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Emerging evidence suggests that children may think of robots—and artificial intelligence, more generally—as
having moral standing. In this paper, we trace the developmental trajectory of this belief. Over three develop-
mental studies (combined N = 415) and one adult study (N = 156), we compared participants’ judgments
(Experiments 1-3) and donation choices (Experiment 4) towards a human boy, a humanoid robot, and control

targets. We observed that, on the whole, children endorsed robots as having moral standing and mental life. With
age, however, they tended to deny experiential mental life to robots, which aligned with diminished ascription of
moral standing. Older children’s judgments more closely mirrored those of adult participants, who over-
whelmingly denied these attributes to robots. This sheds new light on children’s moral cognitive development
and their relationship to emerging technologies.

In 2016, Hanson Robotics unveiled a humanoid robot named
Sophia—designed to be a “unique combination of science, engineering,
and artistry” (Hanson Robotics, 2023). In the years following her
release, Sophia accumulated a long list of speaking engagements and
accolades (ranging from television appearances to sitting on panels
regarding the “social good” of artificial intelligence; NBC4 Washington,
2023). One of these honors, however, is especially striking: In October
2017, Sophia was awarded citizenship in Saudi Arabia. This made her
the first instance of artificial intelligence (AI) to have legal standing
(and, debatably, moral standing) equivalent to that of a human
(Parviainen & Coeckelbergh, 2021). To be sure, Sophia’s citizen status is
purely a legal designation—but these kinds of advances raise a host of
questions within the moral domain. Would turning Sophia off be morally
equivalent to killing a human? Does Sophia deserve the same kind of
moral treatment afforded to persons?

This paper sets aside normative matters, such as whether instances of
artificial intelligence actually have moral standing (or whether they will
in the future). We instead take up the descriptive question: What do
people think about the moral standing of artificial intelligence, and how
do these beliefs form?

* Corresponding author.

1. Developmental focus

We approach the study of Al moral standing from a developmental
perspective, comparing the judgments of children and adults. This serves
two purposes.

First, we gain insight into not only what people’s moral standing
beliefs are, but how these beliefs might form. Just as children (Jordan
etal., 2014) and adults alike appear predisposed to favor those similar to
them (Chae et al., 2022), they may similarly be predisposed to privilege
the moral standing of humans over non-humans, like Al Alternatively,
children and adults could disagree about the moral standing of artificial
minds. This would instead suggest that our moral standing beliefs are
malleable and learned over the course of development.

Second, we take children’s beliefs about the moral standing of arti-
ficial minds as worthy of investigation in and of themselves. Children
today will grow up with a closer relationship to technology than ever
before. Understanding their perspectives on artificial intelligence may
forecast the nature of human-computer social and moral interaction.

2. Considerations relevant to judgments of moral standing

One consideration relevant to people’s judgments of moral standing
is category membership. As sophisticated as humanoid robots may be,
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they might not qualify for the same moral status as humans, merely
because they are not humans. In research pitting human interests against
the interests of non-human animals (e.g., chimpanzees), adults tended to
prioritize human moral standing even when other factors (e.g., intelli-
gence) were held constant (Caviola et al., 2022). Though the majority of
this literature focuses on distinguishing humans versus non-human an-
imals, this consideration of “humanness” may similarly apply to
considering the moral worth of robots and artificial minds (Nijssen et al.,
2019). People with speciesist attitudes may place Al—along with many
forms of non-human animals—in the outer ranks of the moral circle.

Such speciesist moral beliefs may emerge over time (e.g., Neldner
et al., 2018). Between the ages of 5 and 9, children prioritize saving
humans (at the expense of non-human animals) less often than do adults
(Paruzel-Czachura et al., 2024; Wilks et al., 2021), and they care more
about the moral concerns of (at least some) robots (Sommer et al., 2019).
Indeed, children around 3-years-old even engage in spontaneously
helping behavior towards humanoid robots (Martin et al., 2020)—mir-
roring similar findings regarding early-emerging prosocial behavior to-
wards humans (Warneken & Tomasello, 2009).

Another consideration relevant to the determination of moral
standing is how people perceive the mental life of different entities (e.g.,
Gray et al., 2007; Ladak, 2024). If artificial intelligence is seen as
capable of suffering, this could bear important moral implications
(Shevlin, 2021). Indeed, ex—Google engineer Blake Lemoine became
convinced that the large language model “laMDA” was sentient and
therefore being deprived of its rights (Tiku, 2022).

Do people’s beliefs about the moral standing of Al hinge on how they
judge a given system’s mental capacities? In a landmark paper, Gray
et al. (2007) observed that people tie morality with mind: Participants
rated targets with greater “agency,” or capacity for higher-order mental
life, as deserving blameworthiness for their actions, whereas targets
with greater “experience,” or capacity for phenomenal states, deserved
greater protection from harm. These relationships were observed across
more than a dozen targets, including humans across the lifespan,
chimpanzees, dogs, frogs, God, and—importantly for our purpo-
ses—robots. Adults evaluated the robot target as having some degree of
agency but little experience, suggesting that robots may be held
accountable for misdeeds (but have limited moral standing themselves).

