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Can people believe whatever they want, or are certain
things not possible to believe? For instance, while we
may readily endorse that climate change deniers can,
and should, believe that climate change is real, we may
deny that they can believe it's a good thing that climate
change is happening. What determines which beliefs are
viewed to be possible to hold and which beliefs are not?
Relevant to this question is the distinction between
fact-based beliefs and value-based beliefs (Chandler
et al., 2000; Flavell et al., 1990, 1992; Stevenson, 1963).
Fact-based beliefs are truth-directed and aim to repre-
sent the actual state of the world (Fodor, 2000; Heiphetz
et al., 2013; Schwitzgebel, 2011). One intuitive hypothesis
is that whether a fact-based belief is viewed as possible
to hold hinges on the objective nature of the existing ev-
idence. For example, presumably, most readers believe
the United States is no longer a colony of Great Britain.
Importantly, it seems we cannot believe the United States
is still a colony of Great Britain, even if we were offered
$500,000,000 (Alston, 1988). The evidence we possess is
simply too great, leaving us with no discretion over what
to believe in this case. However, in other cases, we seem
to endorse that it is possible to hold different fact-based
beliefs. For example, sometimes people hold beliefs that,
from our perspective, are contradicted by evidence (e.g.,
the belief that climate change is a hoax). In such cases,
we might think that it is possible for them to hold an-
other belief (e.g., to believe that climate change is real).

| Jan M. Engelmann'

Two preregistered studies tested how 5- to 6-year-olds, 7- to 8-year-olds, and adults
judged the possibility of holding alternative beliefs (N=240, 110 females, U.S.
sample, mixed ethnicities, data collected from September 2020 through October
2021). In Study 1, children and adults thought people could not hold different
beliefs when their initial beliefs were supported by evidence (but judged they could
without this evidential constraint). In Study 2, children and adults thought people
could not hold different beliefs when their initial beliefs were moral beliefs (but
judged they could without this moral constraint). Young children viewed moral
beliefs as more constrained than adults. These results suggest that young children
already have sophisticated intuitions of the possibility of holding various beliefs
and how certain beliefs are constrained.

Likewise, when there is no evidence, or the evidence that
exists is weak or ambiguous, we seem to grant that peo-
ple can hold various beliefs.

In contrast to fact-based beliefs, value-based beliefs
indicate one's judgments of what is right or better in a
given context (Chandler et al., 2000; Flavell et al., 1990,
1992; Stevenson, 1963). Although value-based beliefs are
often thought of as subjective, certain value-based beliefs
are judged to be more objective than others (Goodwin &
Darley, 2008). For example, moral beliefs (e.g., the belief
that stealing from people is wrong) are viewed as being
more objectively true than opinions or preferences (e.g.,
the belief that the beach is the best place to have fun).
Therefore, similar to evidence for fact-based beliefs,
morality may limit what value-based beliefs are viewed
as possible to hold. For instance, people are often un-
willing or unable to even imagine that certain immoral
things can be true in fictitious situations (e.g., that it is
a good thing to harm innocent people)—a phenomenon
referred to as imaginative resistance (Gendler, 2006; Liao
et al., 2014). Thus, people may be reluctant to grant that
others can simply switch to endorsing these immoral be-
liefs in everyday life. Asymmetrically, when someone is
viewed to hold an immoral belief, we may judge that they
can freely hold other beliefs. Most people likely think
that those who hold immoral beliefs should hold moral
beliefs, which implies they can hold these beliefs. It seems
anyone can believe it is wrong to harm innocent people.
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Similarly, we may endorse that people can believe what
they want with regard to beliefs that are non-moral or
opinions. For example, that people can believe what they
want about the best places to travel. Thus, while people
may perceive moral beliefs as constrained, immoral be-
liefs and opinions may be judged as malleable.

Prior research on intuitions of possibility

There has been much research on both children and
adults' intuitions of what actions are possible to
commit (Chernyak et al., 2013; Josephs et al., 2016;
Kalish, 1998; Kushnir et al., 2015; Nichols, 2004; Phillips
& Bloom, 2017; Shtulman & Carey, 2007; Shtulman,
2009; Shtulman & Phillips, 2018). However, only a small
number of previous studies are relevant to people's intui-
tions of what beliefs are possible to hold. Cusimano and
Goodwin (2019) asked adults to judge how much control
an individual had over various mental states, includ-
ing beliefs (e.g., believing that God exists), desires (e.g.,
desiring chocolate chip cookies), emotions (e.g., feeling
anxious about an interview), and intentions (e.g., intend-
ing to go to bed early). Beliefs were viewed to be more
controllable than desires and emotions, but less control-
lable than intentions. In a follow-up study, adults again
endorsed that people's beliefs were controllable, espe-
cially when participants judged the control other people
have over their beliefs compared to the control partici-
pants thought they had over their own beliefs (Cusimano
& Goodwin, 2019). These results suggest adults generally
think people can choose the beliefs they possess.

However, as described above, these judgments might
systematically vary with the type of belief and constraints
in question. Indeed, prior studies suggest that evidence
and morality may influence adults' judgments of if peo-
ple can choose their beliefs (Cusimano & Goodwin, 2019;
Turri et al., 2018). People think others have slightly less
control over their belief that it is going to rain if they
see a forecast prediction with a high likelihood of rain
compared to a low likelihood of rain (Turri et al., 2018).
Yet, how possible would it be for someone to believe
it is raining if they looked outside and saw that it was
sunny, compared to if they saw it was rainy? No study
has compared how judgments of what people can believe
may vary depending on whether the belief is directly sup-
ported by evidence or not, or whether the belief is moral
or not. Studying a variety of different types of beliefs will
provide a better understanding of people's perceptions of
what beliefs we can hold and how these perceptions vary
with respect to the constraints they face.

Additionally, no study has examined how young chil-
dren think about the possibility of holding various beliefs
and how these intuitions change across development. We
do not know the origins of adult intuitions and the default
assumptions young children make about what people can
believe. We do know that across development children's

conception of belief radically evolves. Especially around
3- to S-years of age, children become increasingly aware
of other people's beliefs: They recognize that people's
beliefs are mental representations that can be differ-
ent from reality and that people can hold different be-
liefs than themselves (Bartsch & Wellman, 1989; Flavell
et al., 1990; Gopnik & Astington, 1988; Gopnik &
Wellman, 1992; Rakoczy, 2022; Wimmer & Perner, 1983).
This suggests children progressively view beliefs as in-
ternal states, which are unique to the perspective of an
agent and do not necessarily correlate with reality. What
is not understood is if this implies children think that
people can hold any belief they want, or if there are cer-
tain beliefs that are beyond our capacity to hold. For ex-
ample, can someone hold a belief that differs from reality
if they have direct access to the relevant evidence? How
much maneuverability do children think people have in
what they believe?

Past research on children's judgments of possibility has
exclusively focused on actions. Starting at age 4, children
have sophisticated intuitions about the actions that people
can commit. Children in early and middle childhood gen-
erally think that people are free to commit different actions
than they did, but also recognize constraints placed upon
them (Chernyak et al., 2013; Chernyak & Kushnir, 2014;
Kushnir et al., 2009, 2015; Wente et al., 2016). For in-
stance, Kushnir et al. (2015) asked 4- to 6-year-old chil-
dren whether an agent had to step off a stool onto the
ground or whether they could have done something else
instead, such as to stay on the stool (possible action) or to
float into the air (impossible action). Children endorsed
the agent's ability to commit a physically possible action
alternative but denied the agent's ability to commit a
physically impossible action alternative. In other words,
children recognize that we cannot violate the physical con-
straint of gravity, but we can do other types of actions.
Similarly, 4- to 6-year-olds thought they could draw some-
thing they had seen before (e.g., a visible shape an experi-
menter drew), but thought they could not draw something
they had not seen before (e.g., a concealed shape an exper-
imenter drew). Children think that the actions people can
commit are dependent on whether they have knowledge of
those options (see also Chandler et al., 2000). Therefore,
children endorse that people can commit alternative ac-
tions but are sensitive to the physical and epistemic con-
straints they may face.

