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Testing What You’re Told: Young Children’s Empirical 
Investigation of a Surprising Claim
Samuel Ronfard a, Eva E. Chen b, and Paul L. Harrisc

aUniversity of Toronto, Mississauga, Canada; bHong Kong University of Science and Technology, Hong Kong; 
cHarvard University, United States

ABSTRACT
We examined differences among children in their endorsement of an 
adult’s claim, their subsequent empirical investigation of that claim, and 
their resolution of any potential conflict between the claim and their 
empirical investigation. American and Chinese preschool (N = 171, M = 
4.71 years) and elementary school (N = 128, M = 7.59 years) children were 
presented with five, different-sized, Russian dolls and asked to indicate the 
heaviest doll. Children typically selected the biggest doll. Children then 
heard either a false, counter-intuitive claim (i.e., smallest doll = heaviest) or 
a claim confirming their initial intuition (i.e., biggest doll = heaviest). 
Children frequently endorsed the experimenter’s claim even when it was 
counter-intuitive. The experimenter then left the room. During the experi-
menter’s absence, older children who had heard the counter-intuitive as 
opposed to the confirming claim explored the dolls more than younger 
children, especially when subtly prompted to explore. Moreover, only 
older children who heard the counter-intuitive claim simultaneously 
picked up the smallest and biggest doll, a more deliberate test of the 
experimenter’s claim. By implication, children engage in selective explora-
tion following a surprising claim. Older children’s more systematic explora-
tions of what they have been told may reflect improvements in their ability 
to test such claims and in their greater sensitivity to the fact that unex-
pected claims can and should be empirically investigated.

When young children hear a surprising claim, do they engage in empirical exploration of 
that claim if there is an opportunity to do so? Research on children’s trust in what they are 
told (learning from testimony) has shown that they are willing to accept a range of claims, 
including those that contradict their first-hand perceptions or intuitions about how the 
world works (see Harris, Koenig, Corriveau, & Jaswal, 2018; Lane, 2018 for recent reviews). 
However, this prior work has generally focused on children’s trust in a surprising claim 
rather than their spontaneous empirical investigation of it. For example, in a series of 
studies, Jaswal (2010) asked if children would act on an adult’s counter-intuitive claim 
about where a falling object had come to rest. Children’s subsequent search for the object 
was framed in terms of whether or not they trusted that counter-intuitive claim. Thus, we 
know little about children’ empirical exploration in the wake of a surprising claim. We 
do know that young children often engage in empirical exploration after they have witnessed 
a surprising phenomenon (see Schulz, 2012), that such exploration is informative (e.g., 
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Cook, Goodman, & Schulz, 2011), and leads children to revise their beliefs (e.g., Bonawitz, 
van Schijndel, Friel, & Schulz, 2012) but we do not know if children conduct an equivalent 
type of empirical exploration when they hear a surprising claim. Hence, in the current study 
we ask the following questions: (a) Do children spontaneously seize opportunities to 
empirically investigate a surprising claim? (b) If children gather evidence that contradicts 
what they were initially told, what do they do with that evidence? (c) What roles do culture 
and parental beliefs play in shaping children’s empirical investigation and their reaction to 
any conflict that might emerge between what they were told and what they discover for 
themselves?

In an initial investigation of these questions, Ronfard, Chen, et al.,2018 presented 
Chinese preschool and elementary school children with five, different-sized, Russian dolls 
and asked them to indicate the heaviest doll. As might be expected, almost all children 
judged on the basis of the visible differences in size and pointed to the biggest doll. Half of 
the children then heard a counter-intuitive (and false) claim (i.e., “Actually, the smallest doll 
is the heaviest”). The remaining children heard a claim confirming their initial intuition 
(i.e., “Yes, the biggest doll is the heaviest”). When subsequently asked which doll was the 
heaviest, children typically endorsed the experimenter’s claim even when it was counter- 
intuitive and irrespective of age. Nevertheless, when the experimenter left the children alone 
with the dolls, an important age change was observed – preschool children rarely explored 
the dolls, no matter what claim the experimenter had made and indeed no matter whether 
the experimenter had or had not facilitated exploration by moving the dolls quite close to 
the child prior to leaving the room. By contrast, elementary school children explored the 
dolls more if the experimenter had made a counter-intuitive claim (as opposed to a claim 
that confirmed their intuition). Moreover, they did so whether or not the dolls had been 
moved close to them.