Young children, however, appear more willing than older children
and adults to ascribe mental abilities to artificial minds (Brink et al.,
2019; Kahn et al., 2012; Manzi et al., 2020; Weisman et al., 2017). This
may correspond with beliefs about moral standing. Children seem more
likely than adults to grant robots with “socio-emotional capacities,” like
being able to feel love (Weisman et al., 2017), and children who grant
robots with greater mental capacities are less likely to see them as
“creepy” (at least before age 9; Brink et al., 2019). This tendency to
assign robots with mental and moral characteristics seems to diminish
over development. After witnessing an experimenter transgressing
against a robot during a lab visit, for example, 15-year-olds proved less
likely to see the robot as a “mental and moral other” than 9-year-olds
and 12-year-olds (Kahn et al., 2012). As it stands, though, this existing
literature cannot address how specific aspects of mind perception, like
agency and experience, align with children’s beliefs about robot moral
standing (or whether these beliefs shift in tandem over development).

In this paper, we explore the relationship between mind perception
and moral status—expanding on this existing developmental literature
(e.g., Flanagan et al., 2023; Kahn et al., 2012; Sommer et al., 2019;
Weisman et al., 2017). Specifically, the present research stands to pro-
vide deeper understanding of how specific aspects of mind perception (e.
g., agency, experience) relate to moral standing judgments in early to
middle childhood. In four experiments, we examine children and adults’
beliefs about the moral standing of a robot, human, toy bear (control,
Experiments 1-4), and a rock (additional control, Experiment 4),
alongside their beliefs about the mental lives of these entities. From this,
we hope to gain new understanding of how moral standing judgments
form within the domain of artificial intelligence, as well as whether
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these judgments draw on inferences related to mind perception. We see
this as informative for understanding (and potentially even forecasting)
human-AI social interaction.

For access to our preregistrations (when applicable), materials, data,
and R scripts across all studies, please see the Open Science Framework.
All studies received ethical approval from the Yale University Psychol-
ogy Department’s Institutional Review Board. For developmental
studies, participants’ parents provided consent (and children provided
assent) before the start of the research. For adult research, participants
consented before participating.

3. Experiment 1

For this exploratory study, we investigated how children’s evalua-
tions of mental life and moral standing might differ across different
kinds of entities. To examine these effects, we provided children with
stories about a human boy transgressing against another human, a robot,
or a toy bear. The toy bear served as a control, allowing us to identify
whether children mentalize (and moralize) robots differently from ar-
tifacts commonly anthropomorphized during early development (e.g.,
toys). Participants evaluated the extent to which their target was
harmed by these transgressions, whether the agent intended to perform
the transgression, and whether the agent deserved punishment. In
another phase, participants evaluated the mental capacities of the target
victim.

3.1. Method

3.1.1. Participants

We collected data in-person from 123 children between the ages of 4
and 13. Again, we treated this as an exploratory investigation—meaning
that we did not preregister hypotheses or analyses, set an a priori stop-
ping rule, or evenly sample based on age. We removed data from seven
participants prior to analysis for either (1) failing a comprehension
check (n = 6), or (2) not having age-related demographic information
attached to their data (n = 1). This left 116 children in our final sample
(Mgge = 7.73, SDgge = 2.09; 59 identified as male, 57 identified as
female).

3.1.2. Materials and procedure

We randomly assigned participants to either the human boy, robot,
or toy bear condition. We described each event identically across these
conditions, except for target-based information (e.g., “This is Drew. He’s
a [boy/robot/toy bear]”).

In the transgression phase of the experiment, each participant eval-
uated one physical transgression and one non-physical transgression (in
counterbalanced order) directed towards their target (see Fig. 1). After
hearing about the transgression, we asked participants, “Do you think
being [pushed onto the ground / called a mean name] hurt Drew?” (Yes/
No). If participants said yes, we then asked them “how much” they
thought the target was hurt (a teeny bit, a little bit, or a lot). Using this
same metric, we also asked about the agent’s intentionality (i.e., “Do
you think Matt meant [to push Drew onto the ground]?”) and whether
the agent deserved punishment (i.e., “Do you think Matt should get in
trouble for [pushing Drew onto the ground]?”).

In the “mental life” phase, each participant evaluated their target on
four higher-order mental capacities (i.e., self-control, memory,
communication, planning) and four experiential mental capacities (i.e.,
anger, fear, hunger, happiness), drawn from Gray et al. (2007). Mir-
roring the transgression phase of the experiment, we asked each of these
questions in a yes-no format (e.g., “Do you think Drew can feel angry?”),
followed by a three-point scale (if participants responded affirmatively)
to gauge the strength of their responses. If a child affirmed that a robot
could feel happy, for example, the experimenter would then ask, “How
much do you think Drew can feel happy—a teeny bit, a little bit, or a
lot?”. We then ended the experiment with a comprehension check and
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Matt pushed Drew onto the ground.

Do you think being pushed onto the ground hurt Drew?

No

How much do you think being pushed onto the ground hurt Drew?

