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Abstract

Recent psychological research finds that U.S. American children have a weaker tendency than U.S. American adults to value
humans more than animals. We aimed to conceptually replicate and extend this finding in a preregistered study (N = 412).
We investigated whether 6- to 9-year-old Polish children (Study la) are less likely to prioritize humans over animals than
Polish adults are (Studies Ib and Ic). We presented participants with moral dilemmas where they had to prioritize either
humans or animals (dogs or chimpanzees) in situations that involved harming (i.e., a trolley problem) or benefiting (i.e., giving
a snack). We found that Polish children prioritized humans over animals less than Polish adults did. This was the case both in
dilemmas that involved preventing harm and in dilemmas that involved providing snacks. Both children and adults prioritized

humans over chimpanzees more than humans over dogs.
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Most people believe that the life of a human is more valuable
than the life of an animal—an intuition that has been empiri-
cally demonstrated in recent psychological research (Amiot
& Bastian, 2015; Caviola et al., 2019). For example, in the
“moral machine” experiment, where participants decide who
should be killed by an autonomous car, adults in 233 coun-
tries and territories prioritize humans over non-human ani-
mals (Awad et al., 2018)." Similarly, research shows that
people are more willing to kill animals to save humans than
the other way around (Caviola et al., 2021). Furthermore,
people seem to value humans more than animals, even in
cases where humans have equal or even lower cognitive
capacities than animals (Caviola et al., 2022). This suggests
that people, at least in part, morally prioritize humans over
animals based merely on species membership—a phenome-
non referred to as speciesism (Caviola et al., 2019; Dhont
et al., 2016; Dhont, Hodson, Leite, & Salmen, 2019; Dhont,
Hodson, Loughnan, & Amiot, 2019).

Much of the work in this domain has focused on adults’
judgments. Only recently has research begun to examine
how children think about the moral status of animals (Collado
etal., 2022; Henseler Kozachenko & Piazza, 2021; Hussar &
Harris, 2018; McGuire et al., 2022, 2023; Neldner et al.,
2018, 2023; Neldner & Wilks, 2022; Piazza et al., 2023;
Wilks & Caviola et al., 2021). In a recent study, Wilks and

colleagues (2021) found that U.S. American children priori-
tized humans over animals to a lesser extent than U.S.
American adults. The authors found that children as young as
5 and as old as 9 years would often choose to save two dogs
or six pigs over one human being. No age-related differences
between children were observed. By contrast, adults would
save one human over even 100 dogs or pigs. However, it is
unclear how generalizable this effect is and whether it
appears only in harming scenarios or also in new contexts
such as resource allocation (Schein, 2020).

Understanding the nature of speciesism in children and
adults is important for several reasons. First, animals play a
relevant role in the social lives of humans, for example, as
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pets, entertainment, equipment, or consumption (Alves &
Barboza, 2018). Adults are strongly speciesist; this has been
corroborated by research (Caviola et al., 2019, 2022); and
statistics illustrating that people exploit billions of animals
each year for food, materials, and entertainment (e.g.,
Rustemovich, 2017). But what is the nature of speciesism? Is
it something people are born with or acquire later? Is specie-
sism a strong and universal attitude for all people?
Understanding children’s level of speciesism could shed
light on these questions.

Second, studying children may offer insight into the cogni-
tive (Killen et al., 2011) and emotional (Saarni, 2010) factors
associated with the development of speciesism, as well as
other moral judgments (e.g., moral expansiveness; Neldner
et al., 2018). The fact that children appeared less speciesist
than adults in past studies (Wilks & Caviola et al., 2021) was
surprising. This result (Wilks & Caviola et al., 2021) is con-
trary to the view held by many philosophers and psychologists
that children have an initially narrow “moral circle,” which
gradually expands with age (Horta, 2010; but see more discus-
sion on children’s moral circle: Marshall et al., 2022; McGuire
et al., 2023; Neldner et al., 2018; Reinecke et al., 2021).

The moral circle is a concept used in ethics to explore
questions of who or what should be the subject of moral con-
sideration, rights, and ethical treatment. It often involves dis-
cussions about the extension of moral consideration to beings
or entities beyond humans, such as animals, the environment,
or even artificial intelligence (Laham, 2009; Singer, 2011). In
developmental psychology, it was assumed that small chil-
dren care more about ingroup members as their cognitive
abilities are limited—they are not able to weigh multiple clas-
sifications simultaneously, such as those involved in the logi-
cal classification of objects or people (Aboud, 2008; Rutland
et al., 2010). Children develop moral principles of fairness
and equality from an early age, but they also develop implicit
and explicit prejudice toward others from different groups
(Rutland et al., 2010).

