 

awareness of the animal origins of meat among older children and their greater valuing of the 

role meat plays in their life and wider society.  

Strengths, Limitations and Future Directions 

Two strengths of our study are that we utilised a naturalistic animal valuation task and 

had our participants form multiple ratings of each animal target, which could then be 

correlated with valuation judgments. Using this method, we were able to move beyond 

experimenter interpretations of participantsô moral decisions. In this manner, our findings 

both align with and help elucidate past findings (e.g., Neldner et al., 2018). Our findings help 

clarify that childrenôs evaluations of animal lives do indeed take into account the perceived 
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richness of animal mindsðthough childrenôs attribution of mind appears to focus on animalsô 

abilities rather than their sentience. Moreover, childrenôs moral evaluations were not limited 

to mind attributions. They were also affected by appraisals of animal benevolence, physical 

attractiveness, and (for older children) edibility. Thus, our methodology helped to clarify the 

multi-dimensional nature of childrenôs valuations.   

A methodological limitation of our study concerns the number of animal targets 

employed and the use of single items to assess each attribution dimension. This was done to 

keep the study to a reasonable length for children. Our preliminary search for suitable targets 

began with fifty-five animals (see Supplementary Materials), but for practical purposes, we 

limited the set of animals to nineteen (ten per child) and the set of attributions to seven (70 

total ratings). This inevitably led to a reduction in the diversity of animal species that could 

be sampled and modelled. The decision to use one item per attribution dimension may have 

presented a particular limitation for our assessment of sentience and intelligence. While our 

measure of sentience in terms of the experience of pain in response to bodily insults has face 

validity and is in keeping with philosophical definitions of sentience (e.g., Walters, 2018), 

alternative or wider assessments of sentience that expand the set of bodily insults (e.g., 

cutting part of the body; Villar et al., 2018) or the quality of experiences (e.g., to include 

emotions beyond pain), might return different results than observed here. Having children 

focus on the emotional capacities of animals, for instance, might redirect children to focus 

more on the mentalistic qualities of sentience, as opposed to concentrating on the animalôs 

body size as a moderator of pain experiences. Furthermore, expanding the assessment of 

animal intelligence to include a variety of cognitive, behavioural, and social abilities (e.g., 

see Leach et al., 2021) would provide a more fine-grained assessment of childrenôs ability to 

reason about the minds of animals and the role such attributions play in their valuing of 

different animals.   
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Another limitation was that we allowed past research to guide our methodological 

decisions about which attribution dimensions to include as appraisals, rather than developing 

a purely bottom-up procedure to guide our decisions. Future research should consider 

potentially expanding the set of attributions considered, for example, by first gathering 

participant-generated characteristic judgments prior to modelling their relevance for moral 

evaluations. Familiarity with an animal is an attribution dimension we did not include but 

might be considered. At least one study with adults (Possidónio et al., 2019) found a weak, 

albeit significant, tendency for familiar animals, across 120 targets, to be judged acceptable 

to kill for human consumption. Thus, future studies should consider how familiarity with an 

animal might impact on childrenôs concern for animal lives.   

Finally, our findings are limited by the focus on Western populations, which poses 

constraints on how widely we can generalise the results (Simons et al., 2017). Cultures of 

course vary in terms of which animals are categorised as food and non-food, and which 

animals are ascribed an elevated status (e.g., the sacred status of cows and elephants for 

Hindus; Manokara et al., 2021). These cultural differences would inevitably impact on how 

children value different animal lives, via the edibility ratings they make and possibly 

additional attributions not captured in the present investigation (e.g., sacredness). Future 

research should continue to explore the factors guiding childrenôs judgments of animal lives 

in different cultures, as attitudes towards animals, their use and capacities, can vary between 

countries as much as within (e.g., Phillips & McCulloch, 2005).   