A little bit
A teeny bit

Fig. 1. Example stimuli used in Experiments 1 and 2. © 2024 GoAnimate, Inc.
Images are copyrighted by and used by permission of VYOND™. VYOND is a
trademark of GoAnimate, Inc., registered in Australia, Brazil, the European
Union, Norway, the Philippines, Singapore, Switzerland and the
United Kingdom.

provided the child with a prize. We presented all stimuli to participants
using an iPad with the iOS Qualtrics application.

3.2. Results & discussion

In the following subsections, we investigate children’s evaluations of
(1) robot mental life, (2) robot suffering, (3) punishment deserved by a
human agent after transgressing against a robot, and (4) the intention-
ality of a human agent who transgressed against a robot. Given that we
did not sample children evenly by age for this experiment (and testing
for age effects would violate model assumptions), we collapsed across all
participants for these analyses.

3.3. Data preparation

To determine the degree of mental life, harm vulnerability, punish-
ment, and intentionality that children endorsed on each trial, we created
a continuous scale by re-coding “No” responses as 0, “a teeny bit” as 1, “a
little bit” as 2, and “a lot” as 3 (as has become standard within related
areas of developmental psychology; e.g., Flanagan et al., 2023). To see
our analysis of the non-re-coded data (i.e., the binary judgments across
all metrics)—which echoes the analyses presented in the primary
text—see the “Supplemental Online Materials” file on the Open Science
Framework.'

! There are a few discrepancies to report between the supplementary analysis
(i.e., regarding binary data) and the primary analysis (i.e., regarding continuous
data). Specifically, children’s binary evaluations of harm vulnerability did not
differ across targets, nor did children distinguish between the punishment
deserved by transgressors across targets. For more detail, please see the SOM.
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3.4. Mental life

In evaluating whether children’s evaluations of mental life varied by
target, we submitted our data to two mixed-effects linear models (one
for psychological agency, and one for psychological experience). Chil-
dren in our sample ascribed the greatest degree of psychological agency
to the human (M = 2.26, SD = 1.06), followed by the robot (M = 2.19,
SD = 1.11), and toy bear (M = 0.90, SD = 1.24), though children
evaluated the agency of the human and robot targets similarly (human-
robot: f = —0.07, 95% CI [-0.43, 0.28], t(459) = —0.41, p = .68).
Children only rated the toy bear as having diminished psychological
agency (human-toy bear: g = —1.37, 95% CI [—-1.73,—1.00], t(459) =
—7.38, p < .001, see the leftmost panel of Fig. 2).

For psychological experience, children granted the human with the
highest degree of mental life (M = 2.50, SD = 0.92), which differed from
the robot (M = 1.75, SD = 1.32), which differed from the toy bear (M =
1.25, SD = 1.39; human-robot: g = —0.74, 95% CI [-1.11,—0.37], t
(457) = —3.93, p < .001; human-toy bear: g = —1.24; 95% CI [—1.63,
—0.86], t(457) = —6.38, p < .001, see the second panel from the left in
Fig. 2).

3.5. Harm vulnerability

When evaluating these targets’ degree of suffering, the children in
our sample distinguished between targets to some extent: The human
target was rated the most harmed (M = 2.78, SD = 0.66), followed by the
robot (M = 2.40, SD = 1.00) and the toy bear (M = 2.04, SD = 1.27)—
though only the toy bear was rated significantly less harmed than the
human target (human-robot: g = —0.37, 95% CI [—0.75, 0.008], t(226)
= —1.93, p = .06; human-toy bear: § = —0.73,95% CI [—1.13, —0.34], ¢
(226) = —3.68, p < .001, see the middle panel of Fig. 2).

3.6. Agent punishment and intentionality

We also probed whether children thought the agent (i.e., the non-
target entity who performed the transgressions against the target)
deserved punishment for transgressing, as well as whether children
thought this behavior was performed intentionally.

In the present sample, children endorsed that agents who trans-
gressed against humans (M = 2.58, SD = 0.69) and robots (M = 2.43, SD
= 0.99) deserved similar punishment (f = —0.15, 95% CI [—0.55, 0.25],
t(227) = —0.74, p = .46), over and above that of the agent who trans-
gressed against the toy bear (M = 1.56, SD = 1.32; f = —1.02, 95% CI
[—1.44, —0.61], t(227) = —4.85, p < .001, see the rightmost panel of
Fig. 2). They did not, however, endorse that that these agents differed on
intentionality (human-robot: f = —0.34, 95% CI [-0.83, 0.15], t(227) =
—1.36, p = .18; human-toy bear: g = —0.29, 95% CI [-0.80, 0.21], t
(227) = —1.14, p = .25, see the second panel from the right Fig. 2).

From this experiment, we gained initial insight into children’s
evaluations of robot mental life and moral standing. Children rated the
human and robot targets similarly on most metrics—such as higher-
order mental life, vulnerability to harm, and degree of transgressor
punishment—while also distinguishing between these targets in terms of
experiential mental life. This provides preliminary evidence that chil-
dren privilege robot moral standing, as compared to artifacts (e.g., toys).

4. Experiment 2

Are these patterns stable across development, such that adults think
similarly about robots? For Experiment 2, we provided the same
experiment to a sample of adults, addressing whether the patterns
observed in Experiment 1 persist beyond childhood.

