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ABSTRACT

Dehumanization is hypothesized to involve denying others a fully human mind. We tested its proposed link with theory-of-mind
development in 3- to 6-year-olds (total N = 247) using a minimal group paradigm framed as a competition. Across two experiments,
only children who understood false beliefs rated the outgroup as less human than the ingroup, although they liked the outgroup less
regardless of their theory-of-mind performance. As theory-of-mind development advanced, outgroup dehumanization increased,
with intent to harm the outgroup only being associated with dehumanization among children who also understood second-order
beliefs (n = 51). However, the strength of this relationship remains uncertain since the effect became marginally significance
after controlling for intergroup liking. These results provide initial support for theory-of-mind abilities being related to the
development of dehumanization. They also point to the potential for intervention during early childhood before an association

between dehumanization and aggression forms.

Introduction

Recognizing members of one’s own species is a fundamental
social skill. At birth, human infants recognize human faces and
distinguish them from nonhumans (Heron-Delaney et al. 2011).
Infants are attracted to human eyes and seek out eye contact
as they quickly begin contingent social smiling and vocalizing
(Farroni et al. 2002; Goldstein et al. 2009; Grossmann 2017). But
by an infant’s first birthday, they have begun a revolution in
their understanding of others (Tomasello 2019). Infants not only
recognize the physical features of humans, but also their internal
mental states. By 9-12 months of age, they begin recognizing
in other humans what they can perceive, intend and know
(Woodward et al. 2001). They also readily overascribe mental
states to a wide range of nonliving things in response to minimal
cues of animacy, but soon more selectively specify their attri-
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butions to humans (Goldman and Poulin-Dubois 2024; Meltzoff
1995). This development culminates in early childhood with “full
blown” representational theory-of-mind, the understanding that
others hold knowledge and beliefs that can differ from one’s
own or reality (Gopnik and Astington 1988; Wellman et al.
2001). But it remains a question if the development of mind
understanding influences children’s recognition of humanness in
different individuals or groups.

Theory of mind in humans, defined as the understanding and
attribution of mental states to oneself and others, reaches levels
of complexity not observed in other species (Tomasello and
Rakoczy 2003). While some nonhumans, like other great apes, are
capable of first-order attributions (e.g. reasoning about another
individual’s belief; Hare et al. 2000; Hare et al. 2001; Krupenye
et al. 2016; MacLean and Hare 2012), only humans have the
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Summary

* The emergence of dehumanization is associated with
the development of theory-of-mind. Only children with
belief attribution capacities consider the outgroup as less
human.

* Children with more advanced belief attribution demon-
strate stronger dehumanization, reflected in lower human-
ness ratings for the outgroup.

* In preschool-aged children (3- to 6-year-olds), dehuman-
ization of the outgroup is not associated with verbal ability
or age.

* In preschool-aged children, dehumanization and inter-
group preference appear distinguishable by the relation-
ship of dehumanization to the development of belief
attribution abilities.

ability to make more complicated recursive inferences (Dodell-
Feder et al. 2013; Hare 2011). This ability extends beyond the
individual to groups. Only humans think about the thoughts of
groups and how different groups view each other (e.g., Kteily
et al. 2016). Our theory-of-mind which makes us uniquely human
also allows us to see human minds in others (Hare 2011, 2017).
We humanize each other, nonhuman animals, natural forces
and even inanimate objects when we see them as mental agents
(Epley et al. 2007; Zhou et al. 2024). This flexible capacity to
attribute minds is proposed to facilitate dehumanization as well,
by enabling humans to selectively attribute or withhold forms of
social cognition to the minds of others (Gray et al. 2007; Harris
2017; Zhou 2022).

Dehumanization is the psychological process of denying human-
ness or a degree of humanness to certain individuals or groups
(Kteily and Landry 2022). In adults, dehumanization has been
conceived to expresses itself in a variety of forms, and often
has been theorized to involve perceiving the mental life of the
dehumanized as reduced or less complex (Haslam et al. 2006;
Waytz and Schroeder 2014; Kteily and Landry 2022). When other
humans are not fully attributed a human mind, or at least denied
aspects of it, they are frequently likened to objects or nonhumans
that do not possess human-unique psychology (Gray et al. 2012;
Harris and Fiske 2011; Loughnan et al. 2009; Morera et al.
2018). This mind denial occurs readily in intergroup contexts.
For instance, when adults are shown a face continuum ranging
from human to inanimate doll, they are more likely to perceive
the human faces as having a mind, and this mind perception
occurs more readily when the human faces are perceived as
ingroup rather than outgroup (Hackel et al. 2014). As a core
aspect of dehumanization, mind denial plays a central role in
moral disengagement which may drive the link between dehu-
manization and harm (Gray et al. 2012; Hare 2017; Harris 2017).
Seeing humanity endorses the recognition of suffering and moral
considerations, while dehumanization can justify indifference,
aggression or cruelty (Cehaji¢ et al. 2009; Haslam et al. 2012).

Although the developmental trajectory of dehumanization
remains underexplored, existing evidence suggests a potential
link with the development of mind attribution. Theory-of-mind

develops markedly by the end of preschool years (Wellman
et al. 2001). Notably, around this same age, children begin to
exhibit adult-like patterns of intergroup bias in mind perception,
attributing richer mental states to ingroup than to outgroup
members (McLoughlin and Over 2017). As theory-of-mind comes
online, children are also more likely to favor their ingroup in
altruistic sharing and are more inclined to punish the outgroup
(Yu et al. 2024). Children as young as five years old, when given
a graphic scale, are also more likely to rank ingroup members
as more human than the outgroup members (Mcloughlin et al.
2018; Zhou and Hare 2022). The same children are also more
likely to indicate an intent to harm outgroup members when
they dehumanize them (Zhou and Hare 2022). The observed link
between outgroup dehumanization and harmful intent appears
robust across school-age children and adults, and it persists even
when controlling for affective prejudice (Bruneau et al. 2020;
Zhou and Hare 2022). Indeed, while ingroup favoritism motivates
selectively benefiting the ingroup, it does not always predict a
willingness to harm outgroups (Brewer 2001, 2007; Cameron
et al. 2003).

Despite the potential developmental link between theory-of-mind
abilities and out group dehumanization, there has never been
a direct test designed to examine if their emergence is related.
Individual variability in the development of humans’ unique
mentalizing abilities provide the potential for a powerful test.
Differences across individuals have been linked to a variety of
problems solving and prosocial preferences that allow for unique
forms of cooperation and cultural learning (Imuta et al. 2016).
Studies of emergence and maturational patterns have led to
the overall picture that mind understanding is fundamental to
human norms, sharing, helping and collaboration (Tomasello
2018). What is needed now is a test of whether individual
differences in theory-of-mind are also linked to dehumanization
in young children.

Here, we test the predicted association by examining whether
children’s capacity for mind attribution is related to a tendency
to dehumanize a novel outgroup. We used a minimal group
manipulation framed as intergroup competition, since compet-
itive interactions reliably induces dehumanizing tendencies in
adults and 5- to 12-year-old children (Fiske 2013; Zhou and Hare
2022). In Experiment 1, we test young children from 3- to 6-
year-olds since theory-of-mind abilities, and belief attribution in
particular, are highly variable at these ages (Liu et al. 2008). We
measured dehumanization using graphic scales that children as
young as five years of age intuitively understand after a brief
introduction (Zhou and Hare 2022). While these perceptual scales
do not test between the attribution of different complex social-
emotional states (e.g., uniquely human characteristics such as
pride, shame, etc., Haslam 2006), they likely measure a more basic
or incipient understanding of humanness that likely emerges
earlier in development and does not require an understanding
of subtle differences in complex emotional states or advanced
vocabulary (Hui and Kung 2025; Zhou and Hare 2022). How-
ever, we did include a measure of verbal ability to provide an
additional control for task comprehension since we are testing
a relatively wide range of ages (Osterhaus and Bosacki 2022). In
Experiment 2, we replicated Experiment 1 with naive sample of
3- to 4-year-olds. We focused on a narrower age range to better
capture dehumanizing tendencies in children who do and do
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Not human A little bit human A medium amount human Completely human
FIGURE 1 | Children were given a 4-point composite scale to rate the humanness of their ingroup and the hypothetical peer outgroup by answering

the question: “To what degree do you think kids in the Green/Yellow group fit the definition of being human? Not at all, a little bit, a medium amount,

or a lot?”.

not show skill attributing beliefs to others. In both experiments,
we additionally tested intergroup liking and intentions to harm
the outgroup. In Experiment 2, we further included a measure
designed to control the perception of ingroup dominance which
is associated with dehumanization in adults (Kteily et al. 2015).