Theoretically, animals could be an example of such an out-
group, so they should not be treated equally as an ingroup
(i.e., humans), but the findings of Wilks and colleagues (2021)
do not support this claim. Instead, their findings are consis-
tent with the integrative social-cognitive developmental
approach to prejudice (Rutland et al., 2010). According to this
approach, children’s attitudes can encompass both concerns
related to group dynamics and moral considerations from a
very young age. What shapes the specific character and early
emergence of prejudice in childhood is influenced by a range
of intricate factors. These include the social environment,
interpersonal relationships, and the development of social
cognition, all of which either make certain conflicts between
groups and group identities highly noticeable or highlight the
universal application of moral principles such as fairness and
equality. Finally, understanding the emergence of speciesism
could inform philosophical debate, e.g., in the form of moral
debunking arguments (Jaquet, 2019).

The Current Research

We aimed to conceptually replicate and extend Wilks and
Caviola et al. (2021). We investigated whether 6-9-year-old
Polish children (Study 1a) have a lower tendency to priori-
tize humans over animals (i.e., prioritizing humans over ani-
mals to a lesser extent) than Polish adults (Study 1b and
Study 1c). Following Wilks and colleagues (2021), we pre-
sented participants with a range of moral dilemmas.

By studying a sample in a different country than the
United States (Wilks & Caviola et al., 2021), we tried to
overcome sampling limitations common in developmental
psychology (Nielsen & Haun, 2016; Nielsen et al., 2017).
While Poland and U.S. America are both considered WEIRD
countries, that is, Western, Educated, Industrialized, Rich,
and Democratic (Henrich et al., 2010), they show some cul-
tural variation. For instance, Poland is a religiously homoge-
neous country (i.e., about 85% are part of the Catholic
church) with predominantly white citizens (Bozewicz, 2020).
Religious engagement is early-emerging; Polish children
usually start taking part in religious courses when they are 3
years old. Past work shows that religion, especially
Catholicism, is related to lower perceptions of the moral sta-
tus of animals as animals were treated impersonally in reli-
gious teachings, where they were often depicted as resources
for human use rather than sentient beings deserving of ethi-
cal consideration. Some Christian religions even assert that
animals were created for people to use them (e.g., Gross,
2017; Scanes & Chengzhong, 2018). For example, the Bible
reads: “And the fear of you and the dread of you shall be on
every beast of the earth, on every bird of the air, on all that
move on the earth, and on all the fish of the sea. They are
given into your hand. Every moving thing that lives shall be
food for you” (Genesis 9: 2-3). Thus, attitudes toward ani-
mals might be more negative in Poland than in the United
States.

There are also a number of cross-cultural reasons why we
might expect higher rates of speciesism in Poland than in the
United States. Although Poland and the United States are not
very psychologically distanced from each other (their dis-
tance score is 0.079; Muthukrishna et al., 2020), Polish and
U.S. American cultures can be differentiated based on their
prioritized values. For instance, Poland is described as empha-
sizing survival, which means that it strongly emphasizes
materialistic values. U.S. American culture emphasizes self-
expression values, often associated with pursuing personal
goals beyond basic survival needs (Inglehart & Baker, 2000).
We may suspect that people from a culture focused on mate-
rial survival must care first about themselves (i.e., humans)
and later animals. Second, as Poland has a higher power dis-
tance than the United States (Hofstede, 2001), we may sus-
pect that an animal’s life may be seen as less relevant than the
life of a human to maintain the hierarchy of beings. Third,
Poland is higher than the United States in the uncertainty
avoidance index (Hofstede, 2001), and we may suspect that
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higher uncertainty (so lower stability and trust) would predict
less concern for animals. Finally, Poland is a tighter culture
than the United States (Uz, 2015). We may expect that in
tighter cultures, children would be more speciesist, as people
there prefer clear rules and there is lower tolerance for any
deviations (and some rules may be about animals, for exam-
ple, “The dog’s place is in the kennel”).

We modified Wilks and colleagues’ (2021) original study
to test whether the findings generalize to scenarios involving
harming rather than helping or vary by animal species. First,
we employed a Switch case trolley dilemma in which partici-
pants had to decide whether to direct an oncoming train onto
a track with humans or a track with animals. This meant that
participants decided whom to harm (by contrast, Wilks and
Caviola et al. asked participants to decide whom to save from
sinking ships). Relying on the trolley dilemma thus allows us
to examine whether the findings from Wilks and Caviola
et al. generalize to another context involving potentially dif-
ferent intuitions. Moreover, it offers a more direct compari-
son to other moral psychology research, which has relied
heavily on trolley dilemmas (e.g., Caviola et al., 2021).

Second, while Wilks and Caviola et al. pitted humans
against dogs or pigs, we pitted humans against dogs or chim-
panzees to test whether their findings would extend to ani-
mals more genetically similar to humans. Although
chimpanzees are considered highly intelligent and are more
closely related to humans, many adults still value them con-
siderably less than humans (Caviola et al., 2019), and it has
already been stated that diverse species should be included in
such research (Caviola et al., 2019). We thus were interested
in whether children would also, like adults, prioritize humans
over chimpanzees. Moreover, we suspected that children
might grant more moral worth to chimpanzees for the reasons
above—chimpanzees may also be seen as rarer than pigs to
many children (i.e., only seen in zoos or on television).