We preregistered two predictions: First, we anticipated that adults
would rate the human target as having the most mental life and being
the most vulnerable to harm—more so than either the robot or toy bear
targets. Second, we predicted that adults would rate the robot as having
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Fig. 2. Children’s evaluations from Experiment 1. Error bars depict +/— standard error of the mean.

greater mental life (i.e., agency and experience together) than the toy,
but they would rate the robot and toy as similarly vulnerable to harm.

4.1. Method

4.1.1. Participants

We recruited 158 online participants from Amazon Mechanical Turk
(anticipating a sample of approximately 125, after exclusions). We
excluded two participants for failing attention checks, leaving 156 in our
final sample (Mg = 33.8, SDgee = 9.79; 78 identified as male, 71
identified as female, 1 identified as nonbinary, 6 declined to answer). To
participate, we required participants to be located within the United
States and have an approval rating of 95% or greater. We paid partici-
pants $0.25 for participation.

4.1.2. Materials and procedure
All materials were identical to those of Experiment 1 (with the
addition of an adult-appropriate attention check).

4.2. Results

4.2.1. Mental life

To test our hypotheses, we ran a series of mixed-effects models.” As
in Experiment 1, we re-coded the data to create a continuous measure of
responses. Here, adults rated the human target highest in agency (M =
2.49, SD = 0.85), over and above the robot (M = 1.79, SD = 1.29; g =
—0.70, 95% CI [—1.00, —0.40], t(606) = —4.59, p < .001) and toy bear
(M = 0.35, SD = 0.80; g = —2.15, 95% CI [—2.44, —1.85], t(606) =
—14.14, p < .001; see leftmost panel of Fig. 3).

For experience, however, we observed stronger distinctions in how
adults evaluated human and non-human targets. The adults in our
sample only endorsed the human target (M = 2.63, SD = 0.82) as having
experiential mental life, and they generally denied these capacities for
both the robot (M = 0.34, SD = 0.86) and toy bear (M = 0.29, SD = 0.78;

2 We initially preregistered a series of ANOVAs for this experiment. Given the
structure of our data, however, we later agreed that running linear mixed-
effects models (with participant set as a random effect) would be superior for
testing our hypotheses. As such, we report linear mixed-effects models (and
binomial logistic regressions, in the SOM) throughout the paper. This is the only
deviation from our preregistration within this experiment, and we report results
from the original analysis plan in the SOM. These alternative models do not
change any of the reported effects.

see the second panel from the left in Fig. 3). This was convergent with
results from a mixed-effects linear model with participant as a random
effect (human-robot: g = —2.29, 95% CI [-2.56, —2.03], t(605) =
—16.89, p < .001; human-toy bear: g = —2.34,95% CI [-2.61, —2.07], t
(605) = —17.30, p < .001).

We also predicted that, when looking at agency and experience
together, adults would evaluate the robot as having greater mental life
than the toy. These data suggested this to be the case, t(650.13) = 9.72,
95% CI [0.59, 0.89], p < .001.

4.2.2. Harm vulnerability

In contrast to the children tested in Experiment 1, adults demon-
strated a distinct pattern in evaluating targets’ susceptibility to harm
(human-robot: = —1.51, 95% CI [—1.91, —1.11], t(300) = —7.42,p <
.001; human-toy bear: p = —1.40, 95% CI [—1.80, —1.00], #(300) =
—6.92, p < .001; see middle panel of Fig. 3). As anticipated, the human
was seen most capable of suffering (M = 2.27, SD = 0.84), without
differences between the robot (M = 0.76, SD = 1.23) and toy bear targets
(M = 0.86, SD = 1.27), t(198.90) = —0.57, 95% CI [-0.45, 0.25], p =
.57. An exploratory model further suggested that participants’ tendency
to endorse suffering was strongly predicted by the denial of experience-
related mental capacities (8 = 0.77, 95% CI [0.62, 0.91], t(150) = 10.15,
p < .001) but not agency-related capacities ( = —0.14, 95% CI [—0.30,
0.03], t(150) = —1.64, p = .10).

4.2.3. Agent punishment and intentionality

Moreover, adults also thought transgressors against robots (f =
—0.37, 95% CI [-0.74, —0.003], t(301) = —1.99, p < .05) and toy bears
(8 =-0.93, 95% CI [—1.29,—0.56], t(301) = —4.95, p < .001) deserved
less punishment than transgressors against humans (see the rightmost
panel of Fig. 3). Similarly to children’s evaluations, however, these ef-
fects seem unrelated to beliefs about transgressor intentionality (ps >
0.05; see second panel from the right in Fig. 3).

5. Experiment 3

The prior two experiments suggest a developmental distinction: In
Experiment 1, children considered robots as having rich mental lives and
moral standing (e.g., believing that they can suffer, endorsing punish-
ment towards transgressors). Adults in Experiment 2, by contrast, typi-
cally denied these attributes. When do children begin to constrict their
moral circle towards robots?