If there is a developmental link between mentalizing and dehu-
manization, then children who succeed on mind attribution tasks
will be more likely to rate an outgroup as less human than
the ingroup, and children with more advanced mind attribution
skills will also show even stronger dehumanizing tendencies.
Given the central role of mentalizing in moral engagement,
the same children will also be more likely to exhibit harmful
intents. Alternatively, mentalizing abilities are either unpaired
with or more generally related to other forms of outgroup
derogation (Enock et al. 2021). This predicts mentalizing abilities
will either be unrelated to outgroup measures or will be similarly
associated to our secondary measure of intergroup liking as well
as dehumanization. And the role of dehumanization in predicting
harm may not be distinct from that of intergroup liking.

1 | Experiment1

We first conducted an initial cross-sectional test of the proposed
link between mind attribution capacities and dehumanization in
preschoolers from a local kindergarten. Using a minimal group
paradigm, we compared participants’ ratings of humanness of
their ingroup and the outgroup. Since preschoolers are mostly
non-literate, we deployed graphic scales (Figure 1) which have
raised the possibility that children are already capable of a form

of blatant denial of humanness (Mcloughlin et al. 2018; Zhou
and Hare 2022). Graphic scales provide a promising tool since
93.17% of child participants in Zhou and Hare (2022), without
training, were able to spontaneously match items on these scales
with corresponding levels of humanness and showed rates of
dehumanization resembling adults tested with the same scales
(Zhou and Hare 2022).

To explore if theory-of-mind development plays a role in facili-
tating dehumanization, we also assessed participants’ intent to
cause outgroup suffering. Participants were given a chance to
decide how spicy the outgroup’s food would be. In addition, while
a range of evidence suggests blatant dehumanization is distinct
from outgroup dislike (Bruneau et al. 2020; Mcloughlin et al.
2018; Waytz and Epley 2012), dehumanization is not affect-neutral
and likely interacts heavily with dislike (Fincher et al. 2018).
To help determine if any association between theory-of-mind
development and our measures of dehumanization are signs of
a more general relationship between intergroup preferences and
mentalizing (Enock et al. 2021), we also included measures of
liking.

2 | Methods

2.1 | Participants

We tested 117 children who were 3 to 6-years of age (Mean age
= 57.72 months, SD = 11.94, range = 38-81 months; 61 boys,

56 girls; All Asians and native Mandarin Chinese speakers).
All participants were recruited from a kindergarten situated in
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Kunshan, China (age and gender information was obtained
from the kindergarten). Since the relationship between
dehumanization and theory-of-mind development has never
been tested in young children, an a priori estimation of effect
size is unfeasible. Instead of power analysis, we conducted
sensitivity analyses and reported the results in the Supplemental
Information (Tables S1 and S2).

An additional nine participants were tested but excluded from
all analysis because they did not complete the testing (n = 6)
or failed the introductory session designed to assess children’s
understanding of humanness (n = 3). Otherwise, because we
administered a battery of tasks, all participants received the tests
in the same order (e.g. Herrmann et al. 2007, Wobber et al.
2014). Participants were introduced to the group exercise and the
competitive context, tested on the three theory of mind tasks,
introduced to the use of our scales and then presented with
the humanness, intergroup liking, and harm scales. Finally, they
were tested for verbal ability, which is the most common control
measure of general cognitive ability typically paired with theory
of mind tasks (Milligan et al. 2007; Osterhaus and Bosacki 2022).

2.2 | Procedure

Participants were tested individually. All experiments were con-
ducted in a designated room of the kindergarten familiar to
participants. Two experimenters who were not aware of the
research objectives and hypotheses administered the tasks with
each child in Mandarin Chinese. The main experimenter (E1)
led the participant through the tasks, and repeated participants’
responses loudly. The second experimenter (E2) wrote down the
participant’s responses and audio-recorded each session. After
the experiments, E2 double-checked that E1’s vocal report of the
participants’ responses matched the recording coding on each
data sheet. On the handful of trials where the written and audio
record disagreed in this process, the final scoring was made based
on the audio record.

Group Membership: After being seated, El informed the child
they were participating in a competition between children of
their same age. Adapting the minimal group paradigm designed
by Tajfel et al. (1971), E1 then asked each participant to choose
between a green and a yellow circle and informed them that
they would join the team corresponding to their chosen color.
Afterward, El placed a wristband of the same color on the
participant and explained that their team would compete against
another team with each team member trying to answer more
questions than members of the other team. E1 then confirmed the
child remembered which team they had joined using two memory
check questions.

Theory-of-Mind: To create the perception of a real competition,
participants were told the competition was about listening to and
remembering stories. In actuality, the stories were designed to test
their theory-of-mind capacities. While theory-of-mind involves
multiple components, we focused on perspective taking as it
represents children’s ability to decouple their own perspective
from that of another and attributes autonomous minds to others.
To assess this skill, we assessed children’s understanding of false
beliefs and hidden emotions (e.g. interpreting others desires and

emotions commonly requires taking into account their beliefs;
Milligan et al. 2007). Although children are often characterized
as having a “full-blown” theory-of-mind once they reason about
others’ beliefs and propositional attitudes, the ability continues
to develop as children begin to succeed with second-order
inferences and beyond (Butterfill and Apperly 2013; Miller 2009).
Thus, to capture meaningful individual differences, we used both
first- and second-order false belief tasks. The measure of emotion
detection is incorporated in the second-order task.

In the first-order task, E1 conducted the standard Sally-Anne test
(Baron-Cohen et al. 1985) using five illustrations depicting the
two characters and their actions. The two characters were given
the Chinese names, “Fangfang” and “Lili”. Participants were told
Fangfang put a ball into a basket with an opaque cap, and then
she left the room. Then Lili moved the ball secretly out of the
basket, put it into a box and closed the box. After recounting
the ball’s movement in the story, El assessed the participant’s
comprehension of the ball’s position. Since this was the first story
presented, it is possible that participants of this age were not yet
fully attentive. Thus, if the participant answered incorrectly, the
experimenter repeated the story and checked for comprehension
again. All participants passed the comprehension checks. To
evaluate first-order false belief attribution, E1 then showed an
illustration depicting the return of Fangfang, and asked, “where
will Fangfang look to find the ball?”. This critical belief question,
like all subsequent test questions, was not repeated. Participants
were scored as correct if they responded with the location
Fangfang had originally hidden the ball even though they knew
Lili had moved the ball while Fangfang was out of the room.

The second-order “surprise” task was adapted from the birthday
puppy story of Sullivan et al. (1994). Using seven illustrations
that depict the characters and scenarios, El recounted the story
of a mother trying to surprise her son for his birthday. The
participants were told a mother intends to surprise her son by
misleading him about the type of birthday gift he will receive. The
mother misinforms her son by telling him he will be receiving a
gift he did not want. The son shows a happy reaction, indicated
with a smiley face. To test if the participant could distinguish
between the son’s expressed and actual feelings, they were asked
both, “What emotion does the son express?” and “How does the
son actually feel?” Children needed to answer both correctly to
be coded as “correct”. El then finished the story and participants
learned the son accidentally sees the real birthday gift without
the mother being present to observe the discovery. As in the first-
order task, the experimenter conducted comprehension checks
by asking standardized questions.