Third, we used a scenario involving distributing benefits
(i.e., a snack) rather than harms to explore whether children
also value benefiting animals over humans more than adults
do.

Finally, we conducted a laboratory study with toy figu-
rines (from LEGO) rather than images presented on iPads
(though adults saw images of the same figurines online).
Thus, we intended to examine whether these results general-
ize to another context, as we followed suggestions about the
importance of context in moral psychology research—sim-
ply put, we should conduct studies using more real-life cases
or materials, and LEGO meets this criterion (Bostyn et al.,
2018; Schein, 2020). Research shows that playing with Lego
toys is still one of the most popular plays among young chil-
dren. LEGO is the first among the top 5 toy brands and the
best seller among children’s toys, which popularity increased
during the COVID-19 pandemic (“Is LEGO the Most
Popular Toy?,” 2021).

All studies were approved by the Ethics Committee of the
University of Silesia in Katowice. The preregistration is

available at https://osf.io/3tr4x. Data, analysis codes, and
study materials are available at https://osf.io/ecxyn/?view
only=None. We report all measures, manipulations, and
exclusions.

Preregistered Hypotheses

In line with Wilks and colleagues (2021), we hypothesized
that children would prioritize humans over animals (dogs
and chimpanzees) (Hypothesis 1); that children would priori-
tize humans over chimpanzees less than they prioritize
humans over dogs (Hypothesis 2); and that children would
prioritize humans over animals to a lesser extent than adults
(Hypothesis 3). Finally, we did not expect age-related
changes in the tendency to prioritize humans over animals
among children, according to results from Wilks and col-
leagues’ research (2021) (Hypothesis 4).

Power Analysis

Following Wilks and Caviola et al. (2021), we conducted two
power analyses using G*Power to determine our sample size.
For hypothesis 1, we conducted power analysis for a one-sam-
ple #-test to detect a small to medium effect (d = 0.3), which
indicated that we would need 71 children to test this hypothe-
sis with 80% power. Hypotheses 2 and 4 were tested as part of
multiple linear regression with six predictors. To obtain 80%
power to detect a small to medium effect (2 = .075) with an
alpha of .05 in a multiple linear regression with six predictors
(animal species, animal exposure, age, sex, sentience, intelli-
gence, Table 1), G*Power specified a sample size of 189. For
hypothesis 3, we conducted a power analysis for a small to
medium main effect (/' = .175, partial n?> = .03) with an alpha
of .05, numerator df of 1 and 2 groups (children and adults);
G*Power specified a total sample size of 259. To account for
possible attrition from failing control checks and ensure that
we were sufficiently powered, we aimed to collect 200 partici-
pants for each group (200 children and 200 adults).

Study la: Polish Children
Method

Participants. Participants were native Polish speakers from
the urban part of the Silesian region in Poland who had no
daily access to farms with animals or other places created for
producing food or other animal benefits. Following our pre-
registered stopping rule, we ended the data collection on the
day we reached our target sample of 200 participants but
included the data from all participants who had an appoint-
ment on the same day. This procedure led to a total sample of
212 participants.

Following our preregistered exclusion criteria, data from
42 participants were excluded from analyses because they
failed to pass one or more of our attention checks or gave
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Table |. Standardized Regression Coefficients With 95% CI
From a Multiple Regression Predicting Speciesism in Polish
Participants From Different Explanatory Variables (Studies la
and Ib).

Predictor Children Adults

Species 0.36 [0.17, 0.54]

Age 0.03 [-0.09, 0.15]
Gender —0.08 [-0.20, 0.04]
Perceived Intelligence 0.02 [-0.09, 0.13]
Perceived Sentience —0.01 [-0.12,0.11]
Exposure to Animal —0.04 [-0.14, 0.06]

0.17 [0.05, 0.29]
0.15 [0.02, 0.27]
0.01 [-0.12, 0.13]
0.17 [0.05, 0.28]
0.07 [-0.04, 0.18]
0.07 [0.00, 0.14]

Note. Separate models were run for adults and children. For gender,
men were coded as zero, and women were coded as one. For species,
dogs were coded as one, and chimpanzees were coded as zero. Cl =
confidence interval.

incomplete responses. Children with Autism Spectrum
Condition or other related conditions were allowed to par-
ticipate in the study, but their data were not saved.

The final sample included 170 participants (82 girls, 88
boys), whose ages ranged from 6 to 9 years (M = 7.57, SD =
1.13). One hundred four children indicated that they have a
dog at home or interact with a friend’s or family member’s
dog regularly, and 73 indicated that they had seen a chimpan-
zee in real life before. We did not directly ask children about
their faith, but all children took part in the school Catholic
religion course in their schools, which was confirmed by their
teachers. The course includes classes on the Catholic religion,
its history, rules, praying, singing religious songs, and so on.
Children often enroll in the course if they come from a reli-
gious family, as it is not an obligatory school course.

Procedure. Participants were recruited from schools and kin-
dergartens. Written parental consent and verbal child assent
were obtained for each participant. Children participated
individually in a private room at their schools and class-
rooms. Two trained research assistants conducted all
testing.

