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A B S T R A C T

Across two preregistered studies (N = 199), we investigate whether children's developing theory of mind in
corporates assumptions that people revise their beliefs rationally. Specifically, we focus on the role of prior belief 
strength (magnitude of and degree of certainty in the belief) in shaping children's judgments and predictions 
about others' belief revision. We presented four- to eight-year-old children with pairs of characters who hold the 
same belief, but differ in the strength and certainty of their belief. In Study 1, we found that children judge it 
possible to change both strong and weakly held beliefs—but by age five, children judge strongly held beliefs to be 
both less possible to change, and more difficult to change than weakly held ones. Additionally, children's open- 
ended explanations predominantly cited evidence as the reason for belief change. In Study 2, we tested whether 
children use prior belief strength to predict responses to counterevidence. After both characters encountered 
identical disconfirming testimony from a group of peers, children by age five predicted that characters with weak 
priors would revise their beliefs more readily than those with strong priors. In both studies, we found these 
effects of prior belief across diverse belief domains. Together, these studies offer evidence that children's 
developing theory of mind–in particular, their understanding of belief change–incorporates an assumption that 
beliefs are graded states whose revision is constrained by prior strength.

Imagine predicting whether two different people would change their 
minds when presented with counterevidence. In the first: a friend 
mentions they think the zoo has pandas, but they are not very sure. You 
visited yesterday and the zookeeper told you there are no pandas. You 
share this information, fully expecting your friend to revise their belief: 
their initial belief was weak, and your evidence is strong. In the second: 
a colleague who visits the zoo regularly is confident the zoo has pandas. 
You vaguely recall someone mentioning there were no pandas, but you 
are not certain. Here, you would not expect your colleague to change 
their mind: their belief is well-founded, and your evidence is weak. 
These intuitions reflect a fundamental principle articulated by episte
mological theories of rational belief updating: whether and how people 
revise their beliefs ought to depend on how strongly they hold their 
original belief and the strength of any new evidence they encounter 
(Gärdenfors & Makinson, 1988; Lin, 2024; Titelbaum, 2022).

Separately from philosophical claims about how beliefs ought to 
change is the question of how we (as ordinary reasoners) believe beliefs 
do change. Our folk intuitions about dynamics of belief revision can be 
thought of as a component of our developing theory of mind (Wellman, 

2014, 2018). Understanding children's emerging understanding of belief 
centrally involves their understanding about how beliefs change. Yet no 
prior work has directly tested whether children expect prior belief 
strength to constrain others' belief revision.

This question lies at the heart of how children think about and 
interact with other minds. The answer bears on how children conceive of 
belief itself: whether they represent beliefs as graded states that can be 
held more or less strongly, and how they reason about the conditions 
under which beliefs will change. But the stakes extend well beyond 
children's representation of belief as a mental state. If children hold 
expectations about rational belief revision, these expectations also 
scaffold a broad range of children's social behavior and evaluations of 
others. For instance, such expectations can guide whether children try to 
change someone's mind and how much evidence they think they need to 
offer; when they decide it is reasonable to stop trying; and when they 
judge someone as open- or close-minded, gullible, or rational.

Despite these important implications, no prior work has directly 
tested whether children understand that others' belief revision is shaped 
by the strength of their initial belief. In this paper, we present two 
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studies that address this question.

1.1. Rational belief updating

Belief updating refers to how an agent changes their beliefs when they 
acquire new relevant information. Standard theories of rational belief 
revision (Gärdenfors & Makinson, 1988; Lin, 2024; Titelbaum, 2022) 
identify two key components that determine how an agent ought to 
update beliefs: (1) the strength of the prior belief (how much confidence 
or credence one has in the target claim at the start) and (2) the strength 
of the new evidence (how much some new piece of information weighs 
in favor of or against the target claim). This relationship can be formally 
modeled in a Bayesian framework, but can also be understood more 
intuitively: if someone believes something strongly (has a high prior) 
and encounters weak counterevidence to their belief, they should not 
reduce their initial belief substantially; in contrast, if they believe 
something only weakly and encounter strong counterevidence, they 
should revise their belief more dramatically. This framework suggests 
that strong prior beliefs function as epistemic constraints on belief 
revision—they create resistance to change that can only be overcome by 
sufficiently compelling evidence. Importantly, this framework is domain 
general, capturing the dynamics of rational belief revision for any kind 
of belief content. While the specific criteria for confidence or evidential 
strength may vary across domains, the basic conceptual framework re
mains constant.

Most psychological research adopting this rational model has 
explored whether adults and children actually revise their beliefs in the 
way it prescribes. Such work has found evidence that people's belief 
revision practices often do cohere with the rational model: that is, both 
adults and children update their beliefs in a way that is proportional to 
their priors and the strength of the novel evidence they encounter (Jern 
et al., 2014; Liu & Xu, 2022, 2023; Masnick et al., 2017; Tenenbaum 
et al., 2006; Xu & Tenenbaum, 2007). Many developmental theorists 
argue that children's learning about the world proceeds in a broadly 
rational and evidence-responsive manner (Gopnik & Wellman, 2012; 
Tenenbaum et al., 2011; Xu & Kushnir, 2013). Children's belief updating 
is sensitive to the probabilistic strength of novel evidence (Kimura & 
Gopnik, 2019; Kushnir & Gopnik, 2005, 2007; Macris & Sobel, 2017; 
Schleihauf et al., 2022), and much work has shown that how such 
counterevidence is integrated depends on the strength of their initial 
beliefs. For example, in the domain of causal learning, children's inte
gration of new causal information is sensitive to prior base rate beliefs 
and existing domain knowledge (Griffiths et al., 2011; Kushnir & 
Gopnik, 2007; Schulz & Gopnik, 2004; Sobel et al., 2004). More 
broadly, children develop intuitive theories that they revise in response 
to evidence, with the degree of revision depending on their prior con
fidence (Gopnik & Wellman, 2012). Similarly, in social learning, chil
dren modulate their acceptance of testimony based on a speaker's 
knowledge and reliability (Jaswal & Neely, 2006; Koenig & Harris, 
2005a, 2005b; Kushnir et al., 2008; Sabbagh & Baldwin, 2001), sug
gesting sensitivity to the evidential quality of the information they 
receive (Sobel & Kushnir, 2013).

1.2. From rational revision to theory of mind

This research compellingly shows that children's learning is often 
epistemically rational, in that belief updating is proportional to prior 
strength and evidence strength. But it does not yet tell us when and 
whether children come to recognize and/or expect such rational belief 
updating in others; after all, the fact that (even very young) children 
show the capacity to behave in a particular way is no guarantee that they 
have developed an expectation that other people will or should do the 
same. Does children's theory of mind include a representation of belief 
revision as rational (i.e. as determined by the degree of prior belief 
strength and evidence strength)?

Decades of theory of mind research (Goodman et al., 2006; Rakoczy, 

2022; Wellman, 2014, 2018) have provided crucial foundations for 
answering this question. In the domain of action, infants and preschool- 
age children represent others as rational agents whose behavior is pro
duced by their beliefs, goals and desires, and physical/environmental 
constraints in predictable ways (Gergely & Csibra, 2003; Jara-Ettinger 
et al., 2015; Wellman, 2014; Luo & Baillargeon, 2007; Liu et al., 2017; 
Sommerville & Woodward, 2005; Eason et al., 2018). Further, infants 
and preschoolers make inferences about agents' goals and preferences 
based on rational statistical constraints on behavior (Gweon et al., 2010; 
Kushnir et al., 2010; Wellman et al., 2016). On the basis of such findings 
(and others), some have argued that infants and young children rely on a 
“naïve utility calculus” through which they represent others as rational 
agents who maximize utility given preferences, motivations, and costs 
(Jara-Ettinger et al., 2015; Jara-Ettinger et al., 2017).

This body of work establishes that children's theory of mind in
corporates an assumption that agents are rational in the domain of ac
tion. But does such an assumption also extend to the domain of belief? If 
children's theory of mind casts others (at least by default) as epistemically 
rational believers in the same way that their intuitive theory of agency 
casts others (at least by default) as rational actors, they should similarly 
be able to offer predictions, judgments, and explanations about others' 
belief revision (Gerstenberg & Tenenbaum, 2017; Mahr & Csibra, 2021).