El then evaluated the participants’ first-order false belief attri-
bution by asking, “Does the mom know her son sees the gift?”.
Participants were scored as correct if they answered “No”. E1 then
evaluated the participants’ second-order false belief attribution by
relating to each child that the son’s grandmother calls the mother
to ask if he knows what he is getting for his birthday. E1 then asked
each participant, “What would the mom say?” and then asked
them to explain “Why would the mom say that?”. Participants
were considered as demonstrating second-order belief attribution
if they indicated 1) the mom did not know the son knew what the
real gift was and 2) she was ignorant because she did not see him
find the real gift.
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Responses to the theory-of-mind questions were coded as “0”
(incorrect) or “1” (correct). This coding scheme allows for the
creation of a two-level belief attribution scale: the appearance
of first-order belief attribution (“0” = failed both first-order
questions, “1” = passed at least one first-order question), and the
appearance of second-order belief attribution (“0” = failed, “1” =
passed). Responses to the emotion detection question were coded
as “0” (incorrect) or “1” (correct).

Humanness: After finishing the theory-of-mind tasks, partici-
pants were introduced to the humanness scale (Figure 1) and
were asked how human the members of their own team (the
ingroup) and the opponent team (the outgroup) were. They
were asked to indicate the level of humanness by circling the
appropriate level using a 4-point scale that combined the Face
Continuum scale and the Human Silhouette scale used previously
(Mcloughlin et al. 2018; Zhou and Hare 2022; Figure 1). To reduce
the possibility that children’s ratings reflected strategic responses
aimed at favoring their ingroup, participants were informed that
they had already won the game before the rating task began. To
minimize social desirability bias, once they made their choice on
the paper displaying the scales, they folded and placed it in a box
to make clear their choice was anonymous. The responses were
coded from 0 = “not at all” to 3 = “a lot”. Based on a similar
metaphor-based dehumanization scale used by Kteily et al. (2015),
we further obtained the dehumanization score by subtracting the
outgroup humanness rating from the ingroup rating. Participants
always rated the ingroup first, and then given the scale again to
rate the outgroup. In the introductory phase (described below),
we ensured that participants understood that the same response
options could be applied to evaluate multiple targets.

To ensure comprehension of the humanness scale (Figure 1), we
adopted an introductory phase prior to collecting participants
humanness ratings which was designed for young children
(Mcloughlin et al. 2018). Each participant was introduced to a bar
chart (Figure 2A) to learn the four ascending degrees on the scale,
“Not at all”, “A little bit”, “A medium amount”, and “A lot”. Next,
participants were exposed to four jugs (Figure 2B) and quickly
learned to judge how much liquid was in each jug using the four-
point scale. The participants were then given a list of five jugs, two
of which were identically filled with a little bit liquid (Figure 2C).
The participants were asked to point out the jugs with a little
bit of liquid, so they understood the same response option can
be used to evaluate multiple entities. Finally, participants were
presented with the Silhouette and the Face Continuum, using the
four-point scale to judge how much each item on the scales fits the
definition of humanness. Children who initially made an error
were corrected and asked the questions again (e.g., if a child failed
to indicate the first item was not at all human, E1 would inform
them). Those who made two mistakes or repeated mistakes were
excluded from analysis (n = 3).

Intergroup Liking: Immediately after the participant rated the
humanness of members of the ingroup or the outgroup, they
rated their liking towards the same group. Specifically, the
participant responded to the questions “to what degree do you
like your green/yellow team?” and “to what degree do you like
your opponents, the yellow/green team?” with the 4-point scale
illustrated in Figure 2A. This scale took the form of a bar chart
with a not at all option (no bar, coded as “0”) followed by black

bars that increased in height to represent a little (“1”), a medium
amount (“2”), and a lot (“3”). We subtracted the outgroup rating
from the ingroup rating to measure intergroup liking.

Intent to Harm: Participants were asked to determine whether
the opposing team would receive spicy or non-spicy hamburgers
for dinner. Before choosing, E1 explained that when members of
the opposing team ate spicy burgers it “hurt their tummies and
made them cry”. Participants were then allowed to indicate the
spiciness level they chose for the opposition using the 4-point
scale illustrated in Figure 2A (from 0 = “not spicy at all” to 3 =

“very spicy”).

Verbal Ability (Cronbach’s a = 0.72): We adapted a battery
assessing perceptual reasoning and verbal comprehension that
has demonstrated reliability and validity among Chinese children
aged 3 to 6 years (Zhan 2012). Using 20 pass/fail items (total score:
0-20), we evaluated object recognition, spatial understanding,
categorical and inferential reasoning, and verbal expression. For
example, using illustrated scenes, children were asked to locate
and name objects, identify spatial relationships, and interpret
visual narratives. The test placed particular emphasis on chil-
dren’s understanding of identity within social contexts. In one
task, children heard a brief story (“Uncle Zhang visited me. I
offered him a cup of tea, and he called me a good kid.”) and were
then asked questions such as “Who was the guest?”, “Who was
the good kid?”, and “How did I treat the guest?”

2.3 | Analysis

R4.3.0 was used to analyze the data. Humanness and liking
ratings, intent to harm, verbal ability and age were treated as
continuous. Capacities for first-order and second-order belief
attribution, hidden emotion detection and gender were cat-
egorical variables. Theory-of-mind measures were considered
categorical because each child was given one question in each
unique task to demonstrate belief attribution. We included age
by months and gender as demographic covariates in all analyses.
Because aspects of verbal ability may improve with age (Fuhs and
Day 2011), we regressed verbal ability scores on age in months and
used the resulting residuals as a covariate in all analyses to avoid
colinearity.

To test if dehumanization requires mentalizing capacity, we
conducted an ANCOVA to examine the interaction between the
capacity for first-order belief attribution (passing/not passing at
least one belief attribution question) and the evaluated group’s
identity (ingroup/outgroup) on humanness ratings. With post
hoc comparisons, we evaluated 1) if participants capable of belief
attribution were more likely to rate the outgroup as less human
than the ingroup, 2) if participants unable to correctly attribute
beliefs were capable of dehumanizing and 3) if children with
and without belief attribution capacity differed in ingroup or
outgroup humanness ratings. We used the same approach again,
examining only children capable of first-order belief attribution,
to test for a relationship between their abilities for second-order
belief attribution and their intergroup humanness ratings.

As a control, using ANCOVA, we compared ratings of ingroup
and outgroup liking in participants who did or did not succeed
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A medium amount A lot
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FIGURE 2 | The materials used in the introductory phase to make sure children understand the four-point humanness scale based on Mcloughlin

et al. (2018) and Zhou and Hare (2022).

with belief attribution. We also employed linear regression
models to estimate the association between intergroup liking
and dehumanization, analyzing whether these relationships
differed based on the presence of belief attribution capaci-
ties.

Finally, to investigate the predictors of harm, we performed
linear regression models to test if dehumanization predicted
intent to harm and whether this predictive effect varies across
children with different levels of belief attribution capacities (no
capacity, only capable of first-order reasoning, or capable of
second-order reasoning). We further examined the predictive
effect controlling for intergroup liking. All tests were two-
tailed. Significance values were adjusted using Holm-Bonferroni
method.

3 | Results

Among the participants, 94 (47 females, 47 males; Mean age =
60.00 months, SD = 11.58 months, range = 38-81 months) passed
at least one belief attribution question, demonstrating some
theory-of-mind capacities. The other 23 participants (9 females,

14 males; Mean age = 48.39 months, SD = 8.48 months, range =
38-75 months) did not show any evidence of belief attribution.
Figure 3A illustrates participants’ belief attribution capacities by
age.

3.1 | The Relationship Between Dehumanization
and Theory-of-mind

On humanness ratings, ANCOVA indicated a significant inter-
action between first-order belief attribution and the evaluated
group’s identity (F(1,112) = 8.50, adjusted p = 0.02, * = 0.07,
95% CI [0.01, 1.00]; See Figure 4). Post hoc comparisons showed
that participants who demonstrated theory-of-mind capacities
gave significantly lower ratings for outgroup humanness (Mean
= 1.29, 95% CI [1.04, 1.54]) than ingroup humanness (Mean =
2.54, 95% CI [2.35, 2.74]; t(112) = —6.85, adjusted p < 0.001,
Cohen’s d = —1.15, 95% CI [-1.45, —0.84]), consistent with the
appearance of outgroup dehumanization. Among participants
without belief attribution capacities, ratings of outgroup (Mean =
217, 95% CI [1.69, 2.66]) and ingroup humanness (Mean = 2.35,
95% CI [1.90, 2.79]; t(112) = 1.48, adjusted p = 0.14, Cohen’s d
= —0.16, 95% CI [—0.74. 0.42]) did not differ. Children capable
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of belief attribution rated the outgroup marginally less human
(#(222) = —1.92, adjusted p = 0.056, Cohen’s d = —0.74, 95% CI
[-1.21, —0.27]) in comparison to children who showed no belief
attribution, while their ratings of ingroup humanness did not
differ (£(222) = 0.26, adjusted p = 0.80, Cohen’s d = 0.20, 95% CI
[-0.26, 0.66]). We did not find any significant interactional effect
on humanness ratings between group identity and verbal ability
(F(1,112) = 3.26, adjusted p = 0.16, 12 = 0.03, 95% CI [0.00, 1.00]),
age (F(1,112) = 3.78, adjusted p = 0.16, n*> = 0.03, 95% CI [0.00,
1.00]; See the distribution of humanness ratings by age in Figure
S1) or gender (F(1,113) = 0.98, adjusted p = 0.32, n* < 0.01, 95% CI
[0.00, 1.00]).