Conclusion  

Our findings highlight a number of ways in which childrenôs concern for animal life 

differs from that of adults. When deciding which animals deserve protection, young children 

ages 6-8 appear to prioritise several non-mentalistic properties, including the aesthetic 

qualities of animals and the potential threat they pose to personal safety. By contrast, older 
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children ages 8-10 begin to place greater emphasis on the mental capabilities of animals and 

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

animals and their utility appears to strengthen further in adulthood. At the same time, there 

was great continuity in the way children and adults prioritised animal life, as adultsô moral 

evaluations were still affected by their aesthetic appraisals, and even younger children 

factored animal intelligence into their decisions to some degreeðthough childrenôs 

understanding of sentience was notably different from that of adults. Finally, all ages 

displayed a human-centric concern for animals, as animals sharing qualities with humans 

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

and childrenôs notion of human similarity differed from adults in its non-mentalistic focus. 

Overall, our findings suggest that the manner in which adults approach the valuation of 

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

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

offer humans. 
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Study Two: A tale of two birds: Childrenôs and adultsô motivated use of intelligence 

information when valuing animals we eat vs. do not eat 

Overview 

From Study 1, we found that between the ages of 6 and 10 years old children are 

developing an understanding of which animals are eaten. We wanted to further explore the 

connection between children's understanding of meat and how they understand and value an 

animalôs intelligence. We were also interested in how childrenôs awareness (or lack of 

awareness) of the status of an animal as food they eat (e.g., chicken) might impact on their 

moral attitudes towards how an animal is treated. By devising a scenario in which children 

learn about an animal that is understood to be a food source and an animal that is not, we 

could see how this factor impacted the children's moral concern for the animal and whether 

the personal use of the animal as food affects their judgments in the way it is known to affect 

adults. 

 

Introduction  

Childrenôs animal directed mind attribution.  

Children are able to discern that others have minds from the age of 4 years old 

(Astington & Hughes, 2013). Children can also generalise their own understanding of minds 

on to the animals they interact with. They can attribute active imagination and desires to 

animals and determine that even animals have needs of their own (Myers, 2007). Children 

also are able to distinguish a difference between animals and inanimate objects and 

differentiate belief those entities mental states (Sommer et al., 2019) 

Childrenôs perceptions of animals and how they perceive different animal attributes 

has been under researched. What research exists shows that children are ingrained to see 

different characteristics between different animals, starting with obvious ones, such as the 
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sound of a hissing snake, which are animals that might be a threat to children (Erlich et al., 

2013). Children as young as 3 years old will focus on a living animal more than a robot that 

is moving around (LoBue et al., 2013) because they pay attention naturally to animals in the 

world around them. Their understanding of distinctions between animals develops further 

when they make differentiations between other humans and non-human animals (Hatano & 

Inagaki, 1994). Children also have shown empathy and concern towards animals (Myers, 

2007).  

Differences in childrenôs and adultsô mind attribution.  

Adults have a complex structure they use when determining animal intelligence and 

sentience, such as the ability to become distressed and feel pain (Duncan, 2006). Children, 

however, struggle with the concept of sentience and seem to use a heuristic based on size, in 

which, the smallest animals feel the most pain (discussed in Study 1). Children between the 

ages of 9 and 11 years old have been shown to increase their reliance on an entityôs mental 

capacities to perceive, suffer, and think when assigning moral status to them (Olthof et al., 

2008). While 9-year-olds focus on the entityôs ability to suffer, 11-year-olds use the entityôs 

ability to suffer but also focus on the entityôs ability to perceive. By introducing a novel 

creature, Olthof et al. (2008) were able to control whether the entity could perceive, suffer, 

and think. The children were asked how wrong, guilty, and ashamed the person in the story 

who bumped, hit, or kicked the entity would feel. Eleven-year-olds judged it wrong to injure 

the entity that could only see and hear while the 9-year-olds only judged it wrong if the entity 

could, in addition to seeing and hearing, could also feel pain. The researchers also compared 

this to adults and found that the adults only felt it was wrong when the entity could not only 

suffer but also think. 
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Animal attributes, mind perception, and moral judgment 

As we observed in Study 1, there is a whole host of attributes that affect adultsô 

perceptions and moral judgments regarding animals. These include, among a number of other 

factors, intelligence, sentience, aesthetic qualities, similarity to humans, and edibility. When 

people are making moral decisions about animals they may choose to highlight or ignore a 

number of these factors. They may place greater value on a select few attributes. In Study 1, 

we found that while all ages used intelligence information when valuing animals, adults 

prioritised this information most, followed by older children. While the youngest children 

based their value judgments on animal intelligence, their judgments were also guided by less 

abstract things like appearance and how threatening an animal might be to them. We also 

found that the youngest children did not use an animalsô category as a food animal in their 

judgments of moral status. The older children started to shift their reliance on the edibility 

status of the animals more similarly to the way it was used by adults.  