There is much we already know about children's understanding of 
belief and belief change. First and most basically, children understand 
that beliefs can change. Even three-year-olds talk about learning (Sobel 
et al., 2007) and understand that people can come to have knowledge in 
the future that they currently lack (Atance & Caza, 2018). Children also 
become sensitive to the possibility of representational change around 
age four (Gopnik & Astington, 1988). So although children's full un
derstanding of learning (especially their metacognitive understanding of 
their own learning) continues to develop into middle childhood (Sobel 
et al., 2007; Sobel & Letourneau, 2015; Wang, 2015), this basic under
standing that beliefs can change and knowledge can be acquired 
emerges from a very young age. Second, young children understand that 
beliefs can vary in strength at least in a rudimentary form: that is, they 
distinguish between expressions of confidence versus uncertainty, and 
they can use this information in deciding who to learn from (Baer et al., 
2025; Kushnir & Koenig, 2017; Sabbagh & Baldwin, 2001). By age five, 
for example, children use cues about an informants' certainty or un
certainty to shape the inferences they make in the domain of causal 
learning (McLoughlin et al., 2021). Third, young children understand 
that beliefs are shaped by evidence. Children as young as three recognize 
that epistemic or evidential reasons are better reasons for belief than 
practical reasons (Pesch et al., 2022), and that people cannot simply 
adopt a belief that directly contradicts their evidence (Confer et al., 
2024). Fourth, children also understand that evidence can vary in 
strength, and they can use this to shape both their own belief-updating 
and their predictions of others' belief-updating (Langenhoff et al., 2023; 
Magid et al., 2018; Young et al., 2012).

Together, these findings show that children are sensitive to the key 
components that would be needed to support an assumption of rational 
belief revision: that beliefs can change, that they change in response to 
evidence, and that beliefs can vary in strength. But no prior research has 
put all of these pieces together to examine whether children's theory of 
mind includes expectations about the rationality of belief revision dy
namics. In particular, no study has investigated whether children un
derstand that prior belief strength interacts with evidence to shape how 
beliefs will update. This is the question we test in the present work.

1.3. Prior strength as a constraint on belief updating

Our central question, and the one that has not been directly inves
tigated, is whether children understand that prior strength shapes belief 
updating–i.e., that it takes more evidence to update a strongly held 
belief than a weakly held one. Prior work has shown that young children 
understand not only physical constraints, but also mental constraints on 
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what can be done (Browne & Woolley, 2004; Kushnir et al., 2015; Sobel, 
2004). This includes an appreciation for epistemic constraints; for 
instance, four-year-olds understand that someone is not free to “act 
otherwise” if their actions are determined by a lack of requisite 
knowledge (Chernyak et al., 2013; Kushnir et al., 2015). In light of this, 
we can frame our central research question as follows: do children 
conceive of prior belief strength as an epistemic constraint that sys
tematically influences the attributed possibility, difficulty, and likeli
hood of belief change?

Two recent lines of work are particularly relevant to this question. 
First, Confer et al. (2024) show that young children understand 
epistemic and evidential constraints on belief. Children evaluated 
characters who held beliefs that were either clearly contradicted by 
evidence (e.g., believing it was raining while seeing sunshine) or 
consistent with it. Five-year-olds recognized that people can revise their 
beliefs upon encountering strong counterevidence for their initial be
liefs, but that they cannot simply decide to change their beliefs when 
strong evidence supports it. These findings suggest that children 
construe beliefs as evidence-constrained mental states. Second, Magid 
et al. (2018) examined whether children use evidence quality to predict 
others' belief revision. After learning about a puppet with initial beliefs 
about the location of preferred toys, four- to six-year-old children ex
pected the puppet to update his beliefs when he received strong, 
randomly sampled evidence, but not when evidence was weak or 
selectively sampled. This work demonstrates that children are sensitive 
to evidence strength when predicting belief revision.

These findings establish that children treat evidence strength as a 
constraint on belief revision. To add to this body of work, we directly 
investigate the role of prior belief strength in shaping children's judgments 
and expectations about belief change. The work reviewed thus far sug
gests that children understand that beliefs can vary in strength (at least, 
along a simple dimension of certainty vs uncertainty, e.g. Sabbagh & 
Baldwin, 2001), and that beliefs should respond to and be constrained 
by evidence (Confer et al., 2024; Magid et al., 2018; Pesch et al., 2022). 
What remains untested is whether children integrate these components 
and have expectations that beliefs are graded states held with varying 
degrees of certainty, whose revision is constrained by prior strength.

1.4. The present studies

The present studies investigate whether children's developing theory 
of mind incorporates assumptions that people revise their beliefs ratio
nally given prior beliefs. We test whether prior strength influences both 
the perceived possibility and difficulty of belief change (Study 1), as well 
as the likelihood that someone will actually revise their belief in 
response to counterevidence (Study 2). Across studies, we manipulate 
prior strength by combining two cues: direct statements of the magni
tude of belief strength (characters believe “a lot” or “a little”) and also a 
more indirect cue indicating the characters' certainty/uncertainty (“very 
sure” “not so sure”, respectively). Because prior belief strength is the 
central manipulation in both studies, we used both cues to ensure that 
children clearly understood the distinction between strongly and weakly 
held prior beliefs.

Study 1 examines two facets of children's reasoning about belief 
change. First, we test whether children think prior strength shapes the 
possibility of belief change. Research shows that young children 
conceptualize mental states as powerful constraints on what is possible: 
for instance, they do not recognize that strong desires (Kushnir et al., 
2015) or norms (Chernyak et al., 2019, 2013; Shtulman & Phillips, 
2018) can be overridden until around age six. If children similarly 
conceptualize strong prior beliefs as constraints on what is possible, 
younger children may judge it to be less possible—or even 
impossible—to change a strongly held belief. We predict that if chil
dren's emerging understanding of belief includes sensitivity to the 
epistemic constraint of prior strength, they will judge weakly held be
liefs as more possible to change than strongly held ones.

Second, we test whether children think prior strength shapes the 
difficulty of belief change. Even if children judge both types of beliefs as 
possible to change, changing a strongly held belief should be seen as 
harder. As children develop, they acquire increasing appreciation for the 
difficulty of some mental activities: older children (eight- and thirteen- 
year-olds) understand better than younger children (five-year-olds) that 
thoughts are not always fully controllable (Flavell et al., 1998), and 
older children (10-year-olds) can more reliably distinguish between 
mental states that are hard versus easy to control than younger children 
(five-year-olds; Flavell & Green, 1999). We predict that if children un
derstand how prior strength shapes belief revision, they should judge 
strongly held beliefs as more difficult to change than weakly held ones.

Study 1 also explores children's explanations for belief revision. In the 
domain of action, important evidence for children's intuitive theories of 
rational agency comes from their explanations: when asked why some
one acted as they did, children appeal to the actor's beliefs, desires, and 
constraints (Bartsch & Wellman, 1989), demonstrating an understand
ing of the causal structure of action. Here, we investigate whether 
children's explanations of others' belief-revision similarly reveal their 
understanding of the mechanisms of belief change. In particular, if 
children's understanding of beliefs includes the idea that beliefs are 
evidence-responsive mental states, their explanations for belief change 
should include appeals to evidence to a character acquiring new 
information.

Study 2 extends these findings by testing whether children can use 
information about prior strength to inform their predictions about how 
people will respond when encountering counterevidence to their initial 
beliefs. A key function of theory of mind is to predict behavior (Dennett, 
1988; Ho et al., 2022; Premack & Woodruff, 1978; Wellman, 2018). In 
Study 2, we ask whether children predict that a character with a strong 
prior will be less likely to revise their belief after encountering coun
terevidence than a character with a weak prior. If children do not un
derstand prior strength as interacting with evidence to produce an 
updated belief, prior strength should not matter for their predictions. In 
contrast, if children do understand the role of prior strength in belief 
updating, then we should expect children to predict less belief change 
for characters with strong priors than for those with weak priors, even 
when both encounter identical counterevidence.

Across both studies, we also test a crucial additional question: does 
children's sensitivity to prior strength extend across different types of 
beliefs? We examine the generalizability of children's reasoning by 
including four types of beliefs: a belief about the properties of a river, a 
belief about a creature's behavior, a belief about whether an action is 
wrong, and a belief about a personal preference. This selection spans 
both descriptive beliefs (about how the world is) and evaluative beliefs 
(about what is good, right, or preferred). Prior research suggests that by 
early elementary school, children judge that disagreement is more 
acceptable for evaluative judgments than for factual claims (Heiphetz 
et al., 2013; Wainryb et al., 2004) and that there can be more room 
for ambiguity or interpretation in matters of personal preference 
(Carpendale & Chandler, 1996). Moreover, different types of beliefs may 
be seen as differing in their stability and centrality to personal identity. 
For example, children view moral beliefs as more stable over time than 
preferences, and as more central to who a person is (Heiphetz, Gelman, 
& Young, 2017; Heiphetz, Strohminger, & Young, 2017). These dis
tinctions could have implications for how children reason about belief 
revision. On the one hand, if children have intuitions about general 
principles of rational belief updating, sensitivity to prior belief strength 
should emerge across diverse belief contents. On the other hand, chil
dren may recognize that some beliefs are more amenable to revision 
than others, or that the same kind of evidence carries different weight in 
different domains. Together, these studies allow us to investigate when 
children integrate prior strength into their understanding of belief; 
specifically, when children can use this information to make modal 
judgments, generate predictions, and offer explanations about others' 
belief revision.
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2. Study 1

2.1. Method

2.1.1. Participants
Participants included 100 4- to 8-year-old children (Mage = 6.51 

years; SD = 1.44 years; range = 4.01–8.99 years; 50 boys and 50 girls) 
who were recruited through a university-managed database of families 
from a mid-sized city in the Southeastern US. This age range was chosen 
based on prior findings that children as young as five recognize beliefs as 
responsive to evidence (Confer et al., 2024; McLoughlin et al., 2021), 
while other work suggests that children may not understand that mental 
constraints like desires and norms can be overridden until around age six 
(Chernyak et al., 2019, 2013; Kushnir et al., 2015; Shtulman & Phillips, 
2018). We aimed to capture the developmental window in which 
sensitivity to prior strength might emerge. Two additional children were 
excluded because of failure to complete the study (N = 1) and parent 
intervention (N = 1). An a priori G Power 3.1 analysis (Faul et al., 2007) 
was conducted based on a medium effect size of f2= 0.15 with an alpha 
level of 0.05, which showed that a sample size of 88 was needed to 
achieve 90% power for the main analyses. We preregistered a target 
sample size of 95 to ensure balanced representation across age groups 
and counterbalancing orders. Our preregistered stopping rule specified 
that data collection would end on the weekend of the week in which we 
reached 95 completed participants; this resulted in a final sample of 100 
after exclusions.