On the role of second-order belief attribution, ANCOVA indicated
its interaction with the evaluated group’s identity on humanness
ratings (F(1,89) = 9.34, adjusted p = 0.01, 1 = 0.09, 95%CI [0.02,
1.00]; See Figure 5). Post hoc analyses suggested that the pattern
of rating the outgroup (Mean = 0.94, 95% CI [0.66, 1.22]) as
less human than the ingroup (Mean = 2.65, 95% CI [2.42, 2.88])
remains when considering participants who also passed second-
order belief attribution (n = 51; #(89) = —8.81, adjusted p < 0.001,
Cohen’s d = —1.86, 95%CI [2.32, —1.39]). The effect size in kids
with second-order belief understanding is larger than in children
who only passed first-order belief attribution (n = 43; Outgroup
rating: Mean = 1.70, 95% CI [1.29, 2.10]; Ingroup rating: Mean
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= 2.42, 95% CI [2.08, 2.76]; #(89) = —2.82, adjusted p = 0.006,
Cohen’s d = —0.59, 95%CI [—-1.02, —0.16]). Children capable of
second-order belief attribution rated the outgroup less human
(t(177) = —2.77, adjusted p = 0.006, Cohen’s d = —0.65, 95%CI
[-1.07, —0.23]), compared to children who did not show second-
order belief attribution capacity. Children who did or did not
attribute second-order belief did not differ in their ratings of
ingroup humanness (t(177) = 0.47, adjusted p = 0.64, Cohen’s
d = 0.24, 95%CI [-0.17, 0.65]). We did not find any significant
interactional effect on humanness ratings between group identity
and verbal ability (F(1,89) = 1.10, adjusted p = 0.89, n* = 0.01, 95%
CI [0.00, 1.00]), age (F(1,89) = 0.003, adjusted p = 0.99, n* < 0.01,
95% CI [0.00, 1.00]) or gender (F(1,89) = 0.36, adjusted p = 0.99,
1* < 0.01, 95% CI [0.00, 1.00]).

Finally, while results above indicate strong links between belief
attribution and outgroup dehumanization, we found no link
between the correct evaluation of the supplemental hidden
emotions measure and intergroup differences on humanness
ratings (F(1,112) = 1.18, adjusted p = 0.56, n* = 0.01, 95% CI [0.00,
1.00]).

3.2 | Distinguishing Between Dehumanization
and Intergroup Liking

On liking ratings, ANCOVA indicated a strong effect of the
evaluated group’s identity (F(1,111) = 97.09, adjusted p < 0.001, i
= 0.47, 95% CI [0.36, 1.00]). We did not find an interaction effect
between the evaluated group’s identity and belief attribution on
ratings of liking (F(1, 111) = 3.44, adjusted p = 0.26, > = 0.03, 95%
CI[0.00,1.00]; See Figure 6). Post hoc comparisons indicated that
liking ratings are significantly lower for outgroup than ingroup in
both participants who correctly answered at least one first order
belief attribution question (Outgroup: Mean = 1.35, 95% CI [1.11,
1.60]; Ingroup: Mean = 2.64, 95% CI [2.50, 2.78]; t(111) = —8.91,

adjusted p < 0.001, Cohen’s d = —1.30, 95% CI [-1.62, —0.99]) and
those who did not (Outgroup: Mean = 1.96, 95% CI [1.37, 2.55];
Ingroup: Mean = 2.70, 95% CI [2.39, 3.00]; t(111) = —3.23, adjusted
p = 0.002, Cohen’s d = —0.68. 95% CI [—1.27, —0.08]). We did not
see any influence of verbal ability (F(1, 111) = 0.95, adjusted p =
0.36, n* < 0.01, 95% CI [0.00, 1.00]), age (F(1, 111) = 3.33, adjusted
p=0.26, n*> = 0.03, 95% CI [0.00, 1.00]) or gender (F(1, 112) = 1.82,
adjusted p = 0.36, n* = 0.02, 95% CI [0.00, 1.00]) on intergroup
liking.

While humanness and liking ratings demonstrate different pat-
terns with the development of belief attribution, intergroup liking
is associated with our dehumanization measure among children
with first-order belief attribution (#(88) = 3.77, adjusted p = 0.001,
1* = 0.17, 95% CI [0.07, 1.00]) after controlling for verbal ability
(4(88) = 0.99, adjusted p = 0.99, n* = 0.01, 95% CI [0.00, 1.00]),
age (1(88) = 1.06, adjusted p = 0.99, *> = 0.01, 95% CI [0.00, 1.00])
and gender (£(88) = 0.01, p = 0.99, n* < 0.01, 95% CI [0.00, 1.00]).
We did not find this link in children without first-order belief
attribution capacities (t(18) = 0.17, adjusted p = 0.87, n* = 0.07,
95% CI[0.00, 1.00]).

3.3 | Predictors of Intention to Harm

The link between dehumanization and intent to harm varied
across children with different levels of theory-of-mind. Dehu-
manization did not predict harm in cases where participants
had only passed the first-order belief attribution tasks (t(37) =
0.40, adjusted p = 0.99, p* < 0.01, 95% CI [0.00, 1.00]) or failed
them (1(17) = —0.43, adjusted p = 0.99, n* < 0.01, 95% CI [0.00,
1.00]). However, a link was detected between dehumanization
and the intent to harm among children capable of second-order
belief attribution (#(46) = 3.60, adjusted p = 0.004, > = 0.26,
95% CI [0.09, 1.00]) even after controlling for verbal ability (t(46)
= —0.90, adjusted p = 0.99, i = 0.02, 95% CI [0.00, 1.00]),
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age (t(46) = —0.26, adjusted p = 0.99, > < 0.01, 95% CI [0.00,
1.00]) and gender (#(46) = 2.03, adjusted p = 0.19, n* = 0.10,
95% CI[0.01, 1.00]). In this subsample of children, this predictive
effect of dehumanization on harm goes marginally significant
(1(45) = 2.69, adjusted p = 0.06, ? = 0.27, 95% CI [0.10, 1.00])
after controlling for intergroup liking (#(45) = 2.02, adjusted p
= 0.24, n* = 0.08, 95% CI [0.00, 1.00]). Given the correlation
between dehumanization and intergroup liking (r (49) = 0.38,
p = 0.005) in this subsample, we assessed multicollinearity by
calculating the variance inflation factor (VIF). All VIF values
were below 5 (range = 1.09-1.27), indicating that multicollinarity
is not a concern in this model. On its own, intergroup liking is
significantly associated with the intent to harm (#109) = 3.59,
adjusted p = 0.002, p* = 0.09, 95% CI [0.02, 1.00]).

4 | Discussion

Our preliminary results provide initial support for the predicted
relationship between the development of theory-of-mind capac-
ities and dehumanization (Hare 2017). Only the children who
passed a belief attribution task dehumanized the outgroup more
than the ingroup. The more children showed skills on the belief
attribution tasks, the stronger they dehumanized the outgroup.
They rated the outgroup as less human, rather than shifting their
ratings of ingroup humanness. Children with the most advanced
belief attribution abilities and strongest dehumanization tenden-
cies seemed most likely to express the intent to harm the outgroup
(see also Zhou and Hare 2022).