In a third experiment, we gauged children’s beliefs about the moral
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Fig. 3. Adults’ evaluations from Experiment 2. Error bars depict +/— standard error of the mean.

standing of artificial intelligence by asking whether it was “okay” or “not
okay” to transgress against a robot (as compared to the human and toy
bear targets). We call these “moral permissibility” beliefs, as they regard
whether it was “okay” that a transgression occurred. We see this as a
more valid test of moral standing than our previous metric, as one might
endorse that an entity can suffer without necessarily caring morally that
the entity suffers.

We improved this experiment in two additional ways: First, given our
inability to probe age effects in Experiment 1, we took care to sample
enough children within each age group to identify potential age-related
differences with sufficient power (95% for a three-way interaction be-
tween age, target, and mental capacity ascription). Second, we modified
this experiment to be within-subjects. We believe this provides impor-
tant insight into how children compare these targets to one another
when forming judgments.

In light of this, we preregistered three predictions. We anticipated
that (1) older children would most strongly endorse human moral
standing, whereas younger children would discriminate between
humans, robots, and toys to a lesser degree. We also predicted that older
children would ascribe (2) heightened agency and (3) heightened
experience to the human boy target (over the robot and toy bear),
whereas younger children would discriminate between these targets to a
lesser extent.

5.1. Method

5.1.1. Participants

In light of a G*Power-based power analysis, we collected data from
161 children (ages 5-10.99). This allowed us to test for a medium-sized
(f = 0.25) three-way interaction with 95% power. Before analysis, we
removed data from 13 children (due to failing embedded manipulation
checks, being outside the age boundary for the study, or for not having
age-related demographic information). Our final sample consisted of
148 children (Mgge = 7.59, SDgge = 1.64; 73 identified as male, 75
identified as female). Each child received a small prize for participating.

5.2. Materials and procedure

As in Experiment 1, we provided participants with vignettes where a
boy transgressed against either another human boy, a robot, or a toy
bear. We removed the harm vulnerability item and replaced it with an
updated moral permissibility item (e.g., “Do you think it was okay for
Matt to push Drew onto the ground, or that it was not okay for Matt to

push Drew onto the ground?”). We followed up the initial binary items
with an extended three-point scale, as described in Experiment 1.

In light of this experiment being entirely within-subjects and pro-
vided to children, we opted to only include the two most representative
mental capacity items for agency and experience, respectively (i.e., the
capacity to tell right from wrong, to act with self-control, to experience
hunger, and to experience fear). Further, given that children (Experi-
ment 1) and adults (Experiment 2) ascribed similar degrees of inten-
tionality to transgressors, we removed the item probing whether the
agent “meant to” transgress. Aligning with our prior methodology,
however, we again asked participants whether the transgressor deserved
punishment. We also collected data from children online (via Zoom
conference call, with Qualtrics stimuli screen-shared to participants) or
in-person using iPads (via the iOS Qualtrics app).”

5.3. Results

5.3.1. Mental life

We first analyzed a mixed-effects linear model (setting the human
target as the reference category and participant as a random effect) to
examine whether children’s ascription of mental life varied by target.
Consistently with the prior experiments, children distinguished between
the mental lives of each target (see the top two panels of Fig. 4). As
compared to the human, participants ascribed less mental life to the
robot (f = —0.97, 95% CI [-1.10, —0.84], t(1771) = —15.10, p < .001)
and the toy bear (8 = —1.77, 95% CI [—-1.89, —1.64], t(1771) = —27.51,
P < .001)—an effect which amplified with age (human-robot: f = —0.28,
95% CI [-0.36, —0.21], t(1768) = —7.41, p < .001; human-toy: =
—0.30, 95% CI [-0.37, —0.22], t(1768) = —7.80, p < .001). Indeed,
children seemed to learn to deny psychological experience to robots, in
particular. Though, with age, children ascribed diminished agency to
both the robot (f = —0.22, 95% CI [-0.33, —0.12], t(880) = —4.20,p <
.001) and the toy (p = —0.35, 95% CI [—0.46, —0.25], t(880) = —6.63, p
< .001), this age-related dampening for robots was especially strong for
psychological experience (f = —0.34, 95% CI [—0.45, —0.24], t(880) =
—6.55, p < .001).

3 We began collecting data for this experiment prior to the onset of the
COVID-19 pandemic. Our lab collected the remainder of the data via Zoom. We
made a slight modification to the phrasing of the experiment—using the word
“cannot,” rather than “can’t”—for ease of understanding participant choices
over the computer. These shifts in phrasing did not impact the results of the
experiment.
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Fig. 4. Scatterplot of children’s evaluations of agency (top panel), experience (second panel from the top), moral permissibility (second panel from the bottom), and
punishment towards transgressors (bottom panel) from Experiment 3 (with 95% confidence intervals). The x-axis denotes participant age.

Denying robots certain psychological capacities may underpin an
emerging lack of moral concern towards them. Though children’s
evaluations of psychological agency did predict the degree to which it
was “okay” to transgress against a given target (f = 0.13, 95% CI [0.05,
0.20], t(437) = 3.15, p < .003), children’s evaluations of psychological
experience was a stronger predictor than this metric (8 = 0.24, 95% CI
[0.15, 0.32], t(437) = 5.56, p < .001).