Information on ethnicity collected from parental questionnaires 
showed that the participants were 76.8%White, 1% Black, 8.1% Asian, 
4% Hispanic or Latino, and 10.1% identified their child with multiple 
races or ethnicities (99 of the 100 parents completed this question). Self- 
reported socialeconomic status revealed that 59.2% of the primary 
caregiver had a graduate/professional school degree, 37.8% a college 
diploma, 3% completed high school or lower. For the participants' other 
primary caregiver, 53% had a graduate/professional school degree, 
32.7% a college diploma and 14.3% had a high school diploma or lower. 
Parent-reported income was primarily middle to upper class, with 
61.2% of the parents reporting an annual income greater than $100,000 
per year, 26.5% reported an income between $50,000 and $100,000, 
and 12.3% reported an annual income lower than $50,000 (98 of the 
100 parents completed these questions). All participants were tested in 
online sessions via videoconferencing with a live experimenter, or at the 
museum.

2.1.2. Procedure
Children evaluated four sets of characters with beliefs of different 

kinds; each belief involved novel words to avoid children's own beliefs 
influencing their judgments. Two of the beliefs were descriptive: one 
about social behavior (“Flurpies dance before bedtime”), and one a fact 
about a river (“The Luzak river is the longest river”), and two were 
evaluative: one about moral norms (“Daxing is wrong”) and one about 
personal preferences (“Pelling tastes yummy”). The presentation order 
of belief types was counterbalanced using a Latin-square design.

In each trial, children were introduced to two characters who held 
the same belief content, but differed in terms of strength: one character 
believed the target claim a lot (strong initial belief), and the other 
believed it only a little (weak initial belief). For example, in the moral 
norms trial, children were introduced to two characters who believed 
that “daxing”—an action one person could do to another—was wrong. 
The experimenter then described each character's belief strength 
explicitly (e.g., “[Sarah/Justine] believes that daxing is wrong. She be
lieves it [a lot/a little bit]; she is [very sure/only a little sure] that daxing 
is wrong. Whenever someone asks her what she believes, she says ‘[I'm 
very sure that daxing is wrong/Hmmm…I'm only a little sure that daxing 
is wrong]’, see Fig. 1).

After presenting both characters' beliefs, the experimenter first asked 
comprehension check questions to confirm that children remembered the 

strength of each character's belief (e.g., “How much does [Sarah/Jus
tine] believe that [daxing is wrong]? Does she believe it a lot or a lit
tle?”). Children received corrective feedback if they could not remember 
the strength of each character's beliefs. Next, the experimenter asked a 
belief change possibility question for each character, for example: “Can 
[Sarah/Justine] change her belief and believe that [daxing is not 
wrong]?” Responses were scored as 1 if children judged belief change to 
be possible and 0 if they judged that the character could not change their 
beliefs. Finally, the experimenter asked a belief change difficulty question 
for each character, for example: “Is it hard or easy for [Sarah/Justine] to 
change her belief and believe that [daxing is not wrong]?” Based on their 
initial response, children were asked whether it was “a little [hard/ 
easy]” or “really [hard/easy],” and responses were converted into a 4- 
point scale (really easy to change belief = 1, really hard to change 
belief = 4).

After completing all four trials, participants completed a belief change 
mechanism task where they provided explanations for how a character 
might change their belief. The experimenter reminded children of one 
character from each trial (either the character with the strongly-held or 
weakly-held beliefs, counterbalanced across participants), for example: 
“Remember Sarah? She was the one who believes that daxing is wrong 
and she believes it a lot; she is very sure that daxing is wrong.”). The 
experimenter then described the character as changing their belief, and 
asked an open-ended question about how belief change happened (e.g., 
“Let's say that one day, Sarah changed what she believes, and she now 
believes that [daxing is not wrong].What do you think happened? How 
did [Sarah ]change her belief?”) Children's responses were transcribed 
and coded from video recordings. If children did not respond sponta
neously after being prompted twice, the experimenter provided them 
with three options, asking if the character saw something, heard 
someone say something, or decided to change their belief.

2.1.3. Transparency statement
We preregistered this study on AsPredicted (#133945) after col

lecting pilot data from 26 participants to confirm that children under
stood the study questions and to obtain an effect size estimate for power 
analysis. No procedural changes were made following piloting, and no 
analyses were conducted on pilot data prior to preregistration. Pilot 
participants were included in the final sample because the procedure 
remained unchanged; robustness analyses excluding pilot participants 
yield the same pattern of results (see Supplemental Materials). The 
preregistration specified our primary hypotheses, sample size and 
stopping rule, key predictors, primary outcome measures, and the use of 
mixed-effects models with participant ID as a random effect. The pre
registration also specified that interaction terms would be tested and 
retained if they improved model fit, and that analyses of belief type/ 
domain would be exploratory.2 Model-building procedures (e.g., likeli
hood ratio tests for comparing models) and follow-up analyses (e.g., 
simple slopes) were not fully specified in the preregistration.

2.2. Results

We report results for three measures: (1) belief change possibility 
judgments (binary responses; 1 = belief can change, 0 = belief cannot 
change), (2) belief change difficulty judgments (4-point scale, 1 = very 
easy to 4 = very hard), and (3) open-ended explanations for mechanisms 
of belief change. For the belief change possibility and belief change 
difficulty measures, we ran multilevel models using the lme4 package 

2 Our preregistration specified combining the Change Possibility and Change 
Difficulty responses into a single 5-point score, though it also allowed for 
analyzing them separately. We report the separate analyses here because pos
sibility and difficulty are conceptually distinct and use different response scales. 
The preregistered combined-score analysis is reported in the Supplemental 
Materials and yields a consistent pattern of results.
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(Bates et al., 2015) in R. Age (continuous, centered), belief strength 
(strong initial belief, weak initial belief), and belief type were included 
as fixed effects; participant was included as a random intercept. Inter
action terms were added sequentially, and we used likelihood ratio tests 
to evaluate whether each interaction significantly improved model fit. 
Belief type was included as an exploratory predictor but did not show 
significant effects and was excluded from final models. Preliminary 
analyses confirmed no significant trial order effects (all ps > 0.44).

2.2.1. Belief change possibility question (“Can [character] change her 
belief?”)

We first examined children's judgments about whether belief change 
is possible, based on their responses to the question “Can [character] 
change her belief and believe that [X]?” Across all trials, children judged 
that beliefs could change 85.5% of the time. This proportion was higher 
for weakly held beliefs (M = 91.7%) than for strongly held beliefs (M =
80.6%). Before examining predictors of children's belief change judg
ments, we first assessed whether their responses differed from chance 
(50%) using Benjamini-Hochberg (BH) adjusted binomial tests. Across 
all age groups, children judged that beliefs—both weakly and strongly 
held—could change at rates significantly above chance (ps < 0.001). For 
weakly-held beliefs, the proportion of belief change judgments 
increased from 76.5% at age 4 to 100% at age 8. For strongly-held be
liefs, this proportion also exceeded chance across all age groups, ranging 
from 70.7% at age 4 to 90.5% at age 8. These findings suggest that even 
the youngest children in our sample were more likely to view beliefs as 
possible to be updated.

Next, we tested the effects of age and prior belief strength on chil
dren's belief change possibility judgments (binary responses; 1 = belief 
can change, 0 = belief cannot change) using mixed-effects logistic 
regression models. We found a significant main effect of age (b = 1.56, 
SE = 0.41, OR = 4.78, 95% CI [2.15, 10.6], p = .001), indicating that 
older children were more likely to judge beliefs as changeable. There 
was also a significant main effect of belief strength, such that strongly 
held prior beliefs were less likely to be judged as changeable than 
weakly held ones (b = − 2.56, SE = 0.46, OR = 0.08, 95% CI [0.03, 
0.19], p < .0001). In addition, we found that a significant interaction 
between age and belief strength (b = − 1.09, SE = 0.30, OR = 0.34, 95% 

CI = [0.19, 0.6], p = .0003), indicating that with age, children became 
more likely to judge that weakly held beliefs can change compared to 
strongly-held beliefs (see Fig. 2).