Our findings also reveal the developmental trajectories of
dehumanization in relation to liking. Intergroup difference on
liking ratings appeared before the emergence of belief attribu-
tion abilities. However, different from previous research that
deployed almost the same scales (Mcloughlin et al. 2018), we

still found a medium correlation between dehumanization and
intergroup liking. The relationship between dehumanization and
harm also reduced to marginal significance after controlling for
intergroup liking among children who could attribute second-
order beliefs. In children with less developed theory-of-mind
capacities, dehumanization could not explain preferences for
harm.

One limitation of Experiment 1 is the relatively small portion
of children showing no belief attribution (n = 23). Critically,
these children did not differ on the comprehension of humanness
measures from children who showed attribution abilities (See the
Supporting Information, p. 3). Further, our sensitivity analyses
provide additional evidence that our unbalanced comparisons are
sufficiently powered (See Tables S1 and S2). Still, a replication
focused on the youngest ages in our sample, who are most likely
to lack attribution abilities (3—4 years of age), is needed to test the
robusteness of our findings.

Since our scales illustrate humanness in an ascending order and
children were told they won the game before the humanness
ratings begun, it is possible that children rated ingroup and out-
group based on the perception of intergroup hierarchies. Previous
work has shown that the endorsement of group-based dominance
is associated with blatant dehumanization in both adults and
school-age children (Kteily et al. 2015; Zhou and Hare 2022). The
same association may appear in preschoolers as well. Notably,
children as young as three can infer dominance-subordination
relationships (Charafeddine et al. 2015), with a preference for
dominance emerging as early as toddlerhood (Thomas et al.
2018), well before theory-of-mind becomes full-blown. However,
we did not find dehumanization in children without belief
attribution capacities, suggesting that preference for ingroup
dominance alone might not influence humanness ratings in the
absence of belief understanding. In Experiment 2, we additionally
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incorporated an assessment of intergroup hierarchy to further test
its role in the development of dehumanization.

Finally, our use of facial stimuli did not match the partici-
pants in age or ethnicity. In the introductory session, children
demonstrated comprehension of the humanness scale, and their
average ingroup ratings were even higher than those reported in
a Western sample of 5- and 6-year-olds who used the same facial
stimuli to rate humanness (Mcloughlin et al. 2018). However, it is
still possible that the scale was not fully aligned with participants’
understanding of ingroup humanness. To allow for a qualitative
comparison between Experiment 1 and 2, we used the same
graphic scale in Experiment 2. However, an additional control test
of children’s self-evaluation of humanness on the same scale is
needed to test how similar they see the illustration of the ingroup
to the self.

4.1 | Experiment2

Here we retest for the proposed link between mentalizing
capacities and dehumanization by focusing on 3- to 4-year-olds.
In Experiment 1, it was this age group that showed the most
variable skills in solving first-order theory-of-mind problems.
By focusing on this younger age group we expect a more bal-
anced sample of participants with and without belief attribution
capacities.

We also expand the range of belief attribution tasks. Children
do not develop an understanding of all categories of beliefs and
false beliefs simultaneously with variation in the order in which
types of beliefs are understood across development (Wellman
and Liu 2004). Therefore we retain our tasks from Experiment
1 that assess explicit false belief and knowledge access while
adding a modified “smarties” task designed to test recognition
of false belief regarding the contents in a container (Gopnik and
Astington 1988). We also examined second-order belief attribution
in two of the tasks to retest if more advanced mentalizing skills are
related to humanness evaluations.

Regarding measures of humanness, we added a measure to assess
participants’ self-ratings. We predicted that children would rate
themselves as similar to the group identified in the introduction
as their own ingroup. We also anticipated that children capable
of belief attribution would again rate the outgroup as less human
than their ingroup, as well as themselves.

We additionally assessed participants’ perception of intergroup
hierarchy. This allowed for a supplemental test to deter-
mine whether endorsing ingroup dominance is associated
with dehumanization in children with different theory-of-mind
skills.

5 | Methods
5.1 | Power Analysis
G*Power (Faul et al. 2007) indicated that, with a repeated

measures design and an alpha level of .05, a sample size of 54
participants was needed to obtain 80% power to detect the pre-

viously observed medium interaction effect (p*> = 0.07) between
mind attribution and group identity on humanness rating in
Experiment 1.

5.2 | Participants

We built an initial participant pool by posting an advertisement
through local media, and invited all 3- and 4-year-olds through
their parents, excluding any child who had participated in
Experiment 1. We successfully recruited 130 children (Mean age
= 47.85 months, SD = 6.05, range = 36-59 months; 64 boys, 66
girls; All Asians and native Mandarin Chinese speakers). An
additional 12 participants were tested but then excluded from all
analysis. They either did not complete the testing (n = 2), failed
the comprehension checks in the belief attribution tasks (n = 2)
or failed the introductory session of the humanness scales (n = 8).
Age and gender information was obtained from the parents.

5.3 | Procedure

The procedure was similar to Experiment 1. Participants first
finished all three theory of mind tasks. Then, after the minimal
intergroup manipulation identical to Experiment 1, participants
were introduced to the humanness scale, rated humanness and
liking of the ingroup and the outgroup, and reported their intent
to harm the outgroup. Additionally, participants rated their own
humanness and their perception of a hierarchy between human
groups. Below, we outline details of the modified theory-of-
mind tasks, the additional humanness self-rating scale, and the
intergroup hierarchy assessment.

Theory-of-Mind: We tested first-order theory-of-mind capacity
in three tasks, and further tested second-order theory of mind
capacity using additional questions that followed up on two of
the first-order tasks.

Task 1 tests explicit false-belief. We reused the Sally-Anne test
to test first-order belief attribution, and added a follow-up test
to assess second-order belief attribution. In this follow-up, E1
explained that when Fangfang moved the ball, Lili peeked at what
was happening. E1 then asked the participant a comprehension
question, “Where will Fangfang actually look for the ball when
she is back?”. Then El assessed the participant’s capacity for
second-order belief attribution by asking, “When Fangfang
comes back, where Lili will think Fangfang will look for the
ball?”. The participant was also asked to explain their reasoning.
Responses were coded as correct only if they 1) correctly
answered the first-order question, the comprehension check,
and the second-order question, and 2) explained that Fangfang
did not know Lili had peeked.

Task 2 is identical to the surprise task of Experiment 1, testing
participants’ performances on first- and second-order knowledge-
ignorance reasoning and detection of the hidden emotion.

Task 3 adapts the “Smarties” contents false belief test (Gopnik
and Astington 1988). E1 first showed an opaque box of crayons to
both E2 and the participant, ensuring that everyone understood
the box contained crayons. After confirming this, E2 left the
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FIGURE 7 | Illustrations depicting different intergroup relations used in the hierarchy perception task.

testing room. El then removed the crayons, hid them, and
replaced them with four pencils inside the box. Then, E1 asked
the participant a comprehension question: “What is inside the
box now?”. This was followed by the first-order belief attribution
question, “When E2 comes back, what will they think is inside
the box?”. Participant responses were coded as correct if they
answered “crayons”.

Consistent with Study 1, theory-of-mind questions were coded
using a binary pass/fail scale (0 = incorrect, 1 = correct), A
participant was considered as having first-order theory-of-mind
if they passed at least one first-order question, and capable
of second-order belief attribution if they passed at least one
second-order question.

To further understand if flexibility in theory-of-mind application
matters, we also calculated if participants succeeded in different
types of tasks through a cumulative first-order score. This score
reflected the number of first-order task types passed Responses to
all theory-of-mind questions were coded as either “0” (incorrect)
or “1” (correct). This coding scheme allowed for measuring the
appearance of first-order belief attribution (“0” = failed all first-
order questions, “1” = passed at least one first-order question), and
the appearance of second-order belief attribution (“0” = failed,
“1” = passed at least one second-order question). We also measured
if participants flexibly attributed different categories of beliefs by
accumulating responses to first-order questions across the three
tasks (from “0” = failed all questions to “3” = passed all first-order
questions).

Identical to Study 1, we coded participants as understanding
hidden emotions if they passed the emotion detection question.

Self Humanness: Each participant rated how much they fit the
definition of humanness using the four-point scales that they
used to rate the ingroup and outgroup humanness.