Harming Dilemma. Participants were presented with a
toy version of the switch case trolley dilemma (Foot, 1967).
Children stood at a table and were presented with plastic
LEGO figures (Figure 1). These figures represented trolley
dilemmas—two train tracks with varying numbers of peo-
ple and dogs or chimpanzees at the end of each (a full setup
visual is available on the OSF). The experimenter explained
how the dilemma worked, stating,

There is a runaway trolley barreling down the railway tracks.
Ahead, there is one person on the left track, and on the right
track, there is one dog. Show us where the train should go. You
can also tell us that you can’t decide.

Figure |. Photo of Lego Figurines (I Dog vs. 50 Humans).

Children were asked to decide whether the train should go
left or right or whether they could not decide.? Half of the
female and half of the male figurines were used to represent
humans. When one human was used in a dilemma, gender
matching was applied (i.e., girls saw a female figurine and
boys saw a male figurine).

When the child made the decision, the researcher repeated
the child’s choice by either saying: “You chose X side. That
means you will save Y, but you won’t save Z,” or “You chose
that you can’t decide. That means it’s too hard to choose one
or the other.”

In sum, children saw fourteen dilemmas in randomized
order: 1 human versus 1 animal, 1 human versus 2 animals, 1
human versus 10 animals, 1 human versus 50 animals, 2
humans versus 1 animal, 10 humans versus 1 animal, 50
humans versus 1 animal for each human versus dog and
human versus chimpanzee. All dilemmas were presented in
randomized order, and the figures were randomized (left-
right) for each dilemma.’

Benefiting Dilemma. We also included a measure focused
on distributing benefits. Participants were asked whether
to give a snack to a human, a dog, or a chimpanzee. They
were told that all humans and animals love the snack but
that the participant could choose only one species to give
the snack to. Participants could choose between four cate-
gorical options: human, dog, chimpanzee, or “can’t decide.”
All options were represented by LEGO toys, with humans
matched to the participant’s gender. This question, which
was not included in the study by Wilks and Caviola et al.
(2021), enabled us to investigate the tendency to prioritize
humans over animals in the context of distributing benefits
rather than preventing harm.

Additional Questions. In addition to the above tasks, chil-
dren responded to several other questions.
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Using the trolley procedure, we asked children to choose
between saving one dog and one chimpanzee to directly
measure their relative preferences for these two animals. We
also included two control questions: one human versus 10
humans and one human versus 10 plates. We excluded par-
ticipants who chose one human in the first question and 10
plates in the second question. If participants chose plates, it
would indicate they were just choosing based on the larger
number and maybe did not understand the instruction cor-
rectly (for the number of exclusions, see the “Participants”
section).

In line with Wilks and Caviola et al. (2021), we asked
participants three separate questions about how (a) smart, (b)
capable of feeling pain, and (c) capable of feeling emotions
humans, dogs, and chimpanzees are on a four-point scale
from not at all to a lot. The first question assessed partici-
pants’ “perceived intelligence,” and the average of the two
latter assessed “perceived sentience” (as in Wilks and
Caviola et al., 2021). Finally, we measured whether children
had contact with animals by asking two questions: “Do you
have a dog at home (Or interact with a family/friend’s dog
regularly?)” (yes/no), and “Have you ever seen a chimpan-
zee in your life?” (yes/no).

At the end of the study, children were thanked and offered
a prize.

Coding. Following Wilks and colleagues’ (2021) scoring
system,* we calculated two scores per participant: the human-
over-dog bias score and the human-over-chimpanzee bias
score. Each participant has a certain point for each compari-
son question, depending on their choice. Points were summed
for each animal species and participant. The point scoring
system was the following: (X stands for dog or chimpanzee):
1 human versus 50 X (human: 6.64, can’t decide: 3.32, ani-
mal: 0), 1 human versus 10 X (human: 4.32, can’t decide:
2.16, animal: 0), 1 human versus 2 X (human: 2, can’t decide:
1, animal: 0), 1 human versus 1 X (human: 1, can’t decide: 0,
animal: —1), 1 X versus 2 humans (human: 0, can’t decide:
—1, animal: —2), 1 X versus 10 humans (human: 0, can’t
decide: —2.16, animal: —4.32), 1 X versus 50 humans (human:
0, can’t decide: —3.32, animal: —6.64).

The maximum score was 13.96, and the minimum score
was —13.96. Higher scores suggest that participants more
strongly favored humans over animals. A score of 0 suggests
equal value attribution. A negative score suggests a prefer-
ence for animals over humans.

We also calculated a “sentience score,” which com-
bined the physical and emotional pain questions for each
target (person, dog, chimpanzee) by averaging these two
items. From here, we calculated a difference score for
both intelligence and sentience by subtracting the dog and
chimpanzee intelligence scores from the human intelli-
gence score per participant. We did the same for the sen-
tience score.