Comparing how children interacted with a real animal compared to a robot that 

looked like an animal, Melson et al. (2009) showed that children were able to differentiate 

and gave more moral consideration to the real dog. They found that the children made 

different moral decisions when confronted with a robot dog that could move and respond to 

commands and a real dog. The children placed value on the sentience of the real dog. 

Children can also show moral concern for animals when they choose between alternatives 

within the context of a moral dilemma. Wilks et al. (2020) systematically varied the ratio of 

humans one could save relative to dogs or pigs and found that children were more willing to 

save the animals compared to adults. The children tended to value human and animal lives 

equally. They were torn when the ratio of lives one could save was 1:1. When the ratio 

increased, e.g., 1:2, they tended to save the greater number of lives irrespective of the species 

(person vs. animal). By contrast, the adults tended to value the life of people more than 
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animals, and only deviated from saving human lives when the ratios were dramatically in 

favour of the animal (e.g., 1 human: 100 dogs). This reveals that children are less speciesist 

in their moral judgements as their decisions, relative to adults, were more influenced by the 

number of lives one could save, as opposed to species membership. 

Categorising animals 

Children almost immediately start to organise their world into categories (Murphy & 

Lassaline, 1997). Categories expand and differentiate and narrow with understanding as 

children develop. An easy description of this is a superordinate category such as the moving 

animal with four legs category, this category has been called dog and when the child sees a 

cat they say, ñlook, dog.ò This of course is a very simplified version. After being corrected, 

the child can expand this into subordinate categories of dog or cat, but they will both be 

under the category of animal or mammal or fluffy cuddly thing. This differentiation and 

combining will continue until children fully understand their world. At the end of childhood, 

children hold very complex categories about the world around them.  

Speaking to the complexities of some categories, McGuire et al. (2022) found that 

children are more likely to categorise food animals as pets than adults. However, at some 

point children will have to combine their understanding of animals and their understanding of 

meat, and research shows even adults struggle with integrating meat and animals (Bray et al., 

2016). Habituation to meat products as food and not animals, and the removal of animal 

reminders within modern consumer environments (e.g., packaged and highly processed meat 

at supermarkets) serve to psychologically diminish the connection between meat and its 

animal origins (Kunst & Hohle, 2016; Piazza et al., 2021). However, adults may at times 

experience cognitive dissonance when they think about animals in the context of meat and 

the potential harm inflicted on animals to produce it (Dowsett et al., 2018; Rothgerber, 2014). 
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Dissonance is an uncomfortable state of awareness about oneôs role in causing a 

negative event (Cooper, 2007). Most people show concern for animal welfare and even 

believe that farmed animals should be treated humanely, but their actions of consuming meat 

are counter to their sentiments (Rothgerber & Rosenfeld, 2021). When people experience 

meat-related dissonance, they often engage in efforts to reduce it. One dissonance-reducing 

mechanism studied by researchers is the motivation to deny the animals we eat ñmind," i.e., 

to question the sophistication or trivialise the importance of animal minds (Bastian, 

Loughnan, et al., 2012). Mind denial appears to be one consequence of categorising animals 

as ñfoodò (Bratanova et al., 2011). According to Rothgerber (2020) children may use 

categorisation, separating animals into different groups, in order to deal with cognitive 

dissonance, as adults do. Children may be encouraged to dichotomise animals they encounter 

as pets or farmed animals and attach more value to those not used for food. In doing this, 

Rothgerber says, children may develop less affection toward farmed animals and thus be less 

traumatised upon learning the origins of meat. Rothgerber put forward that children need to 

have four qualities in order to have cognitive dissonance. They have to eat meat, understand 

that meat comes from animals, they have to love animals, and they have to be able to 

experience dissonance in general. With regards to the experience of dissonance, childrenôs 

experiences with and knowledge of meat have to be sophisticated enough for them to realise 

their actions (of eating meat) are in conflict with their ideals of not harming animals. One of 

the themes running through the present research is to consider whether school-age children 

have a sophisticated enough understanding of meat to be motivated to engage in self-serving 

efforts to treat food animals differently than non-food animals. 