5.3.2. Moral permissibility

We also fit a model to examine whether permissibility beliefs varied
by target. Collapsing across age, children saw transgressions as “more
okay” when directed towards the robot (8 = —0.31, 95% CI [—0.43,
—0.18], t(883) = —4.80, p < .001) and toy bear (8 = —1.14, 95% CI
[-1.26, —1.01], t(883) = —17.73, p < .001). We then added participant
age into this model. With age, children rated transgressions against ro-
bots ( = —0.10, 95% CI [—0.18, —0.03], t(880) = —2.62, p < .01) and
toys (8 = —0.13, 95% CI [—0.20, —0.05], t(880) = —3.30, p < .002) as
more permissible than transgressions against the human (see the second
panel from the bottom in Fig. 4).

5.3.3. Agent punishment

Finally, we fit an exploratory mixed-effects linear model predicting
children’s punishment judgments. Here, older children tended to
endorse lesser punishment for transgressors against robots and toys

(human-robot: g = —0.13, 95% CI [—0.21, —0.05], t(879) = —3.02,p <
.004; human-toy: = —0.16, 95% CI [—0.25, —0.08], t(879) = —3.82,p
< .001).

Taken together, these findings fit well with the possibility that, early
in development, children are willing to grant moral standing to robots.
With age, we observed a more adult-like pattern of judgments: Children
ascribed less mental life to robots, as compared to humans—with this
pattern being especially pronounced for psychological experience.
Further, when children endorsed that robots had less psychological
experience, they also tended to believe that it was “more okay” to
transgress against them. This dovetailed with their beliefs about pun-
ishment (i.e., that it was more acceptable to transgress, and that trans-
gressors deserved lesser punishment). We take this to suggest that
children may learn over early childhood to think of robots as less worthy
of moral consideration.

6. Experiment 4

Data from the prior experiments demonstrated a developmental shift
in people’s beliefs concerning robot mental life and moral standing. In a
final experiment, we provided children with a behavioral measure of
moral standing—a Dictator Game. We did this in an attempt to
approximate a high-cost measure of moral concern. Past work has shown
that children’s moral reasoning is linked to high-cost, but not low-cost
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prosocial behavior (Eisenberg & Shell, 1986), with cost being a major
barrier to prosocial action (Kirby et al., 2023; Mao et al., 2023).
Although perhaps debatable from a philosophical standpoint, we see a
meaningful distinction between someone who claims to care about
climate change (but never actually tries to reduce their carbon footprint)
versus an individual who claims to care (and actually tries to reduce
their carbon footprint). As such, we provide a costly measure of proso-
ciality as a more stringent test of children’s moral concern. By allowing
participants to distribute valuable resources to these targets, we gain
deeper understanding of whether children truly consider robots to be a
social and moral other.

We preregistered a series of developmental predictions.* Specifically,
we anticipated that (1) children would share the most tokens during the
Dictator Game with the human target, followed by the robot target, and
then the control targets. We also predicted that (2) older children would
donate fewer tokens to all non-human targets than younger children,
and (3) perceived mental life (collapsing across agency and experience)
would predict greater donation across all targets.

6.1. Method

6.1.1. Participants

To detect a small to medium-sized simple effect (d = 0.25) with 85%
power, we needed to obtain data from 150 children (with 25 per age
group, ages 5-10.99). Our final sample included 151 children (Mg =
7.49, SDgge = 1.71; 76 identified as male, 74 identified as female, 1
identified as “other”). We did not exclude any participants. Each child
received a small prize for their participation.

6.1.2. Materials and procedure

As with Experiment 3, we collected data from children either online
or in-person. For this experiment, we included the three prior targets, as
well as a “rock” (control). Also identically to Experiment 3, we prompted
children to evaluate the mental life of each target (within-subjects) on
four mental life items.

In a separate phase of the experiment, we had children partake in a
Dictator Game (Benenson et al., 2007) with each target. We described
the situation as follows: “Here, we have four tokens. You can keep as
many as you want or give away as many as you want. If you give a token
away, it will go to the [target]. You can use the tokens that you keep to
pick out a prize at the end. What do you want to do with your tokens?”.
Children indicated to the experimenter how many tokens they wished to
keep or distribute.

6.2. Results

6.2.1. Mental life

To determine whether children’s beliefs about higher-order mental
life varied by target and by participant age, we ran mixed-effects linear
models with participant set as a random effect (see Fig. 5). Consistently
with the prior findings, older children ascribed diminished agency to the
robot ( = —0.12, 95% CI [-0.21, —0.02], t(1196) = —2.38, p < .02),
and even less to the toy bear (4 = —0.21, 95% CI [-0.30, —0.11], t
(1196) = —4.28, p < .001) and rock (f = —0.19, 95% CI [—0.29, —0.10],
t(1196) = —3.92, p < .001).

Children distinguished between the human and non-human targets
to an even greater degree for evaluations of psychological experience.
We ran the same model on ratings of experiential mental life: Again,
children ascribed less experience, as age increased, to the robot (f =
—0.32, 95% CI [-0.40, —0.25], (1195) = —8.52, p < .001), toy bear ($

4 We originally planned to replicate this study with adults, and we prereg-
istered developmental-adult comparisons. Due to constraints, we focus here
solely on predictions concerning the developmental sample. We see it as
valuable to execute an extension of this paradigm with adults in future research.
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Fig. 5. Scatterplot of children’s evaluations of mental life from Experiment 4
(with 95% confidence intervals). The x-axis denotes participant age.