To further unpack the interaction between age and belief strength, 
we conducted a simple slopes analysis. For weakly-held beliefs, we 
found a significant main effect of age (b = 1.56, SE = 0.41, OR = 4.78, 
95% CI [2.15, 10.6], p = .0001): older children were more likely to judge 
that weakly-held beliefs can change. In contrast, there was no significant 
effect of age for the strongly-held belief judgments (b = 0.47, SE = 0.31, 
OR = 1.6, 95% CI [0.87, 2.95], p = .13), suggesting that judgments 
about strongly-held beliefs remained relatively stable across the age 
range tested.

2.2.2. Belief change difficulty question (“Is it hard or easy for [character] 
to change her belief?”)

We next examined children's judgments about how difficult belief 
change would be (rated on a 4-point scale, very easy = 1, very hard =4). 
On average, children rated belief change as moderately difficult (M =
2.42, SD = 1.13). Children rated strongly held beliefs as more difficult to 
change (M = 2.85, SD = 1.1) than weakly held beliefs (M = 1.98, SD =
0.98). We analyzed these responses using linear mixed models (LMMs). 
The best-fitting model included age (continuous, centered), belief 
strength (strong initial belief, weak initial belief), and their interaction 
as fixed effects, and participant as a random intercept. There was a 
significant main effect of belief strength: participants rated strongly held 
beliefs as more difficult to change than weakly held ones (b = 0.87, SE =
0.06, 95% CI [0.76, 0.99], p < .001). There was also a significant main 
effect of age (b = − 0.11, SE = 0.05, 95% CI [− 0.21, − 0.01], p = .03). 
These effects were qualified by a significant age by belief strength 
interaction (b = 0.27, SE = 0.04, 95% CI = [0.18, 0.35], p < .001): with 
age, children increasingly distinguished between strong and weak be
liefs in their difficulty judgments (see Fig. 3). To unpack the interaction, 
we conducted a simple slopes analysis. For strongly-held belief judg
ments, we found a significant positive effect of age (b = 0.16, SE = 0.05, 
p = .002), indicating that with age, children judged strongly-held beliefs 
to be increasingly difficult to change. For weakly-held belief judgments, 
we found a significant negative effect of age (b = − 0.11, SE = 0.05, p =
.03), indicating that with age, children judged weakly-held beliefs to be 

Fig. 1. Study 1 procedure overview.
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increasingly easy to change.

2.2.3. Change mechanism task (e.g., “How did [character] change her 
belief?”)

Finally, we examined children's explanations for how a character 
might change their belief, based on their responses to the question 
“What do you think happened? How did [character] change her belief?” 
For the present analyses, we focused on the open-ended responses that 
children provided before receiving any forced-choice prompt. This de
cision was based on the reasoning that open-ended explanations offer a 
more unprompted measure of how children spontaneously reason about 
belief change. While the forced-choice options were useful for eliciting 
responses from participants who did not initially answer, they may have 
influenced children's reasoning by introducing specific mechanisms of 
belief change. Descriptive analyses combining open-ended and forced- 
choice responses yielded similar overall patterns. Children's open- 
ended explanations as to why a character's belief changed were tran
scribed from videotaped sessions and coded by two coders. Reliability 
coding was then calculated on the basis of 25% of the justifications. 
Interrater reliability was high (92%). Discrepancies were resolved 
through discussion.

Children's explanations for belief change were assigned to one of five 
categories: (1) First-hand evidence (2) Second-hand evidence; (3) Internal 
cognition; (4) Desire to change; and (5) Irrelevant or no response (see def
initions and examples of the categories in Table 1).

The most common explanations across all belief types were first-hand 
evidence, which was cited most often for the personal preference belief 
(62%) and least often for the moral belief (29%). Conversely, second- 
hand evidence was more frequent for moral norm (21%) and factual 
beliefs (24%), but comparatively less common for the personal 

preference belief (10%). Notably, internal non-evidential explanations 
were infrequent overall (4% - 9%, see Table 2 for proportions of each 
category by belief type).

In exploratory analyses, we conducted separate binary logistic 
generalized linear mixed-effects models (GLMMs) for each explanation 
category. Each model predicted whether a given explanation type was 
used (1) or not (0), with belief domain and age as fixed effects and 
participant as a random intercept. The likelihood of children providing 
first-hand evidence explanations varied significantly by belief domain, χ2 

(3) = 25.89, p < .001. Similarly, the use of second-hand evidence expla
nations differed across domains, χ2 (3) = 12.74, p = .005. Age was not a 
significant predictor of evidence-based explanations in either model (all 
ps > 0.51). Explanations involving a desire to change or internal cognition 
did not vary by age (ps > 0.34). or domain (ps >. 053). Post-hoc pairwise 
comparisons (Benjamini-Hochberg adjusted) confirmed that children 
were most likely to provide first-hand evidence explanations in the per
sonal preference domain, which significantly exceeded all other do
mains (all ps < 0.007). For second-hand evidence, children were more 
likely to reference this explanation type for moral and factual beliefs 
compared to personal preferences (ps = 0.01). These findings may 
suggest that children were most likely to rely on direct, perceptual ev
idence when explaining belief change for personal taste preferences, 
while their reasoning about moral norms may involve both first- and 
second-hand sources of information.

2.3. Discussion

Study 1 examined whether 4- to 8-year-old children make assump
tions that other people are epistemically rational; that is, whether young 
children assume that the strength of prior beliefs constrains a person's 

Fig. 2. Study 1: children's belief change possibility judgments as a function of age and belief strength. 
Note. Points represent individual raw data (jittered for visibility). Shaded ribbons represent 95% confidence intervals around the regression lines.
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ability to change their beliefs. Our results show that children across 
these ages judged that beliefs can change, even strongly held ones; but 
starting around age five, children judged strongly held beliefs to be more 
difficult to change than weakly-held beliefs. With age, children 
increasingly differentiated between strongly- and weakly-held beliefs in 
their possibility and difficulty judgments. Importantly, this same pattern 
emerged across all kinds of belief, suggesting that children understand 
this as a domain-general feature of how beliefs work. These results 
provide clear evidence that by age five, children treat prior belief 

strength as a constraint on belief revision and suggest that children's 
theory of mind includes an intuitive understanding of belief change that 
aligns with principles of rational belief revision. This extends previous 
research revealing children's sensitivity to mental constraints (Confer 
et al., 2024; Kushnir et al., 2015), suggesting that children treat strong 
priors as an epistemic constraint that may require proportionally 
stronger counterevidence to overcome—a pattern that aligns with the 
Bayesian framework of rational belief updating (Gärdenfors & 
Makinson, 1988; Titelbaum, 2022). Notably, although children did not 
distinguish between the revisability of strong versus weak beliefs until 
age five, even four-year-olds judged belief revision to be possible at 
above chance levels, even for strongly held beliefs. Our findings suggest 
that even if young children judge changing a strong belief to be diffi
cult–and therefore, potentially unlikely–they still see it as possible.

Children's judgments about belief change difficulty showed robust 
developmental effects. With age, children were more likely to judge that 

Fig. 3. Study 1: Children's belief change difficulty judgments as a function of age and belief strength. 
Note. Points represent individual raw data (jittered for visibility). Shaded ribbons represent 95% confidence intervals around the regression lines.

Table 1 
Study 1: children's justification categories for belief change.

Response 
Category

Description Example

First-hand 
evidence

Explaining that belief change 
happens after first-hand 
observations, exploration or 
other direct experience.

“He saw the flurpies not dance 
before bedtime.”

Second-hand 
evidence

Explaining that belief change 
happens after hearing opposite 
beliefs or counter-evidence from 
adults, peers or other second- 
hand sources (e.g., books).

“She heard that other kids 
found out the truth so she 
asked what happened and they 
told her the truth.”

Internal 
cognition

Explaining that belief change 
happens after thinking, reasoning 
or recalling something through 
memory.

“Maybe he thinks about it”

Desire to 
change

Reasoning that the character has 
a desire to change their mind.

“He just wanted to change his 
mind.”

Irrelevant Giving other justifications that 
are not listed above or not related 
to the vignette.

“I don't know. He changed it to 
taco soup.”

Table 2 
Study 1: frequencies of children' justification categories for belief change by 
belief type.

Response 
category

Social behavior 
(flurpies)

Fact 
(river)

Moral 
(daxing)

Personal 
(pelling)

First-hand 
evidence

44.23% 40.38% 28.71% 61.76%

Second-hand 
evidence

14.42% 24.04% 20.79% 9.80%

Internal 
cognition

7.69% 7.69% 7.92% 4.90%

Desire to change 3.85% 6.73% 8.91% 2.94%
Irrelevant 26.92% 24.04% 33.66% 20.59%
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strongly held beliefs are more difficult to change than weak ones. 
Importantly, this was not just a matter of older children seeing belief 
change as more effortful overall. Rather, with age, children viewed 
strongly held beliefs as increasingly difficult to change, while weakly 
held beliefs were perceived as increasingly easy to change. This devel
opmental pattern suggests that children's early understanding of belief 
revision may incorporate epistemic effort.