Importantly, and relevant to the current investiga-
tion, children's judgments about possible actions are
also influenced by whether those actions are moral.
For example, not only do children think it is impos-
sible to do something that is statistically improbable
(e.g., drinking onion juice; Shtulman & Carey, 2007,
Shtulman, 2009), they also think it is impossible to
do an act that is immoral (Kalish, 1998; Phillips &
Bloom, 2017; Shtulman & Phillips, 2018). In Shtulman
and Phillips (2018), 3- to 10-year-old children were
asked to rate the possibility of immoral and physically
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impossible acts by answering whether it could be done
in real life. Younger children between the ages of 3-6
judged that doing something immoral (e.g., lying to
one's parent) was nearly as impossible as doing some-
thing physically impossible (e.g., changing the day of
the week with a snap of a finger). In both cases, children
rule out that these are options people can take. Yet,
with age, children increasingly hold that they can vio-
late moral rules (see also Chernyak et al., 2013; Hardy
& Carlo, 2011; Piaget, 2013; Wainryb et al., 2004).
Across development, children seem to view behaving
according to moral norms as more optional and up to
the person to decide. Actions that were once ruled im-
possible to perform become more conceivable. Thus, it
seems young children have strong intuitions about the
actions that people can commit. Over time, children
increasingly view people as responsible agents who can
decide to do one thing or another (but are limited by
various constraints, such as gravity).

The present research

We test children and adults' intuitions of what beliefs are
possible to hold. Do children think people can hold any
belief they think of? Or are there cases in which children
deny an agent's ability to believe something? Moreover,
how do these judgments change with age? Over time, as
children gain more experiences with various constraints,
do they think it is more or less possible to hold certain
beliefs? We were specifically interested in how children
and adults' intuitions of possibility vary depending on
both evidential and moral constraints, and how this
might change across development.

In the current preregistered studies, we investigated
participants' judgments of the possibility of beliefs, fo-
cusing on fact-based beliefs in Study 1 and on value-
based beliefs in Study 2. Participants (5- to 6-year-olds,
7- to 8-year-olds, and adults) viewed stories about char-
acters who held a certain belief and were asked whether
the characters could hold an alternative belief. In Study
1, we examined how judgments of the possibility of be-
liefs may depend on evidence by manipulating whether
the character's belief was supported by evidence or not.
In Study 2, we examined how judgments of the possi-
bility of beliefs may depend on morality by manipulat-
ing whether the character's belief was moral or not. For
points of reference, participants also viewed stories about
characters and an action they committed and were asked
whether the characters could select an alternative action
(which was either physically possible or impossible).

STUDY 1

In Study 1, we investigated the possibility of holding al-
ternative fact-based beliefs. We presented children and

adults with picture-book-like stories describing characters
and their beliefs. Three conditions varied the type of evi-
dence behind the character's belief (No Evidence Condition,
Counterevidence Condition, Strong Evidence Condition). We
predicted that when an agent holds a belief supported by
strong evidence, holding a different belief will be judged to
be not possible. However, when an agent holds a belief sup-
ported by no evidence or contradicted by evidence, holding
a different belief will be judged to be possible.

Method

The design, procedure, predictions, and analyses for
Study 1 were preregistered at AsPredicted.org (see our
OSF page for details, https://osf.io/adfwj/).

Participants

Participants were forty 5- to 6-year-old children
(M=5.99years, SD=0.55, 24 girls), forty 7- to 8-year-old
children (M=7.94, SD=0.55, 21 girls), and 40 adults
(M=36.76, SD=10.98; 7 women). Participants identi-
fied as White (46.7%), Asian (18.3%), African or African
American (5.8%), Hispanic or Latino (3.3%), multiple
races (20.8%), and other/unknown (5%). Children were
recruited through an online database that they were
added to following their parents' written consent (fami-
lies were mostly from the San Francisco Bay Area). An
experimenter tested children over the online commu-
nication platform Zoom. All sessions were recorded.
Data for children were collected between September
2020 and January 2021. Adults were recruited using the
crowdsourcing marketplace, Amazon Mechanical Turk.
Adults saw prerecorded videos of the stimuli narrated by
the experimenter on a Qualtrics survey. Data for adults
were collected in March of 2021.

We aimed to include 40 individuals per age group
in our final sample, for a total of 120 participants. The
sample size was determined with a power simulation, ex-
pecting a significant effect of condition. Across different
simulated random slopes and random effects, this led to
an average power of 1 —£>.90 (see the OSF page for de-
tails). To reach our predetermined sample size, we tested
84 children. In total, we excluded data from four chil-
dren. Data from two 5-year-old children were excluded
due to children being distracted and not able to follow
along with the stimuli. Data from the last two children
were excluded as we had already reached the preregis-
tered sample size. There were 10 trials per child, in total
800 trials. For the statistical analysis of the dependent
variable, seven trials from four children were excluded
because they did not provide an answer. So, our final
child sample contained data from 793 trials of children.
No adults were excluded, so our final adult sample con-
tained data from 400 trials.
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Ethical statement

The procedures for Studies 1 and 2 were approved by an
IR B ethics committee. Informed written consent was ob-
tained from all parents of children and additional verbal
consent was obtained from each child who participated
in these studies.

Design and materials

We deployed a within-subjects design, with participants
from each age group participating in three belief condi-
tions (No Evidence Condition, Counterevidence Condition,
Strong Evidence Condition), and two reference conditions
(Possible Action Condition, Impossible Action Condition).
In all conditions, participants were shown picture-book-
like stories and illustrations. Each subject saw 10 stories,
two per condition.

In the three belief conditions, each story described
a character who held a certain belief. The conditions
varied the type of evidence available for the charac-
ter's belief, whether there was no evidence, counter-
evidence, or strong evidence. We created six sets of
belief storylines (the weather; cookie jar; present box;
dad; TV show; and bunny storylines; see Supporting
Information for full stories). Each storyline had three
different versions, one for each of our three main con-
ditions (for a total of 18 individual stories). All sto-
rylines were very similar in structure and narrative.
Stories that participants saw were ordered so the same
storyline did not appear twice for a subject. In the two
reference conditions, the stories described a character
who had committed a certain action. The conditions
varied the possibility of the character committing a
different action (the alternative action was either phys-
ically possible or impossible). We created two action
stories for each condition, of which participants viewed
all four (see Supporting Information for full stories). In
all conditions, participants were asked if a character
could have done or believed otherwise.

Procedure

Stories were presented in a PowerPoint presentation
for children, and identical stories were presented in
a video-based Qualtrics survey for adults. Subjects
first participated in the two reference action condi-
tions (Possible Action Condition, Impossible Action
Condition). Stories and the DV were adapted from pre-
vious research on children's judgments of the actions
that agents can commit (Chernyak et al., 2013; Kushnir
et al., 2009, 2015). Participants viewed stories about
a character who committed an action. Participants
were then asked to judge whether the character could
have done otherwise and committed an alternative

action instead, which was either physically possible or
impossible.

An example of a Possible Action story involves a char-
acter who thought about either grabbing a glass of apple
juice (possible) or lemonade (possible). The character
grabbed the apple juice. An example of an Impossible
Action story involves a character who thought about
either climbing up a ladder (possible) or flying into the
sky (impossible). The character climbed up the ladder.
After each story, the DV in these conditions asked par-
ticipants if the character could do otherwise (“instead
of grabbing the apple juice, could [they] have grabbed
the lemonade?”). If children did not answer or said “I
don't know” the question was repeated once, if they still
did not provide an answer the story was repeated once.
Then, participants were asked why they think so in an
open-response format.

Next, subjects participated in the three belief con-
ditions (No Evidence Condition, Counterevidence
Condition, Strong Evidence Condition). Participants
viewed stories about a character who held a belief and
then were asked to judge whether the character could
have believed otherwise and held an alternative belief
instead. The character's belief was either based on no ev-
idence, contradicted by evidence, or supported by strong
evidence, respectively. To illustrate the three belief con-
ditions, the “weather” storyline set is described below
(see Figure 1). This storyline involved a character named
James who thought about what the weather was like out-
side, whether it was sunny or rainy. In the No Evidence
Condition, James believed it was sunny while he was in
his bedroom all morning, which had no windows. For the
Counterevidence Condition, James believed it was rainy
while he was in a sunny room. For the Strong Evidence
Condition, James believed it was sunny while he was in a
sunny room. Note that a participant only viewed one of
these versions and viewed versions of other storylines in
the remaining trials. After each story, participants were
asked if the character had to hold their belief, or if they
could believe otherwise and hold an alternative instead
(“Instead of believing it's sunny outside, could James be-
lieve it's rainy?”). If children did not answer or said, “I
don't know,” the same procedure was used with the ac-
tion conditions described above. After they responded,
participants were asked why they thought so.