Children's understanding of animal meat consumption 

Children's understanding of animal and meat consumption has been under researched 

because of the sensitive nature of the topic. Studies have been conducted that rely on parents 
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recall on the way they teach their children, when they teach their children, and what they 

teach their children (e.g., Bettany & Kerrane, 2018; Bray et al., 2016). Some parentsðfor 

example, rural, farming communitiesðare comfortable having conversations with their 

children about where meat comes from by the age of 5 years old, while other parents will not 

approach the topic until the child has already learned about the origins of meat somewhere 

else, perhaps around age of 7 or 8 years old (Bray et al., 2016). Thus, there is likely a great 

deal of individual variability in terms of developmental timing of learning that the animal and 

the food are the same.  

Evidence that children do understand that animals are slaughtered for their meat is the 

existence of vegetarian children that chose to be vegetarian without influence of parents or 

other family members (Hussar & Harris, 2010). Bray et al. (2016) notes that children who 

discover the origins of meat sometimes will refuse to eat meat for a time. Vegan adults often 

reported having a ñmeat epiphanyòða moment when they realised that meat involved animal 

slaughterðthat began their journey towards veganism (Pallotta, 2008). In Study 1, even 

young children understood that chickens are consumed by people at rates comparable to 

adults. Older children understood other animals like pigs, sheep, and octopuses were 

consumed at rates similar to adults. However, older children had less understanding than 

adults about consumption of animals that were not consumed in their culture. Rothgerber 

(2020) argues that children may learn that animals in general are used for meat, but children 

may not fully understand which animals relate to specific types of meat. From our own 

research (Study 1), we see that children are progressively learning which animals are used for 

meat at different ratesðfor example, with young children identifying certain animals (e.g., 

chicken) as ñfoodò earlier than other animals. By earlier adolescence (older children), their 

knowledge of which animals are eaten was richer, more accurate and extended beyond their 

own cultural boundaries. Indeed, Burich and Williams (2020) found that while children 
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empathised with animals and understood the sentience of farm animals, the younger children 

in the study lacked the knowledge of the treatment of the animals on the farm. They also 

found that children over 10 years old engaged in discussions about the ethical treatment and 

slaughter of animals for food. This is similar to the way adults take steps to mitigate the harm 

being caused (improving living conditions of animals while they are alive) while still 

engaging in practises that hurt animals (eating meat) (Bastian & Loughnan, 2017).  

The emergence of childrenôs understanding of where meat comes from appears to 

begin around 6 years old. Hahn et al. (2021) found that children from 4 to 7 years old had 

little understanding of animal-based foods and animals that are used for food, however this 

knowledge progressively increased within their sample with age. The researchers wanted to 

look at how children were categorising the items that they were given into plant/animal and 

food/not food. In order to ensure that even the youngest children could understand the task, 

the researchers made an effort to simplify the tasks. The children sorted pictures of food 

items into boxes covered in animal hair or plants and also sort the pictures of items that were 

edible or not into receptacles in the shape of a mouth or a garbage can. When examining the 

results, the researchers noted that their younger group of children had made more 

categorisation errors in sorting the animal-based foods and animals that are eaten into the 

mouth, while the older children had significantly fewer errors. The researchers suggest that 

the reason for the younger children making these errors was a combination several factors. 

These consist of American parentsô lack of willingness to discuss where food comes from, 

childrenôs lack of understanding the food chain process, and food being highly processed and 

separated from its original source. The older children would be more exposed to where their 

food is coming from but are still developing an understanding of what that process actually 

entails.  
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From these studies it is clear that younger children are capable of understanding 

where meat comes from when educated about it. They can process that animals are used for 

food. Their lack of understanding at this age, thus, seems to be largely a matter of adults in 

their lives choosing to avoid this sensitive topic, as a matter of sparing them the potentially 

traumatic emotions such a discovery might evoke.   