>

Methodological Note

Since only one child chose the “can’t decide” option, we
decided to slightly adjust our preregistered analysis plan.
First, we removed this one participant from the analysis.
Second, we conducted a study with adults in which partici-
pants did not have a “can’t decide” option available (see
Study 1b) and published this as well as the original method-
ology with adults (Study Ic; presented in Supplementary
Material). Note that we also conducted the study and analy-
ses exactly as we preregistered them and found the same pat-
tern of results.

Study |b: Polish Adults

Participants. Consistent with the power analyses from Study
la, we aimed to collect 200 participants for this study via the
Prolific platform among Polish participants located in
Poland to ensure that we were sufficiently powered. Data
from 14 participants were excluded from analyses because
they failed to pass one or two of our attention checks (1
person vs. 10 plates, 1 person vs. 10 people), did not com-
plete the survey, or gave unrealistically high estimates for
their age (e.g., 100 and 190 years). The final sample included
178 participants (79 women, 99 men), whose ages ranged
from 18 to 50 years (M = 25.92, SD = 7.29). One hundred
forty participants indicated that they have a dog at home or
regularly interact with a friend’s or family member’s dog.
One hundred forty-six participants indicated they had seen a
chimpanzee in real life.

Measures and Procedure. The measures were identical to
Study la. The procedure was the same, except that the study
was conducted as an online survey using written rather than
verbal instructions and displaying photos of the figurines
used in the children’s study.’

Comparison of Polish Children and
Polish Adults

Figure 2 visualizes the answer pattern for the individual moral
dilemmas. For example, In Study 1b, 83% of adults priori-
tized one human over one dog, and 89% of adults prioritized
one human over one chimpanzee. By contrast, in Study la,
58% of children prioritized one human over one dog, and
72% of children prioritized one human over one chimpanzee.
Adults” mean human-over-dog bias score was 7.34 (SD =
7.81), and their mean human-over-chimpanzee bias score was
8.01 (SD = 6.93), which were significantly larger than zero
for both species, dog: #177) = 12.53, p < .001, d = 0.94;
chimpanzee: #(177) = 15.42, p < .001, d = 1.16. Children’s
mean human-over-dog bias score was 2.18 (SD = 6.42), and
their mean human-over-chimpanzee bias score was 4.38 (SD
= 6.42), which were significantly larger than zero for both
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Children's decisions in human vs. dogs dilemmas
Save Animals [l CantDecide [l Save Human
100%

75%
50%
25%
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50Dogs 10Dogs 2 Dogs 1Dog w1Dog w1Dog vs1Dog

Adults' decisions in humans vs. dogs dilemmas
Saw Animals [l CantDecide [l Save Human
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Children's decisions in humans vs. chimpanzees dilemmas
Save Animals [l Can‘tDecide [l Save Human
100%

0%

1Humanvs 1Humanvs 1Humanvs2 1Humanvsi 2 10 50
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Adults’ decisions in humans vs. chimpanzees dilemmas
Save Animals [l CantDecide [l Save Human
100%

25%

0%
1Humanvs 1Humanvs 1Humanvs2 1Humanvsi 2Humansvs 10 Humansvs 50 Humansvs
50 Chim. 10 Chim. Chim. Chim. 1 Chim. 41 Chim. 1 Chim.

Figure 2. Answer Pattern for Individual Moral Dilemmas (Children and Adults).

species, dog: #(169) = 4.42, p < .001, d = 0.33; chimpanzee:
#(169) = 8.90, p < .001, d = 0.68. We further find that physi-
cal and emotional pain ratings are correlated, except chil-
dren’s rating for dog emotional and physical pain ratings, For
adults: humans, 7(176) = .76, p < .001; chimpanzees, r(176)
= .38, p < .001; dogs, r(176) =49, p < .001; for children:
humans, #(168) = 0.23, p = .003; chimpanzees, 7(168) =
0.31, p <.001; dogs, (168) = 0.103, p = .181.

Figure 3 visualizes the results of a 2*2 analysis of vari-
ance (ANOVA) with factors species (dogs vs. chimpanzees)
and group (adults vs. children) using the human-over-ani-
mals score as a dependent variable. The analysis showed the
significant main effect of species and age. As predicted, chil-
dren prioritized humans over animals less than adults did,
F(1, 346) = 45.99, p < .001, partial n> = .12. In addition,
participants had a stronger tendency to prioritize humans
over chimpanzees than over dogs, F(1, 346) = 15.38, p <
.001, partial n> = .04. Moreover, we found a significant
interaction between species and group, F(1, 346) = 4.44, p
= .036, partial n> = .01, such that the difference in how
much adults (vs. children) prioritize humans over animals is
larger for dogs than chimpanzees.

We conducted two mixed linear regressions to further
investigate the determinants of speciesism in both adults and
children with bias score (humans over dogs and humans over
chimpanzees) as a dependent variable and species, age, gen-
der, perceived intelligence (as the difference in perceived

sentience between humans and dogs or chimpanzees), per-
ceived sentience (again as the difference between humans
and animals), and animal exposure as predictors. Table 1
shows the standardized coefficients with Cls for the different
predictors. Table 2 shows the means and standard deviations
for perceived intelligence and sentience.