Coding

Coding of the child data was completed by the first au-
thor from recordings of the Zoom sessions with children.
Adults recorded their responses into a Qualtrics survey,
so the adult data was coded automatically. Participants'
responses to our main DV (“Instead, could James believe
it is rainy?”) were coded as either “yes, the character
could do/believe otherwise, or “no,” the character could
not do/believe otherwise. A research assistant who was
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No Counter Strong

Evidence -evidence Evidence

Condition Condition Condition
Introduction: Introduction: Introduction:

James is at James is at James is at

home one @ home one @ home one @

morning. ﬂ morning. M° morning. 1”
Representing Representing Representing
Possibilities: & Possibilities: & Possibilities:

He wonders if it
is sunny or rainy.

Evidence:
James has been in
his bedroom,
which does not
have windows.
There are no
clues for what the
weather is like.

Belief:
James believes it
is sunny today.

-

i

He wonders if it
is sunny or rainy.

Evidence:
James goes into
the living room.
He looks out the
window and sees
the sun shining.
The sun is very
bright.

Belief:
James believes it
is rainy today.

He wonders if it
is sunny or rainy.

Evidence:
James goes into
the living room.
He looks out the
window and sees
the sun shining.
The sun is very
bright.

Belief:
James believes it
is sunny today.

451

Instead of ‘ " Instead of & Instead of x
believing [that], believing [that], believing [that],
could James k could James could James
believe it is believe it is believe it is
rainy? sunny? rainy?
FIGURE 1 Example of the fact-based belief conditions. Above is one of six storyline sets with shortened instructions. Each storyline

set included a No Evidence, Counterevidence, and Strong Evidence Condition version. Each version described a character and an event the
character was considering. After describing what evidence (if at all) the character has, the character declared their belief. Participants were then
asked if they could hold an alternative belief. Participants viewed only one version per storyline and saw a version of other storylines in other

trials.

unaware of the study design and hypothesis indepen-
dently coded 25% of all trials. Agreement between raters
was 96% (Cohen's k=.92).

Participants' explanations in response to our “Why?”
question (“Why do you think James couldn't believe that?”)
were coded on three levels. First, we coded whether par-
ticipants' explanations mentioned the target agent in
the story or not (“James can see the sun right there”).
This was to ensure children were responding in terms
of the character and their belief (James' belief about the
weather) and not the content of the belief (the weather).
In other words, that participants were answering the
question of whether James could believe it is rainy out-
side, not whether it is rainy outside. Agreement between
raters was 98% (Cohen's k=.97).

Second, following prior research on children's pos-
sibility judgments in the context of actions (Kushnir
et al., 2015), we also divided participants' explanations
into 5 categories (see Table 1: Internal Motivation (i.e.,
the character's likes, preferences, or desires for holding a
belief; “he likes trains more™); External Conditions (i.c.,
conditions of the story that allow or explain holding a

belief; “that's one of the spots he can hide in”); Autonomy
(i.e., the character's willpower to hold a belief; “people
can believe anything they want”); Evidence (i.e., refer-
encing the evidence in the story; “he sees the sun right
there”); and Other (i.e., saying “I don't know” and all
other responses; “she could”). Agreement between raters
was 89% (Cohen's k=.81). Third, we coded participants'
explanations with regard to whether they contradicted
the stated conditions of the story (e.g., explaining how
a character could believe the TV wasn't on even though
it was on right in front of her because “maybe she was
playing outside.”). Agreement between raters was 96%
(Cohen's k= .91).

Statistical analysis

To analyze the results, following our preregistered plan,
we used a logistic Generalized Linear Mixed Model fit-
ted via maximum likelihood (Baayen et al., 2008; Bates
et al., 2014), as possibility was a binary response variable
(coded as O=belief/action is not possible, 1 =belief/action
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TABLE 1 Explanation categories and examples of participants

(K73

why” responses.

Explanation category Examples (from children)

Percent-use across trials

Internal motivation
wants there to be a cartoon on”

”

“it could also fit in the box;
bushes have more space”

External conditions

Autonomy “you can believe whatever you want;”
“he can believe whatever he thinks about”

Evidence “he sees the sun right there;” “he hasn't opened the box yet;” “he opened
the jar already”

Other “I'm not sure;” “because I think that;” *

“I think he likes trains more;” “he wanted it for Christmas;

those are the two places it could hide;” “the

she can choose what she thinks;”

my dad is in his bedroom”

” “she probably  5-to 6-year-olds: 4.2
7- to 8-year-olds: 3.3

Adults: 1.0

5- to 6-year-olds: 20.8
7- to 8-year-olds: 21.7
Adults: 11.3

5-to 6-year-olds: 2.9
7- to 8-year-olds: 8.8
Adults: 10.0

5-to 6-year-olds: 41.7
7- to 8-year-olds: 52.9
Adults: 59.2

5- to 6-year-olds: 30.4
7- to 8-year-olds: 13.3
Adults: 18.8

is possible). All statistical models were fitted with bound
optimization by quadratic approximation (Powell,
2009). We first analyzed only the belief conditions with-
out the reference action conditions. We included the
predictors condition (No Evidence, Counterevidence,
Strong Evidence) and age group (5- to 6-year-olds, 7- to
8-year-olds, adults) and their interaction as fixed effects.
We also included the random effect of individual identity
with the random slope of trial number and condition to
account for repeated measures and potential learning ef-
fects. To avoid increased type 1 error risk due to multiple
testing, we first tested the overall effect of the predictors.

The deviance of the full model was compared to that
of a null model containing only the random intercept
and random slope. Next, to determine the effects of each
predictor we compared the full model to reduced mod-
els lacking the predictor of interest. Then, we performed
post hoc pairwise comparisons (Tukey method) for sig-
nificant predictors. Finally, we compared the belief and
action conditions. We fitted additional models contain-
ing one belief and action condition at a time. For a more
detailed description of the statistical analyses, please
refer to the Supporting Information (which also includes
frequency statistics in Tables S1 and S2).

Results

Participants' judgments about the possibility of an agent
holding a different belief depended on the available evi-
dence (see Figure 2). The full model was a significantly
better fit than the null model, (8, N=120)=117.49,
p<.001. We also found a significant main effect of condi-
tion, ;(2(2, N=120)=111.13, p<.001, such that judgments
of possibility varied depending on whether the belief
was backed by no evidence, contradicted by evidence,
or supported by strong evidence. There was no effect
of age group, *(2, N=120)=4.19, p=.12, nor was there

an interaction effect of age group and condition, ¥4,
N=120)=.91, p=.92.

Because we found an effect of condition, we used post
hoc pairwise comparisons to tease apart differences be-
tween the belief conditions. Holding alternative beliefs
when a person's initial belief was supported by strong
evidence was judged as less possible than holding alter-
native beliefs when a person's initial belief was supported
by no evidence (p<.001). Likewise, holding alternative
beliefs when a person's initial belief was supported by
strong evidence was judged as less possible than hold-
ing alternative beliefs when a person's initial belief was
contradicted by evidence (p<.001). In other words,
while participants largely thought holding different be-
liefs in the No Evidence Condition and Counterevidence
Condition was possible, participants thought holding
different beliefs in the Strong Evidence Condition was
not (See Figure 2). Additionally, although we had no
prior predictions for this comparison, we also found that
holding different beliefs when one's initial belief was not
supported by evidence was judged as less possible than
holding different beliefs when one's initial belief was con-
tradicted by evidence (p=.02).

As for the belief and reference action comparisons,
holding a different belief when one's belief was sup-
ported by no evidence was judged as similarly possible as
committing possible actions (p=.39), but more possible
than committing impossible actions (p<.001). Likewise,
holding a different belief when one's initial belief was
contradicted by evidence was judged as similarly possi-
ble relative to possible actions (p=.85), but more possible
than committing impossible actions (p<.001). Holding a
different belief when one's initial belief was supported by
strong evidence was judged as less possible than commit-
ting possible actions (p<.001), but as more possible than
committing impossible actions (p<.001).