= —0.21, 95% CI [-0.28, —0.13], t(1195) = —5.46, p < .001), and rock
(p = —0.18, 95% CI [-0.25, —0.10], t(1195) = —4.72, p < .001).

6.2.2. Dictator Game

We then tested whether children donated resources differently to-
wards each of the targets (see Fig. 6), and whether donation behavior
shifted with age. Contrary to our predictions, after Bonferroni correc-
tion, children’s donation behavior only significantly differed between
the human and rock (p < .001), and the robot and rock (p < .03). To
further probe potential mechanisms underpinning children’s moral
behavior, we followed this analysis with a mixed-effects model with
participant set as a random effect: With age, children donated fewer
tokens to the robot (8 = —0.12, 95% CI [-0.23, —0.001], t(594) =
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Fig. 6. Children’s average donation behavior by target in Experiment 4. The
dashed line indicates a “fair” donation in the Dictator Game (2 out of 4 tokens).
Error bars depict +/— standard error of the mean.
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—2.00, p < .047), the toy bear (f = —0.13, 95% CI [-0.24, —0.01], t
(594) = —2.16, p < .033), and the rock (§ = —0.21, 95% CI [-0.32,
—0.09], t(594) = —3.53, p < .001), as compared to the human target.

Following this, we ran an additional model including mental life
judgments as a predictor. Here, we find that, even when adjusting for
target, children’s ascriptions of mental life predicted donation behavior
(see Fig. 7; agency: f = 0.11, 95% CI [0.008, 0.21], t(596) = 2.14, p <
.034; experience: f = 0.12, 95% CI [0.003, 0.24], t(596) = 2.02, p <
.045).

In sum, these data replicate and extend the patterns observed pre-
viously. Over early to middle childhood, children increasingly denied
mental life to robots. When children endorsed robots (and other non-
human targets) as having lesser mental life, they also tended to donate
fewer tokens to these targets in a Dictator Game. Importantly, children
of all ages consistently ascribed mental life to the human target, and they
most often donated a “fair” number of tokens during human trials. By
contrast, during robot trials, we observed substantial variability in
perceived mental life—which, again, correlated with the number of
tokens donated.
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Fig. 7. Scatterplot comparing children’s donation behavior and evaluations of
mental life (collapsed across agency and experience) from Experiment 4 (with
95% confidence intervals). The dashed line indicates a “fair” donation in the
Dictator Game (2 out of 4 tokens).
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7. General discussion

Robots—and artificial intelligence, more broadly—are becoming
increasingly present in everyday life. In four experiments, we examined
how children and adults consider the mental life and moral standing of
robots, tracing the developmental trajectory of their beliefs.

In Experiment 1, we observed that children tended to consider ro-
bots’ “higher-order” mental life as similar to humans, while also denying
that robots had experiential mental capacities. They also thought that,
following a moral transgression, humans and robots suffered to a similar
degree—over and above the suffering experienced by a toy bear (con-
trol). They also believed that transgressors against humans and robots
deserved similar punishment, whereas a transgressor against a toy bear
deserved less.

In Experiment 2, we replicated this experiment with a sample of
adults. Here, we observed a different set of patterns: Adults thought
robots had less agentic and experiential mental life than humans, far
closer to their evaluations of the toy. They also indicated that the robot
suffered less than the human after being transgressed against, which
coincided with their denial of the robot having an experiential mind.
Unlike the children in Experiment 1, adults further believed that
transgressors against robots deserved less punishment than trans-
gressors against humans.

In Experiments 3 and 4, we gained insight into the developmental
trajectory of children’s beliefs. In Experiment 3, we modified our moral
standing measure to gauge whether children thought transgressions
against robots were “more okay” than transgressions against humans.
Indeed, with age, children endorsed that transgressions against robots
were more morally permissible than transgressions against human-
s—which was predicted by their greater tendency to deny that robots
had experiential mental life. We also observed that, with age, children
tended to ascribe lesser agentic mental capacities to robots (as compared
to the human target). Finally, children most often said that transgressors
against humans deserved punishment for their wrongdoing—and with
age, they endorsed lesser punishment for transgressors against robots
and toys.

In Experiment 4, we probed children’s moral behavior towards ro-
bots. We again tested their evaluations of mental life and observed
whether this predicted donation behavior in a Dictator Game. Aligning
with the prior experiments, we observed a developmental decline in
children’s thinking that robots had agentic and experiential mental ca-
pacities. This decline predicted their donation behavior: Older children
donated fewer tokens and ascribed fewer mental capacities to robots
(along with both control targets, a toy bear and a rock).

Taken together, this suggests that the tendency to deny the moral
standing of robots may emerge over the course of early development.