Finally, the open-ended explanations suggest that children often 
think that belief change is driven by the acquisition of new information, 
consistent with normative theories of rational belief. Across belief do
mains, the majority of children's responses appealed to first-hand or 
second-hand evidence as the mechanisms for belief revision. Very few 
children attributed belief change to internal desire. This pattern suggests 
that children do not see belief change as arbitrary or internally driven; 
rather, they view belief change as rooted in external evidence. Evidence- 
responsiveness is an essential feature of the nature of belief (Feldman & 
Conee, 1985; Williams, 1973); the fact that children appeal to evidence 
as a primary mechanism for belief change is an important piece of evi
dence supporting the claim that they have an emerging understanding of 
how beliefs work.

3. Study 2

In Study 1 we found evidence in support of the idea that children's 
understanding of belief change incorporates expectations of epistemic 
rationality. Our results revealed that by age 5, children judge strongly 
held beliefs as less possible and more difficult to change than weakly 
held ones, and that children's explanations for belief change appeal to 
evidence. This offers affirmative evidence for two key questions: first, 
whether children are sensitive to the idea of graded prior beliefs, and 
second, whether they assume that prior belief strength constrains belief 
updating. Study 2 builds on these findings by testing whether children 
integrate prior strength into their predictions about belief revision. 
Specifically, we ask whether children use information about prior belief 
strength to predict how someone will respond to counterevidence.

As in Study 1, we presented children with pairs of characters who 
held the same belief but differed in belief strength. This time, however, 
both characters encountered counterevidence to their original belief: a 
group of peers who unanimously expressed the opposing view. We chose 
peer testimony as our operationalization of counterevidence for several 
reasons. First, presenting testimonial evidence allowed us to apply 
structurally parallel counterevidence across all belief domains, since 
direct observation might be applicable to some beliefs (e.g., whether 
Flurpies dance) but less straightforwardly to others (e.g., whether daxing 
is wrong). Second, testimony is a primary and powerful source of evi
dence for young children (Gelman, 2009; Harris et al., 2018), and prior 
work shows that children treat peer and adult consensus as reliable 
sources of second-hand evidence (Corriveau et al., 2009; Haun & 
Tomasello, 2011) and moderate their belief updating based on both 
their own prior confidence and the perceived strength of the testimony 
(Langenhoff et al., 2023). Third, testimonial counterevidence is proba
bilistic and socially mediated: children can reasonably treat peer 
consensus as informative without treating it as determinative. This 
makes testimonial counterevidence well-suited for testing whether 
children's predictions track the influence of prior strength. Our primary 
prediction was that children would use prior strength to predict belief 
change: characters with strong priors should be judged less likely to 
revise their beliefs than those with weak priors, even when both 
encounter the same counterevidence. As in Study 1, we tested this 
prediction across different belief domains to examine the generality of 
children's understanding of belief updating. A secondary, exploratory 
question concerned whether children's predictions might differ across 
belief types. Within a rational belief-updating framework, the impact of 
evidence depends not only on priors but also on the perceived strength 
of the evidence which could conceivably differ by domain. For instance, 
children might view peer consensus as informative for descriptive claims 

(e.g., “Flurpies dance before bedtime”) than for a subjective personal 
preference (e.g., “Pelling is yummy”), where individual variation is ex
pected (Carpendale & Chandler, 1996). Similarly, peer testimony may 
carry less epistemic weight for moral beliefs if children view such beliefs 
as requiring justification from authoritative sources rather than peer 
agreement (Laupa & Turiel, 1986).

3.1. Method

3.1.1. Participants
We recruited 99 4- to 8-year-old children using the same methods as 

Study 1 (Mage = 6.48 years, range = 4.03–8.99 years, 51 boys and 48 
girls; 64.6% White, 3% Black, 8% Asian, and 24.4% were identified with 
multiple races). Three additional children were excluded from the final 
analyses because of technical issues (N = 1) or experimenter error (N =
2). Self-reported education status of parents was high: 67.7% of first 
primary caregivers had a graduate/professional school degree, 30.3% a 
college diploma, and 2% completed high school or lower. For the par
ticipants' other primary caregiver, 55.1% had a graduate/professional 
school degree, 39.8% a college diploma and 5.1% had a high school 
diploma or lower. 87.5% of the parents reporting an annual income 
greater than $100,000 per year, 11.5% reported an income between 
$50,000 and $100,000, and 1% reported an annual income lower than 
$50,000. 79.8% of participants were tested in online sessions via 
videoconferencing with a live experimenter, and 20.2% of participants 
were tested in a museum (there were no significant differences between 
testing settings across children's responses).

3.1.2. Procedure
As in Study 1, children were presented with two characters who 

initially held the same belief content, but differed in strength: one 
character had a strong initial belief, the other a weak initial belief. 
Children again completed four trials with different kinds of belief. We 
used the same four beliefs from Study 1, with one modification: “The 
Luzak River is the longest river on the planet” was replaced with “The 
Luzak River has the most fish of any river on the planet,” to account for 
some children challenging this belief. The order of belief types was 
counterbalanced across participants using a Latin-square design.

In each trial, after learning about the characters' initial beliefs, 
children again answered comprehension check questions to confirm 
their understanding of each character's initial belief strength. Next, 
children were told that both characters overheard a group of five people 
each saying that the target belief was false (see Fig. 4). For example, 
children heard: “One day, a group of five people are talking about 
daxing. Sarah and Justine both overhear them talking. They hear all five 
people say what they think, and each person says, ‘I think daxing is NOT 
wrong; I think daxing is okay.’”

Children then answered two questions about each character. First, 
after being reminded of the strength of the characters' initial belief and 
the opposing belief from the group, children answered a belief change 
prediction question assessing whether the character would maintain or 
change their beliefs after encountering counterevidence. For example: 
“If before, [Sarah believes that daxing is wrong a lot and is really sure 
that daxing is wrong, and now hear all five people in the group say that 
daxing is okay], would [Sarah] change her belief and believe that 
[daxing is not wrong], or keep her belief that [daxing is wrong]?” This 
was followed by an updated belief strength question assessing what chil
dren thought the character's updated belief would be after they 
encountered the counterevidence. For example: “So you think [Sarah] 
would [change her belief and now believe that daxing is NOT wrong/ 
keep her belief and still believe that daxing is wrong]. How much would 
she believe this? A little or a lot?” Children's responses were converted a 
four-point updated belief score, in which higher scores indicate stronger 
belief in the negated original belief (new belief a lot = 4; old belief a lot 
= 1).

In addition, on the final trial, children completed an exploratory 
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measure in which they provided open-ended justifications for why each 
character would or would not revise their belief. For example, children 
were asked: “Why do you think [Sarah] would [change/keep] her 
belief?” Children's responses were recorded.

3.1.3. Transparency statement
We preregistered this study on AsPredicted (#176514) after col

lecting pilot data from 27 participants. As in Study 1, no procedural 
changes were made and no analyses were conducted prior to preregis
tration. All key effects replicate when excluding pilot participants 
collected before preregistration (see Supplemental Materials). The pre
registration specified our primary hypothesis, sample size and stopping 
rule, key predictors, primary outcome measures, and the use of mixed- 
effects models. Analyses of belief type/domain were preregistered as 
exploratory. Model-building procedures and follow-up analyses were 
not fully specified in the preregistration. Study materials, data and 
preregistrations for both studies are available on the Open Science 
Framework: https://osf.io/ng5dr/. Both studies were approved by Duke 
University IRB.

3.2. Results

We report results for three measures: (1) belief change predictions 

(binary responses: 1 = change, 0 = keep), (2) updated belief strength 
scores (4-point scale, 1 = strongly endorses original belief to 4 =
strongly endorses new belief), and (3) open-ended justifications for 
updated belief judgments. For the first two measures, we used mixed- 
effects models with age (continuous, centered), belief strength (strong 
vs. weak), and belief type (moral, social behavior, factual, personal) as 
predictors, with participant as a random intercept. Preliminary analyses 
confirmed no significant order effects (all ps > 0.45).