As shown in Table 1, species membership was the stron-
gest predictor of speciesism among children (children were
more speciesist toward chimpanzees than dogs). For adults,
species (more speciesism toward chimpanzees), perceived
intelligence, and age were the strongest predictors. As we
can see in Table 2, both adults and children assessed that
humans are the most intelligent. However, while adults
assessed that chimpanzees are more intelligent than dogs,
children did the opposite, seeing dogs as more intelligent
than chimpanzees. Regarding perceived sentience, both
adults and children perceived humans to have the highest
levels of sentience, followed by dogs and chimpanzees.
However, for adults, these ratings were only marginally
different.

Replication Bayes Factor

We conducted a replication Bayes factor analysis (Biirkner,
2017; Kass & Raftery, 1995; Ly et al., 2019; Verhagen &
Wagenmakers, 2014) to assess whether the effect of age cat-
egory (adults vs. children) on speciesism is more in line with
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Figure 3. Violin Plot of Bias Scores (Polish Children and Polish Adults).

Note. Black lines indicate means, and white areas indicate confidence intervals.

Table 2. Means and SDs for Perceived Intelligence and Sentience for Polish Adults and Pol.

Children Adults
M (SD) M (SD) Cohen’s d (adults vs. children)
Predictor Chimpanzees Dogs Humans Chimpanzees Dogs Humans  Chimpanzees Dogs  Humans
Perceived 2.77 3.09 352 3.27 2.94 3.82 0.70 -0.21 0.56
Intelligence (0.8l) (0.67) (0.59) 0.61) (0.74) (0.48)
Perceived 2.87 3.16 3.52 3.75 3.73 3.97 1.63 I.15 1.13
Sentience (0.62) (0.52) 0.5) (0.44) (0.47) (0.24)

Wilks and Caviola et al. (2021) or the null hypothesis of no
effect. Figure 4 visualizes the result. We can see that the pos-
terior is much closer to the previous study than the null of no
effect. This is also supported by the Bayes factor, which indi-
cates overwhelming evidence for a successful replication
(BF,, = 1.39x 10'®).

Providing Benefits to Different Species

We also studied the benefit provision dilemma. Table 3 sum-
marizes the snack allocation responses of adults and chil-
dren. Adults differ from children in how they allocate the
snack, ¥%(2) = 69.62, p < .001, Cramer’s V = 0.44, and are
most likely to give the snack to a dog, then to a person and
then to a chimpanzee. The same pattern also holds for chil-
dren, where the proclivity to provide the snack to the dog is
even stronger, y%(2) = 106.32, p < .001, Cramer’s V' = 0.56.

A chi-square test also indicates that the snack allocation
differs between the two age groups, y*(2) = 8.97, p = .011,
Cramer’s V' = 0.16. When directly comparing snack alloca-
tion to humans vs. animals—not taking into account

differences between animals—we find evidence that children
are more likely to assign the snack to animals, x*(1) = 8.01,
p = .005, Cramer’s V' = 0.16.

Discussion

Most people value human lives much more than animal lives
(Awad et al., 2018; Caviola et al., 2019, 2021). However,
recent research has raised the question of whether children
have different intuitions about the relative value of animals
and humans. Wilks and colleagues (2021) examined how
children and adults in the United States differ in their ten-
dency to prioritize humans over animals in tragic trade-off
dilemmas, finding that children were much less likely to pri-
oritize humans over dogs and pigs. In the current set of stud-
ies, we aimed to conceptually replicate and extend their work
by examining these intuitions in a Polish sample. We also
used different methodologies; testing whether children also
prefer benefiting animals (over humans), testing the effect
with a different type of animal species (chimpanzees instead
of pigs), employing toy figurines rather than images, and



Paruzel-Czachura et al.

1451

T T T 1
0 5 10 15

Increase in Speciesism of Adults

Figure 4. Prior and Posterior Distributions for the Replication
Bayes Factor Analysis (Studies la and |Ib).

Note: Black indicates the posterior distribution for higher speciesism in
adults after updating on the study of Wilks and Caviola et al. (2021); Gray
indicates the posterior distribution after updating on our study using
Wilks and Caviola et al. (2021) as the prior. The height of the distribution
indicates the density.

Table 3. Allocation of the Snack by Polish Children and Polish
Adults (Studies la and Ib).

Type of Participants  Person (%) Dog (%) Chimpanzee (%)
Adults 52 (29) 108 (61) 18 (10)
Children 27 (16) 120 (71) 23 (13)

using traditional trolley dilemma (e.g., choosing whom to
sacrifice rather than whom to save).

We replicated the main effect, showing that children
(Study 1la) prioritize humans over animals less than adults
(Study 1b). This was the case in both harming scenarios
(trolley dilemma) and benefiting scenarios (choosing whom
to give a snack to) and when participants did (Study 1b) or
did not have the option to choose “can’t decide” (Study Ic;
presented in Supplementary Materials). Thus, the key find-
ings from Wilks and colleagues (2021) hold in several con-
texts and across different cultural samples.