Animal category and mind denial 

Adults treat animals differently as a function of how they categorise them. Meaning 

that perceiving an animal as ñfoodò seems to have the psychological consequence of reducing 

perceptions of animals as sentient beings (Bratanova et al., 2011). Bratanova et al. (2011) 

found that simply categorising an animal as food was enough for adults to reduce their 

attributions of mind and moral concern for an animal. Further, adults are less likely to take an 

animalôs intelligence into account when the animal is classed as a food animal; for example, 

Piazza and Loughnan (2016) looked at adultsô motivated use of information about an animal 

when forming judgments of the animalôs moral standing. They showed that when an animal 

is personally used as food (e.g., pork eaters reasoning about pigs), information that would 

otherwise impact on their moral concern for the animal is disregarded, arguably, in the 

service of maintaining that use of the animal. In their Study 2, they described three animals, 

one which was eaten by the participants themselves (pigs) and the other two animal that were 

not eaten in the participants culture but were described as being eaten in another culture 

(tapirs in South America and ñtrablanò aliens in a future world). The researchers described 

the animals as either intelligent or not intelligent. They found that when the animal was eaten 

by the participant the perceived intelligence (i.e., high intelligence) of the animal failed to 

impact on their judgment of how the animal should be treated, whereas this morally relevant 

information promoted concern for the animals used as food in another culture. This happened 

despite participants rating the three animals as equally intelligent when given information 
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about the animalsô high intelligence. This study demonstrates how adults can be motivated to 

discard information about an animal that they personally use as food. Arguably, this 

behaviour is a useful strategy that serves to reduce any conflict a person might otherwise 

experience when considering the morality of animal slaughter (see Rothgerber & Rosenfeld, 

2021). 

Ang et al. (2019) found people who ate meat devalued mental capacity ratings of 

animals consumed by humans compared to pets, while people who did not eat meat showed 

no difference in the mental capacity ratings for those two sets of animals. This is further 

evidence that people will selectively ignore information when it is of benefit to themselves. 

McGuire et al. (2022) looked at categorisation of animals by children and adults. Children 

were less likely to categorise farm animals as food than adults, instead they categorised them 

as pets. This could mean that children are less rigid about the categories than adults or 

possibly that their knowledge of which animals serve as food for humans is imperfect and 

still developing. Finally, Wilks et al. (2021) found that school-age children place more value 

on animal life, compared to adults, when making decisions about whose life to save within 

sacrificial dilemmas. This valuing of animal life did not seem to be influenced by the 

classification of animals as food vs. non-food, as pigs were treated very similarly as dogs in 

these scenarios.  

Several empirical questions about childrenôs concern for the treatment of food 

animals remain untested or in need of further investigation. One such question is whether 

children are likely to reduce their moral concern for animals commonly understood to be 

used as food, much as adults do, or whether childrenôs moral judgments are less influenced 

by this instrumental use of animals. Furthermore, it remains unclear whether school-age 

children would exhibit the typical, self-serving behaviours adults exhibit when considering 

the moral worth of food animals relative to non-food animals with comparable properties. 
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Overview of the Present Study and Hypotheses 

The present study considers whether children might, similar to adults, engage in 

motivated uses of morally-relevant information about food animals. Specifically, the research 

focuses on information about an animalôs perceived intelligence and considers whether 

children might differ from adults when confronted with such information, particularly when it 

is presented about an animal typically used as food. We drew upon research, and our own 

findings from Study 1, that suggests children are less likely than adults to categorise animals 

as ñfoodò and to devalue food animals (e.g., McGuire et al., 2022; Wilks et al., 2021). We 

hypothesised that children would not show the same motivated process evinced by adults, 

particularly, in ignoring relevant information when forming judgments about animals used as 

food (e.g., Piazza & Loughnan, 2016). Based on our findings from Study 1, and in line with 

the theorising of Rothgerber (2020), we suspected that children would not readily 

differentiate, in their moral judgments, animals eaten and animals not eaten, as adults do, 

since children likely lack the sophisticated processes needed to appreciate their role in meat 

production (e.g., the understanding that meat consumers perpetuate the slaughter of animals 

with their food choices).  