7.1. Do children really see robots as having mental life and moral
standing?

One unexpected finding emerged regarding younger children’s
relatively high attribution of mental life and moral standing to the
control targets, the toy bear and the rock. This raises the concern that the
participants were pretending or play-acting when responding to our
vignettes. Indeed, it may be that “children who more readily imagine (or
simulate) others’ mental states do so both in the context of role play and
anthropomorphism” (Severson & Woodard, 2018, p. 11, emphasis
added). This concern was part of the motivation for Experiment 4,
though the findings did not completely alleviate these concerns. If par-
ticipants were merely pretending that the rock had moral standing, they
shouldn’t have given any resources to it—and yet, some participants did.

This complicates the interpretation of our data. Were the younger
children “playing around” when judging the robot target’s mental life
and moral standing? Given existing evidence that children maintain
more expansive moral concern early in development (e.g., Neldner et al.,
2018; Wilks et al., 2021), which coincides with a documented tendency
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for younger children to ascribe robots with mental life (e.g., Kahn et al.,
2012), we remain open to the possibility that the younger children we
tested considered robots to have true mental life and moral standing. We
note, however, that donation behavior may have been artificially
inflated by our paradigm: Children may have been more generous than
they would have otherwise been, as they made all of their donation
decisions in front of an experimenter.

Relatedly, there are also questions about the relationship between
perceived moral standing and donation behavior. Past work has shown
that several factors affect children and adults’ willingness to donate
resources to robots (as compared to humans), including perceptions of
the robot (e.g., likability, anthropomorphism, and utility; de Kleijn et al.,
2019), social status (Weil et al., 2020), and prior success in multi-round
games (Hsieh et al., 2023). As such, though we employed this task to
approximate a high-cost moral belief, we recognize that a number of
additional factors may influence children’s decision to share (or not
share) in this case. Importantly, however, the relationship identified
between perceived mind and sharing indicates that the measure is at
least somewhat related to perceived moral status. Nonetheless, we
recommend that future research probe the present effect further,
potentially by allowing children to engage in private donations or by
employing alternative behavioral measures.

7.2. Limitations

We also recognize that a series of methodological and theoretical
limitations apply to these experiments. First, we focused on a narrow set
of static stimuli and collected data exclusively from the United States
and Canada. Though these sample demographics may limit whether the
present effects generalize (Simons et al., 2017), recent evidence suggests
that researchers’ study design and analysis choices may prove an even
greater threat to generalizability (Holzmeister et al., 2024; Yarkoni,
2022). Testing the robustness of the present effects by, for example,
modifying the existing paradigm to gauge children’s moral judgments
and behavior towards an actual, physically present robot (e.g., Molla-
hosseini et al., 2018) or by taking a “multi-analyst” approach (Aczel
et al., 2021) may be particularly informative.

Second, we cannot speak to whether children interpreted our “moral
permissibility” item (i.e., whether it was “okay” to transgress) as
regarding intrinsic or extrinsic value. We intended to ask children about
intrinsic value—when an entity matters morally for its own sake. But
when something has extrinsic value, it is good “for the sake of something
else to which it is related in some way” (Zimmerman & Bradley, 2019). If
we had given children the opportunity to provide open-ended responses,
we would have better insight into whether they interpreted our item as
intended. This also may serve as a valuable avenue for future study.

7.3. Future directions

We see the current set of experiments as a foray into understanding
developmental moral standing beliefs, particularly within the domain of
artificial intelligence. Many future directions remain. Children may
ascribe greater moral standing to robots, but the implications of these
beliefs are unclear. What happens, for instance, if protecting a robot is in
tension with protecting a human? Some existing literature gestures at
how children might evaluate these cases (Kahn et al., 2012), but there
remains ample opportunity for further research to shed light on this.

This work also raises questions concerning mechanism. Here, we
highlight the relationship between mental life and moral standing,
echoing an expansive existing literature in moral psychology (e.g., Gray
et al., 2007; Schein & Gray, 2018). There are a host of other possible
moderators which may contribute to perceptions of moral standing. One
such possibility is perceived dangerousness (Piazza et al., 2014). It may
be that adults’ apprehension towards granting Al with moral privileges
stems in part from perceiving them as harmful to human interests.

We note as well that these findings may be limited to children’s
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beliefs about robots and not to artificial intelligence more generally.
Critically, the “robot” we asked children about had a humanoid physical
form—unlike the chatbots, for example, that are becoming increasingly
familiar to children and adults alike (e.g., ChatGPT). How children
evaluate the mental capacities and moral standing of Al will likely vary
across specific kinds of technology (Flanagan et al., 2023; Ladak et al.,
2023). In this same vein, we see it as valuable to probe potential indi-
vidual differences that could moderate these effects, such as familiarity
with common Al products (e.g., voice assistants, like Apple’s Siri) or
endorsement of “substratism” (i.e., having prejudicial attitudes towards
Al as a result of their non-biological material composition; Pauketat &
Anthis, 2022).

In sum, we report evidence from four studies demonstrating a
developmental shift in children’s evaluations of robot moral standing
and mental life. Earlier in childhood, robots appear conceptually closer
to natural kinds, like humans, than artifacts, like toys—both within the
mental and the moral domain. This sheds new light on children’s moral
cognitive development and their relationship to emerging technologies.
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