In contrast to our predictions, both children and adults pri-
oritized humans over chimpanzees more than humans over
dogs. While this mirrors past findings with adults (Caviola
et al., 2021), it is still surprising, given that chimpanzees
have more advanced cognitive capacities than dogs and are
one of our closest living relatives. Future studies could tease
out possible explanations for this preference, such as our
social relationships with dogs, familiarity, or beauty (see
Henseler Kozachenko & Piazza, 2021). This finding sug-
gests that factors beyond perceived mental capacities play an
important role in shaping how we think about the moral
worth of different entities. One possible explanation may be
the human-dog co-evolution (Hare & Tomasello, 2005).
Since humans and dogs have long relied on one another for
survival, humans might value dogs more than other species,
and our results support this argument. Moreover, dogs have

evolved specialized skills for reading human social and com-
municative behavior (Cooper et al., 2003; Miklosi & Topal,
2004), and these skills seem more human-like than those of
other animals more closely related to humans phylogeneti-
cally, such as chimpanzees (Hare & Tomasello, 2005). Our
results suggest that we judge different animals differently;
thus, we cannot generalize our results to all animals. Notably,
this persisted in both children’s and adults’ judgments. Future
studies should consider testing a broader range of animals to
understand better the role of species category in our ascrip-
tions of moral worth.

Children and adults had human-over-animal-bias scores
significantly above zero for both dogs and chimpanzees.
This contrasts with Wilks and colleagues (2021), where chil-
dren showed almost no bias for humans over dogs. This sug-
gests that children in Poland may have a stronger tendency to
prioritize humans over animals than children in the United
States. However, a direct comparison to Wilks and col-
leagues is difficult as there were methodological differences.
However, ultimately, children in both countries had a much
weaker tendency to prioritize humans over animals than
adults did. Thus, the overall pattern appears roughly the
same in US and Polish populations.

Both adults and children preferred to give animals snacks
over people. However, this tendency was stronger in children
than in adults. This is noteworthy when considering that chil-
dren slightly prioritized humans over animals in the main
task. It is possible that children considered the animals to be
more in need (i.e., unable to get their own food) and were
thus more likely to choose to give them the snack. This aligns
with past research suggesting that children see animals as
vulnerable (Hussar & Harris, 2010). This result is the first
evidence that children also value animals more than adults in
benefiting scenarios. Future research could study whether
children also display less speciesism in other benefiting
dilemmas, such as in providing helping behaviors or allocat-
ing different resources. We interpret all such “benefitting”
behaviors toward animals, like feeding, as moral behaviors.
However, it should be pointed out that this does not have to
be the case for everyone. Behaviors like feeding can be an
example of prosociality or caring about others, but they also
may be a type of playing with animals. Future studies should
pay more attention to participant’s interpretations or inten-
tions about their decisions. Another alternative that may be
fruitful to investigate is donation behavior (e.g., donations to
human versus animal causes).

We also tested possible predictors of speciesism among
children and adults. The most relevant factor was just a spe-
cies, and factors like the participant’s gender, perceived ani-
mal’s sentience, and exposure to animals did not matter.
However, the participant’s age did matter in the case of adults
(not in the case of children). Older adults were more specie-
sist. Moreover, perceived animal intelligence did matter for
adults, not for children, suggesting that the higher perceived
intelligence, the higher the tendency to be speciesist. The
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analogous findings can be observed in Wilks and Caviola
et al. (2021) and Henseler Kozachenko and Piazza (2021).
This would suggest that different factors play a role for chil-
dren and adults, and we need future investigations to under-
stand why we observed this result and what else may be
relevant for being more speciesist.

Our study contributes several new data points to our under-
standing of speciesism and sheds light on questions like: What
is the nature of speciesism? Is it something people are born
with or acquire later? Is speciesism a strong and universal atti-
tude for all people? We add to a growing body of evidence
(e.g., Wilks and Caviola et al., 2021) that children value ani-
mals differently than adults. We show this using different ani-
mals and scenarios. Our results provide a new piece of evidence
that speciesism is acquired (not innate) and culturally univer-
sal. However, much more research across diverse samples is
needed to fully understand how people perceive ascribing
moral worth to humans and animals. This is relevant not only
to the debate about speciesism (Horta, 2010) but also to chil-
dren’s moral development (McGuire et al., 2023), including
their moral circles (Laham, 2009; Singer, 2011). In addition,
this knowledge may contribute to the long-standing debate in
philosophy about how people shape their thinking about their
place in the world in contrast to animals (Jaquet, 2019). That is
why conducting more replications of our findings is crucial,
especially in more diverse cultures, including the less industri-
alized ones, where children are raised closer to using animals to
produce meat or other benefits like clothes. Polish adults, like
U.S. Americans, may start rationalizing the meat-production
process once they become more aware of how meat is pro-
duced, resulting in the moral devaluation of non-human ani-
mals (Wilks and Caviola et al., 2021). It is still possible that
children who are more involved in using animals in the meat-
production process (e.g., through involvement in ranching or
hunting) early in life could begin to show adult-like patterns.