Our age range expanded on the range we sampled for Study 1 by including children as 

young as 4 years old and up to 11 years old. This was done because we expected to see a 

focus on an animalôs intrinsic worth in the younger children and a more utility focus in the 

older children, however due to some practical limitations this age was collapsed into one 

group. We still expected the older children to be less norm driven than adults so this grouping 

of the children into one group to be compared to adults remains useful.   

We also expected that childrenôs judgments of animal treatment would, more 

generally, be less influenced than adults by an animalôs status as food. As we have seen, 
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adults tend to reduce their moral concern for animals when viewing them as food (Bastian et 

al., 2012; Bratanova et al., 2011; Piazza & Loughnan, 2016). Arguably, this may be a direct 

result of objectifying animals as foodði.e., a consequence of categorisation (Bratanova et al., 

2011), or, additionally, a result of motivated cognitionði.e., a consequence of efforts to 

avoid the moral implications of eating animals (Piazza & Loughnan, 2016). Since children 

are less likely than adults to categorise farmed animals as ñfoodò (McGuire et al., 2022) and 

have less knowledge of how meat is produced, and consequences of this for animals (Bray et 

al., 2016; Hahn et al., 2021; Rothgerber, 2020), we hypothesised that their moral evaluations 

of animals would be less influenced by the animalôs ñstatusò as food for humans.  

To test these theoretical aims, we manipulated the intelligence levels of a food and 

non-food animals loosely modelled on the methods of Piazza and Loughnan (2016, Study 2). 

Since children in our previous study had the greatest level of understanding about chickens 

being used as food (and in English chicken is the same word for the bird and the meat 

consumed), we used a chicken as the animal that was recognisable as a food animal and a 

similar sized but unfamiliar bird (kakapo) as the non-food animal. This was a departure from 

the animals used by Piazza and Loughnan (2016). Participants included a new sample of 

school-age children, ranging from 4 to 11 years of age, and a new sample of adults. All 

participants evaluated the acceptability of harming one of the two birds after reading 

information about its intellectual abilities or lack of ability.  

Our specific predictions were as follows: 

Hypothesis 1: Compared to adults, children will show more concern for all animals 

in their judgment of harmful actions.  

This developmental difference will be especially visible for the food animal 

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

animals.  

Hypothesis 2a: Adults will utilise intelligence information in their moral judgment 

more for non-food animals than for food animals.  

This was an attempt to replicate the findings of Piazza and Loughnan (2016) which 

would be manifested by an interaction of animal category and intelligence. 

Hypothesis 2b: Relative to adults, children will exhibit fewer differences in their 

treatment of food and non-food animals. That is, children are expected to be less food 

category driven in their treatment of animals.  

We expected this to be the case on the basis of children being less rigid and 

discerning when it comes to categorising animals as food (McGuire et al., 2022). 

Preregistration and Open Science 

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

plan on AsPredicted [see https://aspredicted.org/XTP_M1P]. An anonymised version of our 

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

https://osf.io/p94cu/?view_only=19ad241f33bd4bf4a03b45d707a668fb. This research was 

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

Committee at Lancaster University. 

 

Method 

Participants 

For our pre-registered recruitment strategy1, we calculated a power analysis for a 

2x2x2 between-subjects design using G*power (Faul et al., 2009). We needed between 327 

 
1 This preregistration was amended to reflect changes made as a result of the COVID-19 pandemic. A 

preregistration had been submitted prior to the pandemic, this amended version was submitted after data 

collection resumed, but prior to analysis of the childrenôs data. 

https://aspredicted.org/XTP_M1P
https://osf.io/p94cu/?view_only=19ad241f33bd4bf4a03b45d707a668fb
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to 418 participants to have 80% - 90% power of detecting a medium size effect (f = .20). We 

estimated the size of the effect using Piazza and Loughnan's (2016) reported effect sizes for 

the interaction of animal intelligence and perspective (Study 3). To achieve this level of 

power, we aimed to recruit a minimum of 200 adults and 140 children, the lower value for the 

children was based on realistic recruitment expectations surrounding child participants. 