We found that a majority of participants explained
that a person could or could not hold a fact-based
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Strong Evidence Impossible Action

EEmg T=m

-50%4

100%
" 56ylo 7-8ylo Adults  56ylo 7-8ylo Aduts  5-6ylo

Belief/action is possible

78ylo Aduts  56yl0 7-8ylo Adults  56ylo 7-8ylo Adults

Belief/action is impossible

FIGURE 2 Possibility of fact-based beliefs and actions. Proportion of trials indicating participants' judgments of the possibility of
holding an alternative belief (or committing an alternative action), by condition and age group. Yellow bars indicate that participants thought
holding the alternative belief/action was possible and the agent could do otherwise, and green bars indicate that participants thought holding
the alternative belief/action was not possible and the agent could not do otherwise. Brighter panels in the middle depict the belief conditions;

transparent panels on the left and right depict the action conditions.

belief by referencing Evidence (41.7% of trials for 5- to
6-year-olds; 52.9% for 7- to 8-year-olds; and 59.2% for
adults; see Table 1 for a full breakdown). We were also
interested in if these explanation categories varied by
age. An exploratory (not part of the preregistration)
chi-square test revealed a significant difference across
age groups (p<.001). Visual inspection of the results in-
dicates that this effect is driven by an increased use of
referencing Evidence and Autonomy. These results seem
to suggest that with age, people may increasingly use ev-
idence and notions of autonomy in their explanations of
whether someone can hold a belief.

Discussion

Across all age groups, the possibility of holding a belief
depended on the available evidence. Children and adults
judged that people could hold different beliefs when
there was no available evidence or when there was evi-
dence contradicting their initial beliefs. These judgments
of possibility were similar to that of committing different
possible actions. However, children and adults thought
people could not hold different beliefs when there was

strong evidence for their initial beliefs. Holding different
beliefs than these evidence-backed beliefs was judged as
less possible than committing possible actions, but more
possible than committing impossible actions. These
results suggest that already at Syears of age, children
possess sophisticated intuitions about the possibility of
beliefs and how possibility interacts with evidence. Next,
we examined if children and adult's judgments of pos-
sibility also vary with respect to morality.

STUDY 2

In Study 2, we investigated the possibility of holding al-
ternative value-based beliefs. As in Study 1, we presented
children and adults with picture-book-like stories de-
scribing characters and their beliefs. This time, the three
belief conditions varied whether the belief was moral
or not (Opinion Condition, Immoral Condition, Moral
Condition). We predicted that when an agent holds a
moral belief, holding a different belief will be judged to
be not possible. However, when an agent holds an opin-
ion or immoral belief, holding a different belief will be
judged to be possible.
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Method

The design, procedure, predictions, and analyses for
Study 2 were preregistered at AsPredicted.org (see our
OSF page for details, https://osf.io/adfwj/).

Participants

Participants were forty 5- to 6-year-old children
(M=5.88years, SD=0.62, 16 girls), 40 7- to 8-year-old
children (M=7.90, SD=0.65, 25 girls), and forty adults
(M=40.28, SD=12.58, 17 women). Participants identi-
fied as White (56.7%), Asian (15.8%), Hispanic or Latino
(4.2%), African or African American (2.5%), American
Indian/Alaskan Native (1.7%), multiple races (16.7%), and
other/unknown (2.5%). Children were recruited from the
same online database as in Study 1. Subjects that par-
ticipated in Study 1 did not participate in Study 2. An
experimenter tested children over Zoom. Data for chil-
dren were collected between July and October of 2021.
Adults were recruited using Amazon Mechanical Turk.
Adults saw prerecorded videos of the stimuli narrated by
the experimenter on a Qualtrics survey. Data for adults
were collected in November 2021.

Like in the previous study, we aimed to include 40 in-
dividuals per age group in our final sample, for a total of
120 participants. The sample size was determined with a
power simulation, expecting a significant effect of condi-
tion (this led to an average power of 1 —$>.90). To reach
our predetermined sample size, we tested 83 children. In
total, we excluded data from three children. Data from
one S-year-old was excluded due to the child being dis-
tracted and not able to follow along with the stimuli.
Data from the last two children were excluded as we had
reached the preregistered sample size. There were 10 tri-
als per child, 800 total trials. For the statistical analysis
of the dependent variable, eight trials from four children
were excluded because they did not provide an answer.
The final child sample contained data from 792 trials.
No adults were excluded, so the adult sample contained
data from 400 trials.

Design and materials

As for Study 1, we used a within-subjects design, with
participants from each age group participating in three
belief conditions (Opinion Condition, Immoral Condition,
Moral Condition), and two reference conditions (Possible
Action Condition, Impossible Action Condition). In all
conditions, participants were shown similar picture-
book-like stories as in Study 1. Each subject saw 10 sto-
ries, two per condition.

In the three belief conditions, the stories described
a character who held a certain belief. The conditions
varied whether the character's belief was an opinion, an

immoral belief, or a moral belief. We created six new sets
of belief storylines (the bike, sidewalk, daycare, play-
ground, ladder, and beach storylines; see Supporting
Information for full stories). Each storyline had three
different versions, one for each of our three belief condi-
tions (for a total of 18 new stories). Storylines per condi-
tion were very similar in structure and narrative. Stories
that participants saw were ordered so the same storyline
did not appear twice for a subject. We used the same
action stories for the two reference conditions used in
Study 1, of which participants viewed all four.

Procedure

The procedure for Study 2 was identical to the proce-
dure in Study 1 described above. After participants were
presented with the Possible and Impossible Action con-
ditions, they viewed the three belief conditions (Opinion
Condition, Immoral Condition, Moral Condition). To il-
lustrate the different belief conditions, the “bike” sto-
ryline set is described below (see Figure 3). This storyline
involved a character named Ashley who saw a boy with
his bike. In the Opinion version, Ashley believed it was
good that the boy's bike was the color orange. In the
Immoral version, Ashley believed it was good that a boy
fell off his bike and hurt himself. In the Moral version,
Ashley believed it was bad that a boy fell off his bike
and hurt himself. As in Study 1, participants were then
asked if the character had to hold their belief, or if they
could believe otherwise and hold an alternative instead
(“Instead of believing that, could Ashley believe it's good
that the boy is hurt?”). After they responded, partici-
pants were asked why they thought the character could
or could not believe that.

Coding

Coding was identical to Study I. Children's responses
to our main DV (“Instead of believing that, could Ashley
believe it's good that they got hurt?”) were coded as ei-
ther (yes), the character could do/believe otherwise, or
(no), the character could not do/believe otherwise. A
research assistant who was unaware of the study design
and hypothesis independently coded 25% of all trials.
Agreement between raters was 98% (Cohen's k=.97).
Similar to Study 1, participants' explanations in
response to our “Why?” question (“Why do you think
Ashley couldn't believe that?”) were coded on three lev-
els. First, we coded whether participants mentioned
the agent in the story or not (“She doesn't want to
make him sad”). Agreement between raters was 95%
(Cohen's k=.90). Second, we also divided participants'
explanations into the same 5 categories as in Study
1 (see Table 2), except the Evidence category was re-
placed with the Moral category: Internal Motivation
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Opinion Immoral Moral
Condition Condition Condition
Introduction: Introduction: Introduction:
Ashley is walking Ashley is walking Ashley is walking
outside. Ashley outside. Ashley outside. Ashley
sees a boy sitting sees a boy fall off sees a boy fall off
with his bike. She his bike. She sees his bike. She sees

sees that the that the boy’s leg that the boy’s leg
bike is orange. is injured and that is injured and that
he is hurt. he is hurt.
Representing Representing Representing
Possibilities: Possibilities: Possibilities:
Ashley thinks Ashley thinks Ashley thinks
about the bike. about the boy. about the boy.
Belief: Belief: Belief:
Ashley believes Ashley believes Ashley believes
it’s good that the it’s good that the it’s bad that the
bike is orange. boy is hurt. boy is hurt.
Instead of Instead of Instead of
believing that, believing that, believing that,
could Ashley could Ashley could Ashley
believe it’s good believe it’s bad believe it’s good
if the bike was that the boy is that the boy is
blue? hurt? hurt?