Hierarchy Perception: We adopted a paradigm that was designed
to test if preschoolers recognize and value dominance (Charafed-
dine et al. 2019). Each participant was presented three figures
together, in which two characters matched the colors of the
ingroup and the outgroup respectively (Figure 7). The participant
was asked “Which figure do you think best represent the relation-
ship between your team and your opponents, the yellow/green
team?”. Responses were coded as “dominant” (character with
ingroup color extending and showing power), “equal” (two char-
acters sizing equally), and “subordinate” (character with ingroup
color shrinking).

5.4 | Analysis

Using ANCOVA, we examined the interaction between
theory-of-mind capacities and the evaluated group’s identity
(ingroup/outgroup/self) on humanness ratings. We also tested
whether the number of belief categories successfully attributed
by participants is associated with their humanness ratings for
the different groups. Additionally, we explored the interaction
between hierarchy perception and the evaluated group’s identity
on humanness ratings in children with and without theory-
of-mind capacities. Hierarchy perception was treated as a
categorical variable.

The plans for comparing intergroup liking ratings and analyz-
ing the relationship between dehumanization and liking were
identical to Experiment 1. Since only 15 three- and four-year-
olds demonstrated second-order belief attribution, the analysis of
the relationship between dehumanization and outgroup harm in
this subsample was underpowered and therefore moved to the
Supporting Information (Table S4). For the main analysis, we
calculated linear regressions to examine the predictors of harm in
children with and without first-order belief attribution capacities.

We included age by months and gender as demographic covari-
ates in all analyses. All tests were two-tailed. Significance values
were adjusted using Holm-Bonferroni method.

6 | Results

Among the participants, 89 (41 females, 48 males; Mean age =
48.88 months, SD = 6.04 months, range = 36-59 months) passed at
least one belief attribution question, demonstrating some theory-
of-mind capacities. The other 41 participants (25 females, 16
males; Mean age = 45.63 months, SD = 5.53 months, range = 36—
58 months) did not show any evidence of belief attribution. Figure
3B illustrates participants’ belief attribution capacities by age.

6.1 | The Relationship Between Dehumanization
and Mind Attribution

Consistent with the results of Experiment 1, on humanness
ratings, ANCOVA revealed a significant interaction between
first-order belief attribution and the evaluated group’s identity
(F(2,251) = 12.22, adjusted p < 0.001, > = 0.09, 95% CI [.04,
1.00]; See Figure 4). Post hoc comparisons showed that partici-
pants with belief attribution capacities gave significantly lower
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humanness ratings to the outgroup (Mean = 1.73, 95% CI [1.47,
1.99]) compared to the ingroup (Mean = 2.54, 95% CI [2.33, 2.75];
#(251) = —5.25, adjusted p < 0.001, Cohen’s d = —0.71, 95% CI
[-1.02, —0.41]), indicating evidence of outgroup dehumanization.
In contrast, participants without belief attribution capacities did
not show significant differences in humanness ratings between
the outgroup (Mean = 2.46,95% CI [2.16, 2.76]) and ingroup (Mean
= 2.05, 95% CI [1.64, 2.46]; t(251) = 1.40, p = 0.34, Cohen’s d =
0.36, 95% CI [—0.07, 0.80]). Similarly, only children with belief
attribution rated the outgroup as less human than themselves
(self: Mean = 2.56, 95% CI [2.29, 3.18]; #(251) = —6.47, adjusted p <
0.001, Cohen’s d = —0.90, 95% CI [—1.21, —0.59]), whereas children
without belief attribution did not show such a difference (self:
Mean = 2.68, 95% CI [2.48, 2.87]; t(251) = —0.59, p = 0.82, Cohen’s
d = —0.11, 95% CI [-0.54, 0.33]). Participants did not differentiate
between ingroup and self humanness ratings regardless of having
belief attribution (#(251) = —1.25, p = 0.42, Cohen’s d = —0.16,
95% CI [—0.45, 0.14]) or not (#(251) = —1.99, p = 0.12, Cohen’s
d = —0.46, 95% CI [-0.90, —0.02]). When directly comparing
to children without belief attribution, children capable of belief
attribution rated the outgroup significantly less human (#357)
= —3.37, adjusted p < 0.001, Cohen’s d = —0.63, 95% CI [-1.01,
—0.25]). We did not see difference in their ratings of ingroup
humanness (£(357) = 1.81, p = 0.07, Cohen’s d = 0.44, 95% CI [0.07,
0.82]) or self humanness (£(357) = 0.59, p = 0.56, Cohen’s d = 0.14,
95% CI [—0.23, 0.51]). On covariates, we did not find age (F(2,251)
=2.64, p=0.07, > = 0.02,95% CI[0.00, 1.00]; See the distribution
of humanness ratings by age in Figure S2) or gender (F(2,251) =
2.19, p = 0.11, p* = 0.02,95% CI[0.00, 1.00]) interacting with group
identity to influence humanness ratings.

The number of belief categories that children successfully
attributed is also associated with their humanness ratings of the
different groups (F(2, 251) = 10.11, adjusted p < 0.001, n* = 0.07,
95% CI [0.03, 1.00]). As children succeeded with more first-order
tasks, their rating of outgroup humanness decreased (#(359) =
-3.07, adjusted p = 0.007, 8 = —0.31, 95% CI [—0.56, —0.07])
while the ratings of the ingroup (#(359) = 1.16, p = 0.24, § =
0.12, 95% CI [—0.13, 0.36]) and self (1(359) = —0.09, p = 0.93, B =
0.01, 95% CI [—0.25, 0.24]) were not significantly different from
reports of children without theory-of-mind capacities. Post hoc
analyses indicated a significant difference in the magnitude of the
ingroup-outgroup rating differences (#(251) = —3.25, adjusted p =
0.004, 3= —0.43,95% CI[—0.75, —0.12]). We did not find any effect
of age F(2,251) = 1.42, adjusted p = 0.36, *> = 0.01, 95% CI [0.00,
1.00]) or gender F(2,251) = 2.12, adjusted p = 0.65, > = 0.02, 95%
CI[0.00, 1.00]).

Regarding the role of second-order belief attribution, we did not
find an interaction effect with the evaluated group’s identity on
humanness ratings (F(2,169) = 0.89, adjusted p = 0.83, n*> = 0.01,
95%CI [0.00, 1.00]; See Figure 5), and only found a significant
main effect of group identity (F(2,169) = 23.42, adjusted p < 0.001,
17 = 0.22, 95%CI [0.13, 1.00]). In participants who passed second-
order belief attribution (n = 15), the outgroup (Mean = 1.40, 95%
CI[0.71,2.09]) was rated as less human than the ingroup (Mean =
2.60,95% CI [2.10, 3.10]; t(169) = —2.84, adjusted p = 0.01, Cohen’s
d =-1.10, 95%CI [-1.86, —0.32]) and oneself (Mean = 2.73, 95% CI
[2.29, 3.18]; t(169) = —2.91, adjusted p = 0.01, Cohen’s d = —1.28,
95%CI [—2.06, —0.48]). The ratings of the ingroup and the self did
not differ (#(169) = —0.07, adjusted p = 0.99, Cohen’s d = —0.16,

95%CI [—0.87, 0.56]). These findings were similar to ratings by
participants who only passed first-order belief attribution (n =
74; Outgroup: Mean = 1.80, 95% CI [1.51, 2.09]; Ingroup: Mean
= 2.53,95% CI [2.29, 2.76]; Self: Mean = 2.67, 95% CI [2.48, 2.87];
Outgroup—Ingroup: #(169) = —4.44, adjusted p < 0.001, Cohen’s
d=-0.47,95%CI [-0.77, —0.17]; Outgroup—Self: #(169) = —5.62, p
< 0.001, Cohen’s d = —0.82, 95%CI [-1.12, —0.51]; Ingroup—Slef:
1(169) = —1.20, p = 0.45, Cohen’s d = —0.11, 95%CI [—0.41, 0.18]).
We did not find any effect of age F(2,169) = 0.82, adjusted p = 0.83,
1* < 0.01, 95% CI [0.00, 1.00]) or gender F(2,169) = 2.36, adjusted
p =0.29, n* = 0.03, 95% CI [0.00, 1.00]).