In sum, our study sheds some light on the questions about
the nature of speciesism. We provide support for the notion
that we are not born speciesist but instead acquire it later in
life and also that speciesism may be universal. Of course,
much more research is needed to answer these questions. A
number of questions remain: Will these findings generalize
to other cultures? At what age do children become more
speciesist? What factors play a role here? Would our results
replicate for all types of animals? And many more.

There are several limitations of the current research. First,
we used a different procedure for Polish children compared
to the past study of Wilks and colleagues (2021), limiting our
direct cross-cultural comparison. However, this comparison
was not the primary aim of our study, and our procedure and
data analyses were very similar. Future studies could directly
compare children’s responses from different cultures to test
the tentative finding that culture and age interact.

We were also limited in the scope of our experiments. We
only tested participants in one culture, included two animals
in our stimuli (dogs and chimpanzees), and included two

tasks (trolley scenario and snack provision task). Although
this is a substantial expansion of previous research, the gen-
eralizability of the findings is still limited. For example, par-
ticipants may respond differently to dangerous or scary
animals (Neldner & Wilks, 2022; Piazza et al., 2014; Prokop
et al.,, 2021), or depending on culture (Hofstede, 2001;
Muthukrishna et al., 2020; Uz, 2015).

It is particularly important to acknowledge the limitations
of the cultural scope. Research has already identified that
people from different cultures make different moral deci-
sions (Misiak et al., 2018; Sorokowski et al., 2020; Turpin
et al., 2021), and there is increasing awareness of the limita-
tions of WEIRD samples in psychology (Henrich et al.,
2010; Nielsen et al., 2017), also for the impact of culture on
caring about animals (Matecki et al., 2020). Thus, we can
expect that moral judgments about animals may also vary as
a function of culture, especially between WEIRD and non-
WEIRD countries. Given that we are investigating the poten-
tial role of social learning in shaping children’s moral views
about animals, it is critical to conduct this type of work with
an even broader range of participants going forward.

Finally, we want to highlight the specific nature of bene-
fiting dilemmas. In real life, it is much more common to feed
an animal than another person (especially dogs). We do not
know whether experience in feeding animals could have
impacted the results obtained here. Given this, future research
should examine benefiting scenarios using more ecologically
valid scenarios. Nonetheless, our research shows that differ-
ent acts (e.g., preventing harm and offering a benefit) can
yield different results. This demonstrates the need to use
various tasks and scenarios when examining moral concerns
for different beings.

Conclusion

We examined how children and adults differ in their tendency
to prioritize humans over animals. We found that Polish chil-
dren prioritized humans over animals less than Polish adults.
This replicates past work, which found the same pattern of
results in children from the United States and the United
Kingdom (McGuire et al., 2023; Wilks & Caviola et al.,
2021). We also observed this effect in both harming and ben-
efiting scenarios. In addition, we observed this effect not only
for dogs but also for chimpanzees. These findings offer new
insight into the differences in how children and adults from
different countries value animals and contribute to a small but
growing body of literature demonstrating young children’s
greater propensity to grant moral status to distant others.
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Notes

1. As humans are also animals, we should use the term “non-
human animals” when describing animals. However, to avoid a
long phrasing later in the manuscript, we use the term “animals”
instead of “non-human animals.”

2. In the preregistered version, we planned to ask children to
move the train (“Please move the train”). However, because the
study was conducted during the COVID pandemic in 2021, we
instead, for safety reasons, asked children to show by finger in
which direction the train should go.

3. We preregistered that the highest number of individuals in the
dilemmas was 100, following the procedure of Wilks and col-
leagues (2021). However, we then decided for practical reasons
to keep the maximum number of individuals 50 instead of 100.
This is because 100 Lego toys were too many for our setup.

4. The point-scoring system was based on the function log2(2x),
where x stands for the larger number of beings of the respective
dilemma. This would ensure that the scores were weighted by the
numbers of beings at stake in the dilemma but not so much that
the dilemmas involving a higher number of beings completely
dominated the score. For example, it meant that prioritizing one
person over 100 dogs contributed more to the humans-overdogs
score than prioritizing one human over 10 dogs, but not 10 times
more. The maximum score (absolute prioritization of humans)
was 14.96, and the minimum score was —14.96. A score of zero
meant that the participants attributed the same moral status to
both types of beings. See the Supplementary Materials of Wilks
et al. (2021) for more details about this scoring system.

5. As noted earlier, we ran two versions of this study with adults:
one version without a “can’t decide” option (Study 1b; reported
here) and one version with a “can’t decide” option (Study lc;
reported in the Supplementary Materials). We did so because

adults were much more likely than children to choose “can’t
decide.” This may be an artifact of the study design—children
did not have a physical representation of the “can’t decide”
dilemma, as they only saw the two tracks on the table while
the adults saw all three options in writing. Nonetheless, chil-
dren were given verbal instructions each time, thus the option
was made available to them. The analyses of both versions of
the study yielded the same pattern of results (see Supplementary
Materials).
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