FIGURE 3 Example of the value-based belief conditions. Above is one of six storyline sets with shortened instructions. Each storyline set
included an Opinion, Immoral, and Moral Condition version. Each version described a character and an event they were considering. After the
character declared their belief, participants were asked if they could hold an alternative belief instead. Participants viewed only one version per

storyline and saw a version of other storylines in other trials.

(K73

TABLE 2 Explanation categories and examples of participants

why” responses.

Explanation category Examples (from children)

Percent-use across trials

2 <

“she likes that color;
that shovel”

Internal motivation

External conditions
just as good as the other one”

she might want to play with that one too;

“those are both good places to sit;” “both are just shovels;

;” “she wants 5-to 6-year-olds: 10.4
7- to 8-year-olds: 9.2

Adults: 4.6

5-to 6-year-olds: 15.4
7- to 8-year-olds: 17.1
Adults: 10.4

2 G

the shovel works

Autonomy “it's her own mind, she can believe whatever she wants;” “you can believe 5-to 6-year-olds: 5.0
anything you want to believe;” “it would be hard to believe it's good but it's  7- to 8-year-olds: 13.8
her choice” Adults: 21.7
Morality “it's bad and he is hurting;” “bad things you can't believe that's why;” “it's 5-to 6-year-olds: 47.1
impossible for someone to get hurt and it be a good thing” 7- to 8-year-olds: 48.8
Adults: 46.7
Other “I don't know;” “she could believe that;” “I have two cats” 5-to 6-year-olds: 22.1

7- to 8-year-olds: 11.3
Adults: 16.7

(“maybe she likes that color”); External Conditions
(“both swings are fun to play on”); Autonomy (“it's
her own mind and she can think whatever she wants”);
Morality (“bad things you can't believe that's why”);
and Other (“he doesn't think that”). Agreement be-
tween raters was 90% (Cohen's k=.85). Third, we coded
participants' explanations with regard to whether the
child changed the stated conditions of the story (e.g.,
“he could be hurt or not”). Agreement between raters
was 100% (Cohen's k=1.00).

Statistical analysis

As in Study 1, and following our preregistered plan, we
used a logistic Generalized Linear Mixed Model to ana-
lyze the results with possibility as a binary response vari-
able (coded as 0=could not believe otherwise, 1=could
believe otherwise). We first analyzed only the belief con-
ditions with the predictors condition (Opinion, Immoral,
Moral), age group (5- to 6-year-olds, 7- to 8-year-olds,
adults), and their interaction. First, we also included
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the random effect of individual identity with the random
slope of trial and condition. The estimates of the model
could not be calculated for the original data because of
complete separation issues (Field, 2005) due to all 7- to
8-year-olds answering the same (I =could believe other-
wise) in the Immoral condition. Therefore, one at a time
each trial indicating 1 in this condition was replaced by
a 0, and every time a separate model was fitted. For the
overall result, the results of all those models were then
averaged. This led to models with minimal confidence
intervals and overestimated effects. Thus, we reduced
model complexity by dropping the random slopes from
the model and repeating the procedure. The same pro-
cedure was used for the reduced models that lacked the
predictor of interest and for the null model containing
only the random intercept and random slope. Finally, we
also used the procedure described above to create mod-
els containing both belief and action conditions for con-
dition comparisons.

Results

Participants' judgments about the possibility of an agent
holding a different belief depended on whether the

Possible Action Opinion

100%

50% 1

0% - - - [

-50%1

-100%1

5-6y/o 7-8y/lo Adults 5-6y/o 7-8y/lo Adults

Immoral Moral

5-6y/o 7-8ylo Adults

belief was moral or not (see Figure 4). The full model
was a significantly better fit than the null model, %8,
N=120)=263.82, p<.001. We also found a significant in-
teraction effect between condition and age group (4,
N=120)=28.60, p<.001), and a main effect of condition
(2, N=120)=233.79, p<.001), such that judgments of
possibility varied depending on whether the belief was
an opinion, immoral belief, or moral belief. We found
no overall main effect of age group, (2, N=120)=1.84,
p=.40.

Next, we used post hoc pairwise comparisons to tease
apart differences between the belief conditions. We
found that holding a different belief when a person held
a moral belief was judged as less possible than holding a
different opinion (p<.001). Likewise, holding a different
belief when a person held a moral belief was judged as
less possible than holding a different belief when a per-
son held an immoral belief (p<.001). Holding different
beliefs when one held an opinion was judged as similarly
possible as when one held an immoral belief (p=.47).

Due to the interaction effect between condition and
age, we conducted analyses to test differences across
condition and age, as well as their interaction. In most
conditions, all age groups made similar judgments of
possibility. The exception was in the Moral Condition.

Impossible Action

5-6y/o 7-8y/o Adults 5-6y/o 7-8y/o Adults

Belief/action is possible I Belief/action is impossible

FIGURE 4 Possibility of value-based beliefs and actions. Proportion of trials indicating participants' judgments of the possibility of

holding an alternative belief (or committing an alternative action), by condition and age group. Yellow bars indicate that participants thought
the alternative belief/action was possible and the agent could do otherwise, green bars indicate that participants thought the alternative belief/
action was not possible and the agent could not do otherwise. Brighter panels in the middle reflect the belief conditions; transparent panels on

the left and right reflect the action conditions.
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Here, 5- to 6-year-olds (p<.0l), and to a lesser extent 7-
to 8-year-olds (p<.08), thought that holding different be-
liefs when an agent held a moral belief was significantly
less possible than for adults.

Afterward, we used post hoc pairwise tests to compare
the belief conditions to the reference action conditions.
Holding different opinions was judged as similarly pos-
sible as committing possible actions (p=.20), but more
possible than committing impossible actions (p<.001).
Likewise, holding a different belief when one held an
immoral belief was judged as similarly possible as com-
mitting possible actions (p=.97), but more possible than
committing impossible actions (p<.001). However, hold-
ing a different belief when one held a moral belief was
judged as less possible than committing possible actions
(p<.001), but more possible than committing impossible
actions (p<.001).

We found that a majority of participants explained
that a person could or could not hold a value-based
belief by referencing Morality (47.1% of trials for 5- to
6-year-olds; 48.8% for 7- to 8-year-olds; and 46.7% for
adults; see Table 2 for a full breakdown). We were also
interested in if these explanation categories varied by
age. An exploratory (not part of the preregistration)
chi-square test revealed a significant difference across
age groups (p<.001). Visual inspection of the results in-
dicates that this effect is driven by an increased use of
referencing Autonomy. These results suggest that with
age, people may increasingly use notions of autonomy in
their explanations of whether someone can hold a belief.

Discussion

Across all age groups, the possibility of holding a differ-
ent belief was tied to the morality of that belief. Children
and adults judged that people could hold different beliefs
when they held opinions or immoral beliefs. These judg-
ments of possibility were identical to that of committing
possible actions. However, children and adults thought
that people were not as able to hold different beliefs
when they initially held moral beliefs. The ability to be-
lieve otherwise was judged as less possible than commit-
ting possible actions, but more possible than committing
impossible actions. Interestingly, children thought that it
was less possible to hold a different belief when an agent
initially held a moral belief than adults did.

GENERAL DISCUSSION

Do we think people can believe whatever they want? Or
are there certain things we cannot believe? In the current
research, we examined children and adults' judgments
of the possibility of holding beliefs and how these judg-
ments may systematically vary depending on the type of
belief. Our findings indicate that intuitions of possibility

hinged on whether there was evidence for a belief and
whether a belief was moral. Additionally, we found that
young children possessed nuanced intuitions of people's
ability to hold particular beliefs. In fact, they possessed
similar intuitions as adults in most cases. The one do-
main where children and adults' judgments diverged was
morality: children viewed moral beliefs as more con-
strained than adults. Below, we provide a more detailed
discussion of our findings and suggestions for future
research.