Finally, consistent with the results of Experiment 1, we found
no link between hidden-emotion detection and intergroup differ-
ences in humanness ratings (F(2, 251) = 3.47, adjusted p = 0.07,
? = 0.03, 95% CI [0.00, 1.00]; See results of post hoc analyses in
Tables S3).

6.2 | The Role of Hierarchy Perception

Regarding the role of hierarchy perception, we did not find an
interaction with the evaluated group’s identity on humanness
ratings in children without belief attribution (F(2, 84) = 0.12, p
= 0.89, n?< 0.01, 95% CI [0.00, 1.00]). This did not change when
children developed belief attribution (F(2, 36) = 0.21, p = 0.81, i
=0.01, 95% CI [0.00, 1.00]).

6.3 | Distinguishing Between Dehumanization
and Intergroup Liking

On liking ratings, we detected an interaction effect between
belief attribution and the evaluated group’s identity (F(1, 126)
= 9.82, adjusted p = 0.006, n* = 0.07, 95% CI [0.02, 1.00]; See
Figure 6). Post hoc comparisons indicated that liking ratings are
significantly lower for outgroup than ingroup in both children
capable of first-order belief understanding (Outgroup: Mean =
1.75, 95% CI [1.50, 2.01]; Ingroup: Mean = 2.80, 95% CI [2.66,
2.93]; t(126) = —8.17, adjusted p < 0.001, Cohen’s d = —1.07,
95% CI [—1.39, —0.76]) and those who were incapable (Outgroup:
Mean = 2.32, 95% CI [2.01, 2.63]; Ingroup: Mean = 2.68, 95% CI
[2.44,2.92]; t(126) = —2.42, adjusted p = 0.02, Cohen’s d = —0.42,
95% CI [-0.85, 0.02]). However, children with first-order belief
understanding liked the outgroup less when directly comparing
to children showing no evidence of this ability (£(236) = —2.49,
adjusted p =0.01, Cohen’s d = —0.49, 95% CI[—-0.86, —0.11]), while
their ratings for the ingroup did not differ (£(236) = 0.54, p = 0.59,
Cohen’s d = 0.17,95% CI [—0.20, 0.54]). On covariates, we found a
significant interaction of group identity with age (F(1, 126) = 5.30,
adjusted p = 0.046, > = 0.04, 95% CI [0.00, 1.00]), older children
being less likely to like the outgroup than the ingroup (#(126) =
—2.31, adjusted p = 0.02, 8 = —0.04, 95% CI [—-0.07, —0.01]). But
we did not see an effect of gender (F(1, 126) = 0.12, p = 0.73, > <
0.01, 95% CI [0.00, 1.00]).

In contrast to Experiment 1, we did not find a significant
association between intergroup liking and dehumanization in
children who understood first-order belief (£(85) = 2.30, adjusted
p = 0.12, n* = 0.07, 95% CI [0.01, 1.00]) after controlling for age
(#(85) = 0.81, adjusted p = 0.42, * < 0.01, 95% CI [0.00, 1.00])
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and gender (#(85) = 0.15, p = 0.88, n? < 0.01, 95% CI [0.00, 1.00]).
This association was absent in children without first-order belief
understanding (£37) = —0.47, p = 0.64, > < 0.01, 95% CI [0.00,
1.00]), either.

6.4 | Predictors of Harm

As in Experiment 1, dehumanization did not show any effect in
predicting outgroup harm in either children who only developed
first-order belief attribution (#(70) = —0.04, p = 0.97, * < 0.01,
95% CI [0.00, 1.00]) or those who did not (#(37) = 1.05, p = 0.30,
1? < 0.01,95% CI [0.00, 1.00]). The intergroup difference in liking
ratings also did not show a significant effect in explaining the
intent to harm the outgroup (£(126) = 2.44, adjusted p = 0.06, 1
= 0.05, 95% CI 0.01, 1.00]). The participants’ age or gender again
did not influence any of these evaluations (see full results in
Table S4).

7 | Discussion

Experiment 2 replicates the findings of Experiment 1 regard-
ing the relationship between theory-of-mind development and
outgroup dehumanization. Specifically, only children with belief
attribution capacities rated the outgroup less human than the
ingroup. Consistent with the findings of Experiment 1, as first-
order belief attribution capacities emerged and matured, children
rated the outgroup as less human. In contrast, children rated
themselves and their ingroup consistently high on the same
humanness scale regardless of belief attribution performance.
When children developed second-order belief attribution capac-
ities, they dehumanized with a larger effect size. Nevertheless,
unlike Experiment 1, we did not find a significant increase of
dehumanization in children with second-order belief attribu-
tion, but this is likely due to the relatively small subsample
of three- and four-year-olds capable of this form of attribu-
tion (n = 15). We also found no evidence that the perception
of intergroup hierarchy impacted our participants’ humanness
ratings.

Our findings also further underscored the difference between
the developmental trajectories of dehumanization and liking.
Children consistently liked the outgroup less than the ingroup,
and this pattern again appeared before the emergence of belief
attribution capacities. In contrast to Experiment 1, we did not
find an association between dehumanization and intergroup
liking, but similar to the shift of outgroup humanness ratings,
children liked the outgroup even less after they understood
beliefs. These differences are observed after controlling for age
and gender.

Finally, neither dehumanization or the lack of liking explained
the intent to cause outgroup harm. While a significant effect
of dehumanization was found to predict harm in participants
with second-order belief attribution in Experiment 1, given
our focus on a younger sample in this experiment, the rel-
atively small number of 3-4 year olds showing second-order
capacities did not provide sufficient power to test for that
relationship.

7.1 | General Discussion

Across two experiments, we found supporting evidence for the
relationship between the development of theory-of-mind and
dehumanization (Hare 2017, Hare and Woods 2020). Results
consistently showed that only the children with belief attribution
capacities considered the outgroup as less human. Children with
more advanced belief attribution, indicated by robust perfor-
mance across diverse tasks and the development of second-order
reasoning, also demonstrated stronger dehumanization, reflected
in lower humanness ratings for the outgroup. In contrast, their
self and ingroup ratings remained consistent regardless of belief
attribution performance. While previous findings indicate that
children with more advanced theory-of-mind are more likely to
incorporate others’ mental states into moral reasoning (Fu et al.
2014; Heron-Delaney et al. 2011), our results imply this advanced
capacity may be applied selectively and further privilege ingroup
over outgroup members in attributions of humanness. Moreover,
children with second-order theory-of-mind skills may be more
attuned to social expectations for outgroup negativity and act
accordingly (Abrams et al. 2009; Rhodes 2012).

Our results provide little evidence the observe patterns are due
to a more generalized socio-cognitive process (i.e. as assessed
through verbal ability) or ingroup liking differences. The dif-
ference between children’s ingroup and outgroup humanness
ratings was not associated with verbal ability abilities or age,
and all the effects remain significant after controlling for these
covariates. Thus, the significant relationships are likely not sig-
naling a general developmental pattern across many co-emergent
social skills. Although research in adults often indicate a corre-
lation between intergroup liking and a tendency to dehumanize
(Costello and Hodson 2014; Kteily et al. 2015), this association
seems fragile in young children, appearing only in the sample
with an older average age (Experiment 1). While both liking-
disliking and dehumanization increase with development, the
two appear developmentally distinguishable based, in part, on
the relationship of dehumanization to the emergence of belief
attribution abilities. In addition, different from what was found in
adults and school-age children (Kteily et al. 2015; Zhou and Hare
2022), assumptions about ingroup dominance over the outgroup
did not contribute to the strength of dehumanization in our
preschool participants. This makes it difficult to interpret par-
ticipants dehumanizing tendencies as a by-product of a general
desire for ingroup dominance.