Adults. Adult participants were recruited from Prolific Academic. Two-hundred and 

seven adults started the survey and 202 completed it (females n = 83, Mage = 29.85 years, SD 

= 10.88). The sample was varied with the three most frequent nationalities being British 

(28%), Polish (22%), and Portuguese (13%); the remaining participants had a variety of 

nationalities.  

We collected another set of adult participants that were all residents in the United 

Kingdom. The participants from the first set were not eligible to participate in the second 

round of data collection. This second run consisted of 253 adults starting the survey and 250 

completing it (females n = 140, Mage = 32.52 years, SD = 12.07). This sample was mostly 

British (68%) and all UK residents. For adults we used Prolific Academicôs built-in pre-

screens to exclude vegans, vegetarians, and pescatarians. For the second collection of adult 

data, we also asked in the survey what their diet was in case they got through the pre-screen. 

We found that there were minor differences between the two sets when we ran the analyses, 

such as, for the question about cages there were no significant results for the second set while 

the first set had a main effect of intelligence and bird. The question about food had another 

difference between the sets, the second set showed an interaction between intelligence and 

bird while the first set did not show the interaction. When we combined the two samples after 

exclusions (n = 42, detailed later) the total sample included 410 adults (females n = 218, Mage 

= 31.13 years, SD = 11.42). 



82 

 

Participants in both sets received £1.50 for completing the set of studies which 

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

 

Children. We recruited children in two sets: the first batch was collected in person in 

a school, the second occurred at the childrenôs home and was overseen by the parental 

guardian. We initially recruited 98 children from a primary school in South Lancashire, 

England. The school was approached by the experimenter and invited to participate. The 

school was given study information sheets and consent forms to be sent home to parents. The 

rate of return was approximately 60% of the consent forms. Children with signed consent 

forms were asked for their verbal assent before starting the study. Due to school closures 

caused by the COVID-19 pandemic the recruitment strategy had to be adapted to parents 

overseeing the completion of the studies at home with their children. The recruitment for this 

phase was conducted through schools: the advertisements about the study were either sent 

home with the children or advertised in the school newsletters. Parental consent was obtained 

online and childrenôs verbal assent was required prior to participation.  

Two children were removed from the first set, because they did not understand or 

failed to complete the questions: a third child, in the second set, was excluded for failing the 

attention check criteria we set out in the preregistration for children. This left us with a total 

of 82 boys and 66 girls (n = 148). Ages range from 4.21 to 11.98 years (Mage = 8.47 years, SD 

= 1.75).  

Exclusions 

For adult participants, we excluded (Table 2.1) extreme outliers on the manipulation 

check which were defined as extreme scores (> 2 SD) in the direction opposite to the 

manipulation. We also excluded vegans, vegetarians, and pescatarians that made it through 

the pre-screen, as well as those that indicated they did not eat chicken. 

For children, we excluded if they incorrectly answered 2/2 attention checks.  
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Table 2.1 

Numbers of exclusions within each category 

Reason for exclusion Children 

excluded 

Adults 

excluded 

Failed attention checks 1  

Outlier with regards to the intelligence manipulation   25 

Pescatarian, Vegetarian or Vegan diet   12 

Does not eat chicken  5 

Total 1 42 

 

Materials and Measures 

Animal images. Participants received information about a bird, either a chicken or a 

kakapo, and a raven (Figure 2.1).  

 

Figure 2.1. Images of (left to right) the kakapo, chicken, and raven. 

 

Animal category. We used chickens as the animal that most participants, even 

children, would recognise as a food animal, since Study 1 showed 91% of our younger 

children knew chickens were eaten by people. The bird we used as a comparison to the 

chicken was the kakapo since they are similarly sized, flight limited, and unfamiliar to most 

people since they are an endangered bird native to New Zealand. Depending on condition, 
































































































































































































































