3.2.1. Belief change prediction question (“Would [character] change her 
belief or keep her belief?”)

Before examining the primary outcome (updated belief scores), we 
report children's binary judgments about whether characters would 
change or keep their beliefs after encountering counterevidence (e.g., 
“Would [Sarah] change her belief and believe that daxing is not wrong, 
or keep her belief that daxing is wrong?”). Overall, children predicted 
belief change on 40.3% of trials. This proportion was higher for weakly 
held beliefs (M = 50.3%) than for strongly held beliefs (M = 30.3%). 
Children's binary responses about whether the character would change 
(coded as 1) or keep (coded as 0) their belief were analyzed using mixed- 
effects logistic regression models. The final model included fixed effects 
of age, belief strength, belief type, and interactions of age with both 
belief Strength and belief type, with a random intercept for participant 

Fig. 4. Study 2 procedure overview.
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ID.
We found a significant main effect of belief strength (b = − 1.34, SE 

= 0.20, OR = 0.26, 95% CI = [0.18, 0.39], p < .001): children predicted 
lower likelihood of change for strongly held beliefs than weakly held 
ones. This was qualified by a significant age by belief strength interac
tion (b = − 0.48, SE = 0.13, OR = 0.62, 95% CI = [0.48, 0.81], p =
.0004): indicating that with age, children were more likely to distinguish 
between strong and weak beliefs in their predictions (see Fig. 5). We 
followed up on this interaction by assessing the effect of age separately 
for strong and weak prior beliefs using simple slope analyses. For 
strongly held beliefs, there was a significant negative effect of age (b =
− 0.50, SE = 0.16, OR = 0.61, 95% CI [0.44, 0.83], p = .002): older 
children were less likely to predict belief revision for strongly held be
liefs compared to younger children. In contrast, age did not significantly 
predict belief change judgments for weakly held beliefs (b = − 0.02, SE 
= 0.15, OR = 0.98, 95% CI [0.72, 1.32], p = .89).

We also found a significant interaction between age and belief type 
(χ2(3) = 10.85, p = .01), indicating that age-related changes in children's 
judgments varied across different domains of beliefs (see Fig. 6). To 
unpack this interaction, we conducted simple slope analyses for age 
within each belief type (averaged across belief strength). We found that 
age negatively predicted belief change judgments in the moral domain 
(b = − 0.53, SE = 0.19, OR = 0.59, 95% CI [0.41, 0.84], p = .004), 
suggesting older children were less likely to expect moral beliefs to 
change. A similar, marginally significant trend was observed for social 
behavior beliefs (b = − 0.32, SE = 0.18, OR = 0.73, 95% CI [0.51, 1.04], 
p = .08). In contrast, Age was not significantly related to judgments for 
personal (OR = 0.78, 95% CI [0.54, 1.10], ns) or factual (OR = 1.06, 
95% CI [0.75, 1.51], ns) beliefs. In addition, pairwise comparisons of 
these age-related trends revealed that the decline in belief change 

expectations was significantly steeper for moral beliefs compared to 
factual beliefs (p = .009). There were no significant differences between 
other pairs of trials (all p > .12).

3.2.2. Updated belief strength question
We next examined children's predictions about the strength of 

characters' beliefs after encountering counterevidence (e.g., “How much 
would she believe this? A lot or a little?”). Responses were scored on a 4- 
point scale (endorse original belief a lot = 1, endorse new belief a lot =
4). Importantly, if children think the character did not change their 
mind, their rating should reflect how strongly the character kept the 
original belief. For example, if children think a character with a strong 
prior would maintain their belief, they would receive a score of 1 (still 
strongly endorsing the original belief), whereas a character with a weak 
prior who maintained their belief would receive a score of 2 (still 
somewhat endorsing the original belief). On average, updated belief 
scores were moderate (M = 2.27, SD = 1.11), with higher scores (indi
cating more predicted change) for weakly held beliefs (M = 2.59, SD =
0.98) than for strongly held beliefs (M = 1.94, SD = 1.14).

These responses were analyzed using linear mixed-effects models 
with random intercepts for participant ID. The final, best-fitting model 
included fixed effects of age, initial belief strength, belief type, and the 
interactions of age with both initial belief strength and belief type.

We found a significant interaction between age and initial belief 
strength (b = − 0.15, SE = 0.04, 95% CI [− 0.24, − 0.06], p = .0008), 
indicating that children's predictions about updated belief strength e 
depended on both the strength of the character's initial belief and the 
child's age (see Fig. 7). To explore this interaction, we conducted simple 
slope analyses examining the effect of age separately for strong and 
weak prior beliefs. For strongly-held beliefs, there was a significant 

Fig. 5. Study 2: children's belief change prediction judgments as a function of age and belief strength. 
Note. Points represent individual raw data (jittered for visibility). Shaded ribbons represent 95% confidence intervals around the regression lines.
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negative effect of age (b = − 0.15, SE = 0.05, 95% CI [− 0.25, − 0.05], p 
= .004), revealing that older children predicted less change in strong 
initial beliefs compared to younger children. In contrast, for weakly-held 
initial beliefs, age did not significantly predict judgments (b = 0.001, SE 
= 0.05, 95% CI [− 0.10, 0.10], ns).

In exploratory analyses, we also found a significant interaction be
tween age and belief type (χ2(3) = 9.94, p = .02), indicating that age- 
related changes varied by belief domain. Follow-up simple slope ana
lyses showed that age negatively predicted updated belief judgments 
only for the moral norm belief trial (“daxing is wrong;” b = − 0.17, SE =
0.06, 95% CI [− 0.29, − 0.06], p = .004), indicating that older children 
increasingly expected moral beliefs to be resistant to change. Age effects 
for other beliefs-types were not significant (all ps > 0.10). Pairwise 
comparisons of these age-related slopes across trial types (Benjami
ni–Hochberg adjusted) revealed that the decline with age was signifi
cantly steeper for moral beliefs compared to factual beliefs (p = .01). No 
other pairwise comparisons between belief types were statistically sig
nificant (all ps > 0.21).

3.2.3. Justifications for updated belief judgments
As an exploratory measure collected on the final trial, we examined 

children's open-ended justifications for their predictions. When asked to 
explain why they thought the character would keep or change their 
belief, children's justifications could be assigned to one of five cate
gories: (1) Reasoning about prior belief; (2) Reasoning about counter-evi
dence; (3) Personal Opinion; (4) Child's Own Beliefs; and (5) Irrelevant or no 
response (see definitions and examples of the categories in Table 3). 
Reliability coding was then calculated on the basis of 25% of the justi
fications. Interrater reliability was high (92.9%). Discrepancies were 
resolved through discussion.

We found that children's reasoning focused on Prior beliefs the most 

(n = 47; 34.3%) followed by reasoning that it is acceptable for the target 
characters to have their Own opinions (n = 35; 25.5%); reasoning about 
Counterevidence (n = 31; 22.6%) and children's own beliefs (n = 24; 
17.5%). In general, these exploratory findings suggest that children took 
both the characters' prior beliefs and the counterevidence into account 
in their judgments. To examine whether children's justification patterns 
varied with age and across prior strength, we conducted separate binary 
logistic GLMMs for each justification category as exploratory analyses. 
Each model included prior strength (strong vs. weak) and age (contin
uous, centered) as fixed effects, with participant as a random intercept. 
The analyses revealed no significant effects of prior strength (all ps >
0.16) or age (all ps > 0.45) on any of the justification categories. Thus, 
children across the age range drew on similar types of reasoning when 
justifying their judgments.

3.3. Discussion

In Study 2, we explored whether children use information about a 
character's initial belief strength to predict how that character would 
update their beliefs in response to counterevidence. Overall rates of 
predicted change were around 50%—but most importantly for our pri
mary research question, predicted change depended on prior strength. 
By around age five, children predicted that characters with strong initial 
beliefs would be more likely to keep their original beliefs than characters 
with weak initial beliefs. Furthermore, when asked to estimate the 
strength of the character's belief after encountering opposing evidence, 
children's predictions reflected sensitivity to the strength of the prior 
belief. These findings provide additional evidence that young children 
expect belief revision to be epistemically rational: they think that belief 
change is more likely for weak beliefs than strong ones, and they use 
information about prior strength to make predictions about what an 

Fig. 6. Study 2: Children's belief change prediction judgments separated by belief type. 
Note. Points represent individual raw data (jittered for visibility). Shaded ribbons represent 95% confidence intervals around the regression lines.
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agent's updated belief will be after encountering novel counterevidence. 
Children's open-ended justifications also explicitly referenced prior 
belief strength or the counterevidence, again reflecting that children 
recognized the relevance of both initial belief strength and new infor
mation in determining the likelihood of change.

As in Study 1, children's sensitivity to prior belief strength emerged 
across a range of belief types. This suggests that regardless of the content 
of the belief, children reason that the strength with which an initial 
belief is held affects how likely it might be affected by counterevidence. 

At the same time, our findings also reveal some domain-specific differ
ences in how children predicted characters would respond to the 
counterevidence presented in this study: specifically, older children 
became less likely to predict belief change in the moral norm trial 
(“daxing is wrong”) compared to other trials. These exploratory effects 
may suggest that older children evaluate the evidential weight of peer 
testimony differently across domains. Peer consensus may be seen as 
compelling counterevidence for factual claims, but less authoritative for 
moral beliefs (Sebastián-Enesco et al., 2020).