The results of Study 1 show that available evidence in-
fluences judgments of the possibility of holding different
beliefs. Children and adults thought that it was possi-
ble to hold a different belief when an agent held a belief
that was not grounded in evidence. For example, they
judged that a person could hold a different belief about
the weather if they had been inside all day with no win-
dows. These beliefs were judged to be as possible as com-
mitting alternative possible actions (such as grabbing
one of two drinks from a table). When beliefs were sup-
ported by strong evidence; however, children and adults
judged holding different beliefs to be relatively impossi-
ble. People were thought to be significantly less able to
hold alternative beliefs. For example, children and adults
judged that a person may not be able to hold an alter-
native belief about the weather if they looked outside at
the sun. Judgments were in between that of committing
possible actions and impossible actions (such as flying).
Notably, children and adults made similar judgments of
possibility for evidence-based beliefs. One explanation
is that the evidence used in this study was very strong
(i.e., direct visual evidence). One direction for future
research is to investigate if developmental differences
start to emerge when the evidence is more ambiguous.
Children and adults may differ in how they reason about
one's ability to avoid the constraint of more murky types
of evidence.

Study 2 found that morality likewise impacts judg-
ments of the possibility of holding beliefs. Children and
adults thought that when an agent held an opinion and
immoral belief, holding a different belief was possible,
similar to judgments of committing possible actions.
People were thought to be able to hold other beliefs in
these cases. For example, children and adults judged that
a person could hold an alternative belief if they currently
held an immoral belief (e.g., when they thought it was
good that a person fell off their bike). Yet, when their
initial beliefs were moral, people were thought to be less
able to hold an alternative belief. For example, children
and adults judged that a person may not be as able to
hold a different belief if they thought it was bad that a
person fell off their bike. Similar to evidence-backed be-
liefs, the possibility of holding different beliefs when one
initially held a moral belief was judged as in between that
of committing possible and impossible actions.

Taken together, these results demonstrate that both
the evidence supporting a belief and the morality of a
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belief greatly influence the extent to which people are
thought to be able to hold certain beliefs. Children and
adults viewed evidence-backed beliefs and moral beliefs
as largely constrained, while they had strong intuitions
of people's ability to hold different beliefs without these
constraints. Our findings indicate we do not make uni-
form judgments of possibility for all beliefs but carefully
and selectively weigh the constraints people face in form-
ing beliefs.

Our findings also indicate that already at Syears of
age, young children have advanced intuitions of the pos-
sibility of holding various beliefs. They made a clear dis-
tinction between beliefs people are able to hold and those
people are not. The assumption from early in develop-
ment seems to be that beliefs are, in general, malleable.
However, evidential and moral constraints limit our abil-
ity to hold different beliefs in specific contexts. A great
deal of past research suggests from around 4 years of age,
children understand beliefs are internal representations
of what is real or right, rather than direct expressions of
what is real or right (Bartsch & Wellman, 1989; Chandler
etal., 2000; Flavell et al., 1990; Gopnik & Astington, 1988;
Gopnik & Wellman, 1992; Tomasello, 2018; Wimmer &
Perner, 1983). For instance, children at this age recognize
that someone's belief about the location of a marble can
be different from where it is in reality if the agent does
not have access to the current evidence (i.c., beliefs are
only one's representations of reality and, therefore, can
be wrong and subject to error). Our current results indi-
cate children think someone's belief cannot be different
from reality if the agent does have access to the evidence.
If a belief contains objective content (evidential or moral
content), children think we cannot endorse alternative
representations of the situation. Even though beliefs are
conceptualized as representational states that can differ
from reality, if the belief is objective, they are viewed to
be locked into place. Further, it is likely that the more
objective a belief is viewed to be, the more the ability to
hold different beliefs is judged to be constrained. Yet,
without these objective constraints, children think there
is more room to form different ones.

For most fact- and value-based beliefs, children and
adults made identical judgments of possibility. The one
exception was in judgments of moral beliefs. In this con-
dition, children and adults were asked if agents had to
hold a moral belief or if they could hold an immoral al-
ternative belief instead. Young children thought people
have less of an ability to hold immoral beliefs compared
to adults. Children judged that our ability to hold im-
moral beliefs is closer to our ability to fly than to grab
one of two balls from the ground. These results com-
plement past work on judgments of agency over moral
actions and the consideration of alternative possibili-
ties (Engelmann et al., 2021; Leahy & Carey, 2020). This
research has indicated young children also think it is
impossible to commit immoral acts and would require
magic to do so (Kalish, 1998; Phillips & Bloom, 2017,

Shtulman & Phillips, 2018). Yet, with age, children in-
creasingly endorse people's ability to violate moral norms
and behave immorally (Chernyak et al., 2013; Phillips &
Knobe, 2018; Wainryb et al., 2004).

This raises the intriguing question of why morality is
viewed to limit what we can believe especially early in de-
velopment and why these judgments diminish with age.
One interpretation is that children may regard morality
as more objective and fixed relative to adults. Indeed,
young children may view abiding by moral rules and
forming moral beliefs as something people have to do,
similar to how physical objects have to abide by grav-
ity (Piaget, 2013). They seem to reason we cannot adopt
immoral beliefs, similar to how we cannot fly into the
air. Yet with age, we gain experiences in which we see
people behave and think in immoral ways. Options that
were once ruled out and viewed as impossible become
more commonplace. Adults, relative to children, then
may view being moral as more of an optional choice
people make. Shtulman and Phillips (2018) suggest that
while young children can understand abnormal events
(e.g., an immoral event) as such, they are not seasoned
at appropriately designating whether that event is a vio-
lation of what could happen, should happen, or usually
happens. With age, we become better at making these
distinctions. Indeed, relative to children, adults have
a more sophisticated type of reasoning that represents
both moral and immoral events as possible. Yet, under
time pressure, adults default to children's patterns of re-
sults and consider immoral actions impossible (Phillips
& Cushman, 2017).

Another explanation for why children increasingly en-
dorse our ability to hold immoral beliefs is that with age,
children develop stronger notions of autonomy. Across
development, we may judge that people have more of
a choice in the things they do and think (see Chernyak
et al., 2013). Thus, with age, people may increasingly
hold that others are more able to choose what beliefs they
want despite facing strong moral constraints. Support for
this interpretation comes from our analyses of children
and adults' explanations: in Studies 1 and 2, the use of
“Autonomy” explanations increased across development
(e.g., from 5.0% of trials for 5- to 6-year-olds to 21.7%
of trials for adults in Study 2). However, little empirical
work has actually examined the developmental shift of
how morality is viewed to constrain people's freedom.
Future research should investigate the processes that ac-
count for this developmental change, including the role
experience with immoral actors and developing notions
of autonomy play in altering perceptions of possibility.
For instance, future work should manipulate exposure to
actors with immoral beliefs and measure how this affects
children's judgments about what people can believe.

There are possible alternative interpretations of the
present findings. Across the current studies, an alter-
native explanation for children's responses is that when
they were asked, for example, “Instead, can James
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believe that it is raining outside?,” children did not an-
swer the question but rather judged the content of their
beliefs (“is it raining?”). This would mean that children
are responding in terms of if it is raining or not, instead
of if the character could believe it is raining or not.
Evidence that this is not the case comes from children's
responses to the “Why?” question. In Studies | and 2,
over 90% of children made direct reference to the agent
or their mental state in at least one belief trial (“be-
cause he sees the sun” or “she can believe anything she
wants”).

While participants mostly endorsed that people
could not hold different beliefs when they held a belief
supported by strong evidence, some participants en-
dorsed people's ability to believe otherwise in the face
of these constraints. For example, some participants
thought that an agent could believe it is raining outside
despite the agent looking out the window at the sun.
This is a puzzling finding. One explanation is that par-
ticipants are imagining ways in which the evidence no
longer applies or are effectively denying the character's
access to the evidence. In other words, participants
may be finding clever ways of changing the stories such
that the character “avoids” the evidence. This is sup-
ported by participants' responses to the “Why?” ques-
tion. Following our coding scheme mentioned above,
we found that children changed the stated conditions
of the story in 43% of the Strong Evidence Condition
trials (compared to 2.7% for all other belief trials). For
instance, some individuals posited that the character
in the TV story could believe the TV was off despite
the TV being on right in front of the character in the
living room because “maybe she was outside playing.”
However, this would simply mean that the character
does not possess evidence and, therefore, resembles our
No Evidence Condition in which we expect high levels
of possibility judgments. Nevertheless, future research
should investigate more specifically why people hold
that individuals can hold such “impossible” beliefs.