The link between dehumanization and antisocial behaviors is
well-established in previous research on adults and school-age
children (Kteily and Bruneau 2017; van Noorden et al. 2014; Zhou
and Hare 2022). However, we only found dehumanization in
association with harmful intent among preschoolers with the
most advanced belief attribution in Experiment 1. Notably, this
association dropped to marginal significance after controlling
for liking, suggesting that while dehumanization and liking are
likely distinct constructs (Mcloughlin et al. 2018), their effects
on harmful intent interact. In contrast, children with more
limited attributional abilities might not fully understand how
their choices could cause harm to a recipient, or minimal group
manipulations may not provide strong enough motivation for
the expression of harmful intent (Rhodes 2012). Together, our

Developmental Science, 2026

13 of 17

5UB0 1 SUOLULIOD A RO 3 (ed [dde ) A PouLeA0B 91 SOILE WO ‘98N JO S|NJ 10} AT 8UIIUO AB|1AA UO (SUOTIPUOD-PUE-SWLBYW00™ A5 1M AR q1 U IUO//STY) SUOIPUOD PUE SLLLB | 81 89S *[9Z0Z/E0/0T] UO AIIqIT8UIIUO ABIIM * SOLIq 1T AISAIIN 8NQ - NOUZ UM Aq S9TOZ 9S8P/TTTT OT/10p/L0Y" Ad 1w Aeiq 1 PUIUO//ScY WOJ) POpeOIUMOQ °E ‘9Z0Z *L89LL9YT



findings suggest the possibility that dehumanization and the
intent to harm are not as tightly linked in early childhood. While
replications with larger samples are needed, this preliminary
evidence points to a potential window before dehumanization
becomes tied to harmful acts, Interventions during this win-
dow that guide children’s fledgling theory-of-mind toward more
inclusive moral concern may help disrupt the consolidation
of dehumanization and reduce the likelihood that it facilitates
aggression later in life.

It is noteworthy that not all participants in our experiments rated
their ingroup or themselves as fully human. First, even groups
of adults typically do not rate their own ingroup as fully human
(Kteily and Bruneau 2017). Second, this pattern is unlikely to
be driven by ethnic differences between the children and the
faces used in the scale, as similar findings have been reported
among 6-year-old children in the UK who first used this scale
and should be more familiar with the faces it depicts. Their
average ratings of their ingroup was even lower on the same
facial humanness continuum (Mcloughlin et al. 2018). Another
possible explanation is that children are often viewed as human
becomings and not yet fully human in the sociocultural sense
(Haga, 2023). Our findings, alongside those of Mcloughlin et al.
(2018), imply that children across different cultural contexts may
also internalize this perspective.

As an initial attempt to test the association between theory-of-
mind development and perception of humanness in preschoolers,
the current experiments also have a number of potential limita-
tions that suggest directions for future research. First, we find
no relationship between our supplemental emotional sensitivity
measure and dehumanization. We suspect this is due to the binary
nature of our single measure. It is possible a wider range of direct
emotion detection tasks, like the “Reading the Mind in the Eyes
Test” (Baron-Cohen et al. 2001), will reveal a relationship between
emotion attribution abilities and dehumanization!. It will also be
essential to explore the role of individual variability in intentional,
emotional and perceptual attribution. We strongly suspect other
attribution measures will be related to dehumanization as well
(Harris 2017). Second, our experiment was only designed to
test for a blatant and broad form of dehumanization, grounded
in a developmentally emerging concept of humanness. It is
noteworthy that humanness can be multidimensional and consist
of components beyond mind (Fincher et al. 2018; Zhou et al.
2024). Although our comprehension check supports participants
understanding of the ordinal nature of the graphic metaphors, it
remains unknown if their conception of humanity was based on
physical human-likeness, metaphor or on more abstract qualities.
While a paucity of nonverbal measures remains a major con-
straint, a priority will be testing the developmental relationship of
mentalizing and multiple forms of dehumanization. For example,
future experiments can be designed to test how children conceive
of the outgroup as either having antisocial traits but lacking
positive human qualities, or somehow denying humanness more
globally (Over 2021). It may also be possible to use more subtle
measures to better differentiate if children are denying emotional
capacity, agency or other components of humanity (e.g., Bain
et al. 2009). A third limitation concerns the specific context
of our research. The competitive setting, which was designed
to maximize the likelihood of observing dehumanization (Zhou
and Hare 2022), limits the generalizability of our findings to

other social situations. Future work should test this relationship
in more diverse contexts, ideally using longitudinal designs to
delineate the causal developmental pathway that our cross-
sectional data cannot establish. Since our participants represent
a relatively homogenous sample being from a single nationality,
it is also theoretically urgent to explore whether the same link
between theory-of-mind development and dehumanization occur
in other cultural contexts using multiple cross-cultural measures.
There is also the possibility that the fixed order of task presen-
tation influenced participants responses, and a different order of
presentation may yield different results. A particularly important
test would be to vary whether the theory of mind task precedes
the intergroup task, as mentalizing before evaluating groups may
increase outgroup dehumanization rather than disliking.

Finally, our preschool participants have finite attentional
resources. Our design prioritized conciseness, but leaves us
unable to completely rule out the possibility that the relationship
we observed between dehumanization and theory-of-mind is
explained by a third unmeasured trait. One plausible candidate
might be executive function which is thought to be critical to
human unique mentalizing and group decision making (Hare
2017). Participants who failed the theory-of-mind tasks might
simply lack the level of executive function needed to attribute
false-beliefs or manifest bias on the dehumanization scale
(Devine and Hughes 2014;but see Wang et al. 2016). However,
two findings challenge this interpretation. First, participants in
both experiments without false-belief attribution still exhibited
a robust ingroup preference in their liking judgments. This
confirms they possessed enough executive capacity to understand
the scales, and express an ingroup social bias. Second, if executive
function alone drives the observed link between theory-of-mind
and dehumanization, then children with more advanced theory-
of-mind (and presumably greater executive function, Baker et al.
2021) should be less prone to dehumanization, as they could
have more cognitive skills to overcome in-group bias (Hoyo et al.
2019; Yu et al. 2016). However, we found that advanced theory-of-
mind was associated with stronger dehumanization. Moreover,
while executive function is know to increase with age (Devine
and Hughes 2014), we did not find a relationship between age
and dehumanization that should exist if executive function
was driving its emergence. This suggests that while executive
function facilitates complex social judgments, the emergence of
dehumanization is also associated with attributional abilities.
Future experiments can include measurse of executive function
to further test this interpretation.

Despite the potential limitations, the current experiments make
a novel contribution by examining dehumanization in 3- to 6-
year-olds and by including a relatively rare non-WEIRD sample.
Together, these findings offer initial evidence for a potential
developmental pattern for dehumanization. At birth, infants
distinguish humans from nonhuman animals (Axelsson et al.
2018; Haan et al. 2002; Pauen 2000). Soon after, and well before
the age of three, in-group favoritism emerges (Over 2018). As
theory-of-mind develops, children next integrate mental life into
their representation of humanness. They eventually see others as
having a mental life that can differ from their own, and apply
this capacity selectively, attributing more mental states to ingroup
than outgroup members (McLoughlin and Over 2017). At this
point, dehumanization emerges. While children begin showing
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human-unique forms of cooperation and prosociality that rely on
mental attribution, they also develop the potential to see a group
challenging their own as less than fully human and become more
accepting of harm toward them.

Overall, our results support the hypothesis that the ability to
attribute or deny mental states is associated with the attribu-
tion and denial of humanness according to group membership.
This overall pattern may be related to the observed link in
adults between dehumanization and reduced empathic responses
(Harris and Fiske 2006; Jack et al. 2013; Simon and Gutsell
2021), and will contribute to debates on the precise psychology
of dehumanization (Kteily and Landry 2022; Rai et al. 2018).
Importantly, our findings highlight that theory-of-mind is not
inherently prosocial but functions flexibly, modulated by group
membership. If correct, there is urgent need for strategies
and interventions that channel theory-of-mind toward broader
moral inclusion, for instance, by fostering awareness of out-
group members’ mental lives and establishing shared identities
and interdependence through cooperative learning and early
intergroup contact (Bruneau et al. 2021; Wright et al. 2014).
The most powerful interventions will generalize to previously
unencountered outgroups (Lolliot et al. 2013) and will increase
the recognition of humanness and moral concern for all humans
from the youngest ages into adulthood.
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Endnotes

1Tt also might be at the emotional level that liking most heavily modulates
whether individuals see others as possessing a full human mind and even
what kind of emotional states others are attributed (Enock et al. 2021).
Alternatively, it may be that sensitivity to other’s emotional states has
been overestimated in its importance during dehumanization (Bloom
2017).
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