An additional consideration is whether children's predictions in 
Study 2 reflect expectations about genuine belief revision or expecta
tions about conformity to a peer majority. Research has shown that 
young children do conform to peer or adult majorities, sometimes even 
against their own perceptual judgments (Corriveau & Harris, 2010; 
Haun & Tomasello, 2011). If children were predicting that characters 
would capitulate to social pressure rather than revise their beliefs, this 
would represent a different psychological process than the epistemic 
updating we aimed to study. Several features of our findings, however, 
suggest that children's predictions reflect reasoning about epistemic 
processes rather than conformity expectations. First, if children ex
pected characters to conform to peer pressure regardless of their 
epistemic states, we would not observe the robust effect of prior 
strength: social pressure from a unanimous group was constant across 
conditions, yet children predicted less belief change for strong-prior 
characters. Second, children's open-ended justifications often refer
enced the character's prior belief strength or the informational content 
of the testimony, rather than social pressure or the desire to fit in. Third, 
the domain-specific patterns we observed are difficult to explain on a 
pure conformity account. That said, future research could more directly 
distinguish conformity expectations from belief revision predictions by 

Fig. 7. Study 2: children's updated belief strength judgments as a function of age and initial belief strength. 
Note. Points represent individual raw data (jittered for visibility). Shaded ribbons represent 95% confidence intervals around the regression lines.

Table 3 
Study 2 children's justification categories for the likelihood of belief change.

Category Name Description Example %

Reasoning 
about prior 
belief

Focusing on the character's 
prior belief or commenting 
on the strength of the 
character's initial belief

“Probably because he 
only believed it a little 
bit.”

34.3%

Reasoning 
about 
counter- 
evidence

Focusing on the counter- 
evidence from the group of 
peers

“He changed his mind 
just because a lot of 
people said it didn't 
taste good.”

22.6%

Personal 
opinion

Reasoning about how it is 
acceptable for the character 
to have different opinions 
or preferences than others

“Because it's her 
opinion and other 
people have other 
opinions.”

25.5%

Child's own 
belief 

Making predictions based 
on how likely the 
participant think the prior 
belief is valid.

“Because I just think 
daxing might be a little 
wrong.”

17.5%

Irrelevant Giving other justifications 
that are not listed above or 
not related to the vignette.

“I don't know. He 
changed it to taco 
soup.”

32.8%
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separately asking whether a character would publicly agree with the 
group versus privately believing the group is right. If conformity ex
pectations drive children's predictions, they might predict public 
agreement regardless of prior strength while reserving predictions about 
private belief change for weak-prior characters (Haun & Tomasello, 
2011).

Interestingly, some children also appealed to the idea that belief 
change is optional: that it is up to a person whether they want to change 
their beliefs, and that they are permitted to believe what they want. 
Specifically, they reasoned in their justifications that it is acceptable for 
someone to hold a different belief or opinion from others. These re
sponses suggest that children are developing not only an understanding 
of how beliefs change, but also a sense that belief revision might be 
normatively flexible: that sometimes, there is latitude in what an agent 
can permissibly believe, and this may vary based on the type of the belief 
in question. Although this type of reasoning did not differ significantly 
across belief domains in our study, future research could investigate 
whether this tolerance for different patterns of belief-updating is more 
prevalent in evaluative domains like morality or personal preferences 
compared to factual domains, potentially consistent with prior findings 
that children think multiple people can be right in some domains but not 
others (Heiphetz et al., 2013).

4. General discussion

Across two studies, we investigated an underexplored aspect of 
children's intuitive theory of mind, asking whether children expect 
others to be epistemically rational. Specifically, we investigated the role 
of prior strength in children's judgments, predictions, and explanations 
of belief revision. Our findings show that by age five, children treat prior 
belief strength as a meaningful epistemic constraint on belief revision. 
They consider it in judgments about the possibility and difficulty of 
belief change (Study 1) as well as in their predictions about how a 
character would respond to counterevidence (Study 2). Moreover, this 
pattern emerged across a range of belief types, suggesting that children 
treat epistemic rationality as a constraint on belief revision that is 
domain-general. These findings extend prior work showing that children 
are sensitive to the certainty with which one holds a belief (Sabbagh & 
Baldwin, 2001), understand epistemic constraints on free action 
(Chernyak et al., 2013; Kushnir et al., 2015), and incorporate evidence 
quality when predicting belief revision (Confer et al., 2024; Magid et al., 
2018) by demonstrating that children also expect belief updating to be 
based on prior belief strength. Together, these findings suggest that the 
assumption of this component of epistemic rationality is an integral part 
of our social cognition from early in life.

In Study 1, children judged changing strongly held beliefs to be more 
difficult than changing weakly-held beliefs. Importantly, however, 
children did not treat difficulty as equivalent to impossibility. Even four- 
year-olds (the youngest age group in our sample) judged that both strong 
and weak beliefs could, in principle, be revised. This distinction between 
difficulty and impossibility is noteworthy given that young children 
readily understand true epistemic constraints in other contexts: for 
example, that one cannot draw something without having seen it 
(Kushnir et al., 2015; Luo & Baillargeon, 2007) or decide to believe 
something that contradicts perceptual evidence (Confer et al., 2024). 
Our findings extend this work by showing that children also understand 
graded epistemic constraints: strong priors do not make belief change 
impossible, but they make it more difficult. The fact that four-year-olds 
in our study did not treat strong prior beliefs as creating impossibility 
offer suggestive evidence that children's representation of belief is 
probabilistic, rather than categorical or deterministic: they understand 
that the same belief can be held more or less strongly, and that the 
strength of a belief shapes the likelihood of its changing.

Study 2 extended these findings by examining children's predictions 
about how characters would respond to counterevidence. Beginning 
around age five, children predicted that a character with a strong prior 

was less likely to change their belief than one with a weak prior, even 
when the same evidence (i.e., testimony from a unanimous peer group) 
was presented. This finding further reveals that children see strong 
priors as exerting a constraining influence on belief change.

Study 2 also revealed emerging differences in how children reason 
about belief changes across domains. With age, children became less 
likely to predict belief change for moral norms in response to peer tes
timony. One potential explanation is that children evaluate not only the 
strength of prior beliefs, but also the appropriateness or relevance of 
different types of evidence for belief revision in different domains. 
Testimony from a consensus of peers may be seen as reliable evidence 
for empirical beliefs, but less persuasive for moral beliefs. In particular, 
moral beliefs may require justification from authoritative sources 
(Laupa & Turiel, 1986) and may be less amenable to testimonial trans
mission more broadly and more grounded in first-hand deliberation and 
reasoning (Hopkins, 2007; Li & Koenig, 2025). An alternative (though 
not necessarily incompatible) explanation is that children may reason 
differently about the malleability of certain kinds of beliefs based on 
their perceived connection to personal identity. Moral beliefs might, for 
instance, be judged as more central to people's identity or essence 
(Heiphetz, 2020; Heiphetz, Strohminger, & Young, 2017), thereby 
making them less susceptible to change through one-off testimonial 
evidence. A third consideration is that as children get older, they 
increasingly recognize individual variation in how people think 
(Carpendale & Chandler, 1996; Eisbach, 2004). This could include an 
expectation that different people respond to evidence differ
ently–perhaps especially when it comes to moral or preferential beliefs. 
Though these domain-specific results are preliminary, they highlight the 
need for future research to explore not only how children reason about 
prior belief strength, but also how they evaluate the strength, quality, 
and domain-relevance of different types of evidence (see Fedyk et al., 
2019).

A crucial question raised by our findings is why four-year-olds did 
not reliably distinguish between strong and weak prior beliefs. Several 
possibilities might explain this developmental pattern. One possibility is 
that sensitivity to prior strength emerges alongside broader shifts in 
children's understanding of belief. Some researchers have argued that 
before age five or six, children's success on false belief tasks may rely on 
simpler “perceptual access” reasoning (tracking what people have and 
have not seen) rather than genuine representation of beliefs as mental 
states with variable properties (Fabricius et al., 2021; Friedman & 
Petrashek, 2009). If children do not develop a full-fledged intuitive 
theory of belief until at least age five, this would explain why four-year- 
olds do not show sensitivity to prior strength in our tasks. Relatedly, 
children's ability to reason about graded epistemic notions may emerge 
around age five; prior work has found, for instance, that it is not until 
age four that children reliably distinguish between different degrees of 
inaccuracy (e.g., getting one versus three out of four questions wrong; 
Pasquini et al., 2007). A similar pattern appears in how young children 
reason about ignorance: Chen et al. (2015) found that young children 
equate ignorance with error rather than representing it as genuine un
certainty about what is true. Aboody et al. (2025) extended this finding 
by showing that it is not until age six that children consider that an 
ignorant agent could arrive at a correct answer by chance, suggesting 
that younger children do not yet represent the probabilistic space be
tween knowing and not knowing. Similarly, Huang et al. (2019) found 
that children's ability to use the degree of certainty of another agent's 
knowledge to predict their subsequent behavior does not emerge stably 
until age six. Together, these findings point to a developmental shift 
from categorical to graded representations of others' epistemic states 
during the period between ages five and seven. Our findings may reflect 
this same shift: understanding that two characters who hold the same 
belief but differ in their degree of confidence will respond differently to 
counterevidence requires the kind of graded epistemic reasoning that 
these studies suggest is still emerging at age four to five.