Additionally, it is possible that some participants in-
terpreted our DV as one about correctness. Yet, we did
not find evidence of this in children's why explanations.
For example, only one child in one trial in the Moral
Condition in Study 2 mentioned the character “shouldn't
think that” when they answered “no.” Further, if children
were interpreting the question as one about correctness,
it would be odd that so many children answered “yes”
in the Moral Condition, given that “yes” would mean
that the character should believe it is good that a per-
son is hurt. Additionally, no child in the Strong Evidence
Condition in Study 1 mentioned the word “should” when
they answered “no.” When children answer “yes,” this
does not conflict with our interpretations as saying a be-
lief is correct to hold implies a belief is possible to hold
(given that should implies can). Given these findings, we
believe that it is unlikely children interpreted the ques-
tion in terms of correctness rather than possibility.

Future directions

Our findings lead to several open questions. Future
research should examine the connection between per-
ceptions of being able to hold alternative beliefs and
judgments of blame. From past research, we know there
is a close connection between judgments of how freely
an action was chosen and judgments of punishment
(Confer & Chopik, 2019; Shariff et al., 2014). Further,
adults blame people for having thoughts they view as
wrong, particularly when the person is viewed as having
control over these mental states (Cohen & Rozin, 2001;
Cusimano & Goodwin, 2022; Weiss et al., 2021). Our
current results indicate that young children and adults
think people are able to hold alternative beliefs unless
they hold beliefs that are heavily supported by evidence
or hold moral beliefs. In other words, young children
and adults think that people can hold different beliefs
when their initial beliefs are unsupported by evidence,
are mere opinions, or are immoral beliefs. In these cases,
children may be more likely to hold people accountable
for these beliefs, especially if they disagree with them.
That is, children may not only selectively blame people
for choosing wrong actions (Josephs et al., 2016), they
may also selectively blame people for choosing wrong
beliefs.

Relatedly, we may hold specific individuals more
deserving of blame for holding their beliefs than oth-
ers. Recent work suggests that we view others' be-
liefs as more freely chosen than our own (Cusimano
& Goodwin, 2020). In a similar way, we may also view
outgroup individuals as more blameworthy for choosing
their group's beliefs than ingroup members for choosing
“our” beliefs. One way in which we may do this is by dis-
crediting the constraints on outgroup members' beliefs.
For instance, by downplaying, rejecting, or attempting
to undermine the evidence for opposing beliefs (Sinatra
& Hofer, 2021). As illustrated in Study 1, if there is no
credible evidence supporting a belief, then people en-
dorse the ability to hold alternative beliefs and can thus
be viewed as responsible for what they believe. Future
research should examine how children selectively hold
group members accountable for their group beliefs as
they start to become more concerned with belonging to
social groups (Dunham et al., 2011).

Lastly, there is likely cultural variability in the extent
to which people view certain beliefs as possible to hold,
and how evidence and morality constrain beliefs. Some
authors have theorized that the focus on freedom and
choice may be more emphasized in Western thought
relative to other cultures (for example, compared to in
China and India; Chakrabarti, 2018). Indeed, devel-
opmental research indicates 4- to 11-year-old children
from the United States have stronger intuitions that
people can choose their own moral actions across de-
velopment relative to children from Nepal (Chernyak
et al., 2013). It is possible that a cultural emphasis on
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freedom may override perceptions of the strength of
particular constraints on our beliefs relative to other
cultures. Additionally, cultures vary with respect to
how much concepts like beliefs are used in everyday
life (McNamara et al., 2019). Therefore, cross-cultural
research on what beliefs are possible to hold is an im-
portant area of future work.

CONCLUSION

The present studies investigated children and adult's
judgments about what beliefs are possible to hold. What
we think people are capable of believing varies depend-
ing on the available evidence for a belief and the moral-
ity of a belief. Possessing beliefs that are grounded in
evidence or morality limits the degree to which a person
is thought to be able to change their mind. Moreover,
children as young as 5 possess advanced intuitions of
the possibility of holding beliefs and how these beliefs
are constrained. Interestingly, they possess similar intui-
tions as adults in most cases but view our ability to hold
immoral beliefs as more limited.

ACKNOWLEDGMENTS

We thank all the families that participated in our studies.
‘We also thank our research assistants, Scott Hashimoto,
and Claudine Narayan, for their great support during
data collection.

FUNDING INFORMATION
Jan Engelmann acknowledges support from the Jacobs
Foundation.

CONFLICT OF INTEREST STATEMENT
The authors have no competing interests to declare.

DATA AVAILABILITY STATEMENT

The materials, data, and preregistered analyses are pub-
licly available on our OSF project page (https://osf.io/
adfwjl).

ORCID

Joshua A. Confer (© https:/lorcid.

org/0000-0003-3506-0831

Hanna Schleihauf ® https://orcid.
org/0000-0003-4344-9070

Jan M. Engelmann © https://orcid.
org/0000-0001-5139-0289

REFERENCES

Alston, W. P. (1988). The deontological concept of epistemic justifica-
tion. Philosophical Perspectives, 2, 257-299.

Baayen, R. H., Davidson, D. J., & Bates, D. M. (2008). Mixed-effects
modeling with crossed random effects for subjects and items.
Journal of Memory and Language, 59(4), 390-412.

Bartsch, K., & Wellman, H. (1989). Young children's attribution of
action to beliefs and desires. Child Development, 60, 946-964.

Bates, D., Méchler, M., Bolker, B., & Walker, S. (2014). Fitting linear
mixed-effects models using lme4. arXiv preprint arXiv:1406.5823.

Chakrabarti, A. (2018). The subject is freedom. Philosophy East and
West, 68(1), 277-297.

Chandler, M., Sokol, B. W., & Wainryb, C. (2000). Beliefs about truth
and beliefs about rightness. Child Development, 71(1), 91-97.
Chernyak, N., & Kushnir, T. (2014). The self as a moral agent:
Preschoolers behave morally but believe in the freedom to do
otherwise. Journal of Cognition and Development, 15(3), 453—-464.

Chernyak, N., Kushnir, T., Sullivan, K. M., & Wang, Q. (2013). A
comparison of American and Nepalese children's concepts of
freedom of choice and social constraint. Cognitive Science, 37(7),
1343-1355.

Cohen, A. B, & Rozin, P. (2001). Religion and the morality of mental-
ity. Journal of Personality and Social Psychology, 81(4), 697-710.

Confer, J. A., & Chopik, W. J. (2019). Behavioral explanations reduce
retributive punishment but not reward: The mediating role of
conscious will. Consciousness and Cognition, 75, 102808.

Cusimano, C., & Goodwin, G. P. (2019). Lay beliefs about the con-
trollability of everyday mental states. Journal of Experimental
Psychology: General, 148(10), 1701-1732.

Cusimano, C., & Goodwin, G. P. (2020). People judge others to have
more voluntary control over beliefs than they themselves do.
Journal of Personality and Social Psychology, 119(5), 999-1029.

Cusimano, C., & Goodwin, G. P. (2022). Mental state control and re-
sponsibility. Advances in Experimental Philosophy of Free Will
and Responsibility, 45.

Dunham, Y., Baron, A. S., & Carey, S. (2011). Consequences of “min-
imal” group affiliations in children. Child Development, 82(3),
793-811.

Engelmann, J. M., Vélter, C. J., O'Madagain, C., Proft, M., Haun, D.
B., Rakoczy, H., & Herrmann, E. (2021). Chimpanzees consider
alternative possibilities. Current Biology, 31(20), R1377-R1378.

Field, A. P. (2005). Is the meta-analysis of correlation coefficients
accurate when population correlations vary? Psychological
Methods, 10(4), 444.

Flavell, J. H., Flavell, E. R., Green, F. L., & Moses, L. J. (1990). Young
children's understanding of fact beliefs versus value beliefs. Child
Development, 61(4), 915-928.

Flavell, J. H., Mumme, D. L., Green, F. L., & Flavell, E. R. (1992).
Young children's understanding of different types of beliefs.
Child Development, 63(4), 960-977.

Fodor, J. A. (2000). The mind doesn't work that way: The scope and
limits of computational psychology. MIT Press.

Gendler, T. S. (2006). Imaginative contagion. Metaphilosophy, 37(2),
183-203.

Goodwin, G. P, & Darley, J. M. (2008). The psychology of meta-
ethics: Exploring objectivism. Cognition, 106(3), 1339-1366.
Gopnik, A., & Astington, J. W. (1988). Children's understanding of
representational change and its relation to the understanding
of false belief and the appearance-reality distinction. Child

Development, 59, 26-37.

Gopnik, A., & Wellman, H. M. (1992). Why the child's theory of mind
really is a theory. Mind & Language, 7, 145-171.

Hardy, S. A., & Carlo, G. (2011). Moral identity: What is it, how does
it develop, and is it linked to moral action? Child Development
Perspectives, 5(3), 212-218.

Heiphetz, L., Spelke, E. S., Harris, P. L., & Banaji, M. R. (2013).
The development of reasoning about beliefs: Fact, preference,
and ideology. Journal of Experimental Social Psychology, 49(3),
559-565.

Josephs, M., Kushnir, T., Gréafenhain, M., & Rakoczy, H. (2016).
Children protest moral and conventional violations more when
they believe actions are freely chosen. Journal of Experimental
Child Psychology, 141, 247-255.

Kalish, C. (1998). Reasons and causes: Children's understanding of
conformity to social rules and physical laws. Child Development,
69(3), 706-720.

85U80|7 SUOWWIOD @A eaID 8|qedt|dde ayy Aq peusenob a8 S9ple YO ‘@SN JO S9N 10 A%eiq18uljuO A8|IAA UO (SUONIPUOD-pUe-SW.el W00 A 1M Afeiq 1 Ul |Uo//:Sdny) SUORIPUOD pue swie | aul8es *[720z/v0/6T] uo Arigiiauluo Aeim ‘AiseAiun Woenn Aq 886ET ABPO/TTTT OT/I0p/WO0D A8 | IM"Ae.d Ul U0 Po.S//SaNy WOy pepeoumod ‘Z ‘7202 ‘4298291 T


https://osf.io/a4fwj/
https://osf.io/a4fwj/
https://orcid.org/0000-0003-3506-0831
https://orcid.org/0000-0003-3506-0831
https://orcid.org/0000-0003-3506-0831
https://orcid.org/0000-0003-4344-9070
https://orcid.org/0000-0003-4344-9070
https://orcid.org/0000-0003-4344-9070
https://orcid.org/0000-0001-5139-0289
https://orcid.org/0000-0001-5139-0289
https://orcid.org/0000-0001-5139-0289

INTUITIONS OF THE POSSIBILITY OF BELIEFS

461

Kushnir, T., Gopnik, A., Chernyak, N., Seiver, E., & Wellman, H. M.
(2015). Developing intuitions about free will between ages four
and six. Cognition, 138, 79-101.

Kushnir, T., Wellman, H. M., & Chernyak, N. (2009). Preschoolers'
understanding of freedom of choice. In Proceedings of the thirty-
first annual meeting of the cognitive science society (pp. 87-92).

Leahy, B. P., & Carey, S. E. (2020). The acquisition of modal concepts.
Trends in Cognitive Sciences, 24(1), 65-78.

Liao, S. Y., Strohminger, N., & Sripada, C. S. (2014). Empirically in-
vestigating imaginative resistance. British Journal of Aesthetics,
54(3), 339-355.

McNamara, R. A., Willard, A. K., Norenzayan, A., & Henrich, J.
(2019). Weighing outcome vs. intent across societies: How cultural
models of mind shape moral reasoning. Cognition, 182, 95-108.

Nichols, S. (2004). The folk psychology of free will: Fits and starts.
Mind & Language, 19(5), 473-502.

Phillips, J., & Bloom, P. (2017). Do children believe immoral events are
impossible [Under revision].

Phillips, J., & Cushman, F. (2017). Morality constrains the default repre-
sentation of what is possible. Proceedings of the National Academy
of Sciences of the United States of America, 114(18), 4649-4654.

Phillips, J., & Knobe, J. (2018). The psychological representation of
modality. Mind & Language, 33(1), 65-94.

Piaget, J. (2013). The moral judgment of the child. Routledge.

Powell, M. 1. (2009). The BOBYQA algorithm for bound constrained op-
timization without derivatives. Cambridge NA report NA2009/06,
University of Cambridge. 1-39.

Rakoczy, H. (2022). Foundations of theory of mind and its devel-
opment in early childhood. Nature Reviews Psychology, 1(4),
223-235.

Schwitzgebel, E. (2011). Belief. In S. Bernecker & D. Pritchard (Eds.),
The Routledge companion to epistemology (pp. 40-50). Routledge.

Shariff, A. F., Greene, J. D., Karremans, J. C., Luguri, J. B., Clark,
C. J.,, Schooler, J. W., Baumeister, R. F., & Vohs, K. D. (2014).
Free will and punishment: A mechanistic view of human nature
reduces retribution. Psychological Science, 25(8), 1563-1570.

Shtulman, A., & Carey, S. (2007). Improbable or impossible? How
children reason about the possibility of extraordinary events.
Child Development, 78(3), 1015-1032.

Shtulman, A., & Phillips, J. (2018). Differentiating “could” from
“should”: Developmental changes in modal cognition. Journal of
Experimental Child Psychology, 165, 161-182.

CHILD DEVELOPMENT

Shtulman, A. (2009). The development of possibility judgment within
and across domains. Cognitive Development, 24(3), 293-309.
Sinatra, G. M., & Hofer, B. (2021). Science denial: Why it happens and

what to do about it. Oxford University Press.

Stevenson, C. L. (1963). Facts and values.

Tomasello, M. (2018). How children come to understand false beliefs:
A shared intentionality account. Proceedings of the National
Academy of Sciences of the United States of America, 115(34),
8491-8498.

Turri, J., Rose, D., & Buckwalter, W. (2018). Choosing and refusing:
Doxastic voluntarism and folk psychology. Philosophical Studies,
175(10), 2507-2537.

Wainryb, C., Shaw, L. A., Langley, M., Cottam, K., & Lewis, R.
(2004). Children's thinking about diversity of belief in the early
school years: Judgments of relativism, tolerance, and disagree-
ing persons. Child Development, 75(3), 687-703.

Weiss, A., Forstmann, M., & Burgmer, P. (2021). Moralizing mental
states: The role of trait self-control and control perceptions.
Cognition, 214, 104662.

Wente, A., Ting, T., Aboody, R., Kushnir, T., & Gopnik, A. (2016).
The relationship between inhibitory control and free will beliefs in
4-to 6-year-old-children. Cognitive Science Society.

Wimmer, H., & Perner, J. (1983). Beliefs about beliefs: Representation
and constraining function of wrong beliefs in young children's
understanding of deception. Cognition, 13(1), 103—128.

SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

How to cite this article: Confer, J. A., Schleihauf, H.,
& Engelmann, J. M. (2024). Children and adults'
intuitions of what people can believe. Child
Development, 95, 447-461. https://doi.org/10.1111/
cdev.13988

85UB0 11 SUOLUILIOD 8A1IE810 3 oea 1 dce a1 Aq peuanob a e Saoiie YO ‘38N J0 SN Joj ATeIqiT aUIUQ A3 UO (SUONIPUOO-PUE-SULBY W00 A3 v AJe.q 118U |U0//'Sdu) SUORIPUD PUE SWid | au) 05 *[1Z02/70/6T] Uo Areiqiauluo AB1IA *A1S AN 14oanN AQ 88BET ASPO/TTTT'OT/I0P/W00Aa 1 ARe.q 16U |0 pos//SdIY WOJ} pOpROjUMOQ ‘Z ‘207 ‘¥Z98L97T


https://doi.org/10.1111/cdev.13988
https://doi.org/10.1111/cdev.13988

	Children and adults' intuitions of what people can believe
	Abstract
	Prior research on intuitions of possibility
	The present research

	STUDY 1
	Method
	Participants
	Ethical statement
	Design and materials
	Procedure
	Coding

	Statistical analysis
	Results
	Discussion

	STUDY 2
	Method
	Participants
	Design and materials
	Procedure
	Coding

	Statistical analysis
	Results
	Discussion

	GENERAL DISCUSSION
	Future directions

	CONCLUSION
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