A second possibility is methodological: our tasks required tracking 
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two characters with differing belief strengths and making comparative 
judgments, which may have challenged younger children's working 
memory. Additionally, our manipulations were language-heavy, relying 
on children understanding expressions like “believes it a lot” versus 
“believes it a little.” However, we think task demands are unlikely to 
fully explain our results. Four-year-olds succeeded at basic components 
of the task: they judged that beliefs could change at above-chance rates 
in Study 1 and passed comprehension checks about belief strength. 
Moreover, the same developmental pattern emerged across two studies 
with different dependent measures and across multiple belief domains, 
suggesting the pattern reflects conceptual rather than purely task- 
related factors. Nevertheless, future research could use simplified par
adigms such as single characters paradigms or nonverbal measures to 
help rule out task demands as a contributing factor.

A third possibility involves changes in how children represent the 
relationship between mental states and their consequences. Our task 
(particularly in Study 2) required children to understand that two 
characters who encounter the same evidence may nonetheless respond 
differently because their prior beliefs differed in strength. This capacity 
is related to what the literature on “interpretive” theory of mind has 
identified as a post–false-belief milestone: the understanding that the 
mind is actively constructive, such that identical informational input can 
lead to different beliefs depending on what the knower brings to the 
encounter (Carpendale & Chandler, 1996; Lalonde & Chandler, 2002). 
In related work, Eisbach (2004) found that the awareness that people 
will have different “trains of thought” in response to the same object 
because their individual backgrounds and knowledge shape what they 
think emerges between ages five and seven. Our finding that sensitivity 
to prior strength begins to emerge around age five may thus reflect the 
early stages of this broader developmental shift toward an interpretive 
theory of mind, even before the full capacity is firmly in place.

4.1. Limitations, connections, and future directions

Across both studies, we find evidence that by age five, children are 
sensitive to prior belief strength and use it to inform their judgments 
about the possibility, difficulty, and likelihood of belief change. An 
important future direction is to manipulate both prior strength and ev
idence strength within the same design to better understand when and 
how children integrate these components into their reasoning about 
belief revision. While the present studies focused on prior belief 
strength, children's open-ended justifications in Study 1 and domain- 
specific predictions in Study 2 also suggest sensitivity to the strength 
and relevance of counterevidence. Testing children's ability to integrate 
both factors will allow for a more complete picture of how their intuitive 
models of belief change align with rational updating principles. Future 
work could vary evidence strength (e.g., one peer vs. five peers) crossed 
with prior strength to examine how children integrate these 
components.

It is also important to note that Study 2 used testimonial counter
evidence (i.e., a unanimous peer consensus) and our results therefore 
speak most directly to how children expect others to update in response 
to this type of second-hand, socially mediated evidence. Within a 
Bayesian framework, prior belief strength exerts its constraining influ
ence primarily when evidence is probabilistic. However, testimonial 
evidence may be weaker than direct observation for some descriptive 
beliefs (though see Finiasz et al., 2024 and Macris & Sobel, 2017), and 
its perceived weight may vary by domain. This points to another 
important direction for future research: examining how the type of evi
dence influences children's predictions about belief revision. Future 
work could test this by comparing children's predictions when beliefs are 
challenged by testimonial versus observational counterevidence. It is 
possible that the influence of prior belief strength may be stronger for 
indirect evidence, and that children might expect even strongly held 
beliefs to yield in the face of direct, unambiguous evidence. Relatedly, 
future research should examine how the source of testimonial evidence 

influences children's predictions. Our studies used peer consensus 
because it could be applied uniformly across belief domains, and 
because it is often a powerful source of evidence for young children. 
However, peers may not be viewed as equally authoritative across all 
domains. Future work could compare children's predictions when beliefs 
are challenged by peer testimony versus testimony from adult author
ities. If children's resistance to predicting moral belief revision reflects 
reasoning about who has authority over moral matters, they might 
respond differently to counterevidence from parents or teachers than 
from peers. This could help clarify whether domain differences in our 
findings reflect context-sensitive evaluation of evidential weight or more 
general intuitions about the stability of different belief types.

Another relevant finding regards children's base rate expectations 
about the likelihood of belief change. In Study 2, we found that even in 
the weak prior condition, children only predicted a character would 
change their belief around half the time when presented with counter
evidence. Because our study was among the first to look at children's 
predictions about others' belief change, we did not have strong initial 
predictions about what the base rates of predicted change would be. In 
the only other study examining this question, Magid et al. (2018) found 
that children predicted belief change 63–77% of the time, depending on 
whether the evidence consisted of three or five randomly sampled ob
servations. These findings raise important questions for future research 
about how much children expect others to change their beliefs in gen
eral, and what shapes those expectations. Some of the variation across 
studies likely reflects features of the situation such as evidence type 
(testimonial vs. observational), belief domain, and prior strength. But 
children's expectations may also be shaped by broader features of their 
developmental context. For example, children's experiences with par
ents' mental-state talk (Ruffman et al., 2002) and the degree to which 
adults in their lives model open belief revision (Mills et al., 2025) may 
inform what children come to see as typical or expected. Individual 
differences in emerging metacognitive and epistemic capacities such as 
intellectual humility (Danovitch et al., 2019; Porter et al., 2022) may 
further shape children's predictions about whether and when others will 
update their beliefs.

Our findings raise important questions about how children concep
tualize belief itself. Though belief has traditionally been conceived of as 
a truth-oriented mental state that can take any kind of propositional 
content as its object (Schwitzgebel, 2006), a recent debate has chal
lenged whether “belief” is a unified cognitive kind—both in terms of the 
attitude itself (Van Leeuwen, 2026), and in terms of people's lay theories 
about the attitude (Vesga et al., 2025; Westra, 2023). Pluralist views (e. 
g., Vesga et al., 2025; Westra, 2023) propose that some belief-attitudes 
are (understood as) primarily epistemic—formed to track truth—while 
others may be more “groupish,” functioning to signal social affiliation, 
express identity, or align with group norms. From this perspective, be
liefs may differ in how responsive they are to evidence, especially in 
morally or socially grounded contexts. Future work could explore when 
and whether young children begin to distinguish between epistemic 
versus non-epistemic beliefs, and whether there are “groupish” contexts 
in which prior belief strength and evidence strength are no longer the 
best predictors of how children reason about belief revision.

Finally, there are many remaining questions about how children's 
understanding of prior beliefs as epistemic constraints extends to other 
aspects of social cognition, particularly in their social learning and 
epistemic and moral evaluations. One direction for future research 
concerns whether children use their understanding of epistemic con
straints to navigate disagreement. For instance, do children adjust their 
communicative strategies when they understand that a disagreeing 
interlocutor holds a strong versus a weak belief? Are they more likely to 
attempt persuasion when they perceive someone as holding a weaker 
belief? If so, then the inferences about belief revision documented here 
may serve as a foundation for children's developing capacities to 
communicate strategically and resolve disagreements (Köksal et al., 
2025). Another direction concerns children's normative evaluations of 
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others' belief revision. Research suggests that children and adults readily 
make character judgments based on how others respond to evidence: 
individuals who refuse to update beliefs despite compelling counterev
idence may be seen as stubborn, closed-minded, or intellectually arro
gant, while those who are appropriately responsive to evidence may be 
seen as open-minded or intellectually humble (Bowes et al., 2026; Hagá 
& Olson, 2017; Porter et al., 2022). If children have expectations about 
rational belief revision, they may similarly evaluate others based on 
whether they conform to these expectations. For example, do children 
judge someone more negatively when they fail to update a weakly held 
belief in the face of strong evidence? Conversely, when someone does 
update a strongly held belief, do children see this as particularly 
praiseworthy given its difficulty? Prior work suggests that children tend 
to admire and learn from agents who overcome challenges or persist 
through difficulty (Leonard et al., 2017; Leonard et al., 2020), raising 
the question of whether they similarly value the epistemic virtue of 
revising strongly held beliefs in the face of compelling evidence, or 
whether they show forgiveness toward those who held problematic 
beliefs but demonstrated the capacity to change. These questions reveal 
that the role of prior belief strength is not important just for under
standing theory of mind on its own–but also that it may have significant 
consequences for the development of social cognition more broadly.

4.2. Conclusions

Across two studies, we find that by around age five, children use 
information about prior belief strength to guide their reasoning about 
the possibility and difficulty of belief change, as well as the likelihood 
that others will revise their beliefs in light of counterevidence. We also 
found that children understand beliefs as mental states that are char
acteristically responsive to evidence. Importantly, these patterns 
emerged across diverse belief domains, suggesting that children's 
sensitivity to prior strength reflects a domain-general feature of their 
understanding of belief change. The emergence of this capacity around 
age five situates it within a broader developmental shift in representa
tions of others' epistemic states. Taken together, these findings suggest 
that young children possess an understanding of belief revision that 
aligns with core principles of rational belief updating. Notably, chil
dren's reasoning reflects both conceptual flexibility and a surprisingly 
realistic view of belief revision: they recognize that beliefs can, in 
principle, be updated, yet they also understand that strongly held beliefs 
make belief change more difficult in practice.
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