Thus, at least among young Chinese children, the spontaneous testing of counter- 
intuitive claims develops slowly: When presented with a claim that conflicts with their 
intuitions, older children evaluate and test it whereas younger children acquiesce. The lack 
of exploration in preschool children observed in this initial study has proven to be robust. 
Using the same experimental paradigm, Ronfard, Ünlütabak, Bazhydai, Nicolopoulou, and 
Harris (2020) found that preschoolers in Belarus and Turkey also rarely explored the dolls, 
again regardless of whether the experimenter’s claim confirmed or conflicted with their 
prior intuitions. In sum, across three different cultural contexts, preschool children 
endorsed a counter-intuitive claim and rarely engaged in empirical investigation.

Importantly, if children had engaged in empirical investigation and thereby gathered 
evidence contradicting the counter-intuitive claim, they subsequently made judgments 
about the dolls’ weight that matched the data they had gathered rather than the incorrect 
claim they had initially heard. Moreover, this pattern was also found among those few 
preschool children who engaged in empirical investigation. By implication, what develops is 
children’s spontaneous testing of a surprising claim, not their ability to reevaluate their 
endorsement of a claim after gathering empirical data that contradict it. Arguably, this age- 
related development marks an important developmental milestone in children’s reaction to 
testimonial claims, notably a realization that some claims can and should be tested.

The current study seeks to replicate and extend these results by examining how culture 
and parenting beliefs shape children’s empirical exploration of surprising claims and their 
subsequent use of the information they gather. To examine the role of culture, we recruited 
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both American (Boston) and Chinese (Hong Kong) preschool and elementary school 
children. Prior work has found important differences in how American and Chinese 
children learn from other people’s testimony and actions. Relative to European American 
children, Chinese American and Chinese children are more likely to endorse counter- 
perceptual testimony provided by a consensus of multiple informants, at least when asked 
to do so publicly rather than in private (Corriveau, Kim, Song, & Harris, 2013; Corriveau & 
Harris, 2010; but see Chan & Tardif, 2013). Similar results have been observed in studies of 
imitation. Chinese-American children have been observed to deferentially imitate ineffi-
cient actions more often than European-American children (DiYanni, Corriveau, Kurkul, 
Nasrini, & Nini, 2015; but see Wang et al., 2015). These differences have been attributed to 
differences in how Chinese-American and Chinese children are socialized. Relative to 
American children, Chinese children are generally socialized toward minimizing social 
conflict rather than toward affirming their own beliefs and opinions (Chen & French, 
2008; Lin & Fu, 1990; Markus & Kitayama, 1991). Moreover, deference to authority appears 
to be conceptualized differently in American and Chinese culture: as submissive conformity 
in the former and as representing social adroitness in the latter (Harris & Corriveau, 2013; 
Hodges & Geyer, 2006; Packer, 2008).

These broad cultural differences might shape how children respond at several points 
during the experiment. First, American children might be more likely than their Chinese 
counterparts to reject the experimenter’s claim that the smallest doll is the heaviest. Rather 
than deferring to the experimenter, they might instead be more likely to hold on to their 
initial, perception-based intuition that the biggest doll is the heaviest. Second, when 
children are left alone with the dolls, we might expect American children, particularly 
American elementary school children, to engage in more empirical investigation of 
a counter-intuitive claim than their Chinese counterparts, especially when the experimenter 
facilitates such investigation by moving the dolls close to the child. On the other hand, it is 
possible that no differences will be seen between American and Chinese children. Chinese 
children might defer only to minimize overt verbal disagreement, not because they place 
greater trust in an adult’s counter-intuitive claim. In that case, there would be no need for 
them to inhibit their exploration when left alone. Third, we might expect a difference 
between American and Chinese children in the wake of exploration. Children who decided 
to pick up the dolls will have to reconcile the empirical data they have gathered (which 
confirms their initial intuition) with the counter-intuitive claim of the experimenter. 
American children may be more likely than Chinese children to explicitly report what 
they have discovered to the experimenter on her return. Finally, if questioned by a second 
experimenter apparently unfamiliar with the dolls, American children might be less likely 
than Chinese children to endorse the smallest doll as the heaviest especially, if they have 
gathered evidence contradicting the first experimenter’s initial claim.

Within both cultures, we might also observe that children’s empirical exploration and 
their subsequent use of the data they gather is shaped by the parenting values of their 
parents – specifically their parents’ endorsement of authoritarian beliefs, or the extent to 
which their parents seek to nurture deference or obedience rather than autonomy and 
independence (Feldman, 2003). These beliefs have been found to vary widely both within 
and across cultures (Park & Lau, 2016) and to influence young children’s selective trust in 
unconventional claims. Relative to children growing up in less authoritarian households, 
children growing up in more authoritarian households are more trusting of conventional 
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speakers (Reifen Tagar, Federico, Lyons, Ludeke, & Koenig, 2014). Indeed, the greater 
respect authoritarian parents have for norms, conventions, and authority may shape their 
children’s behavior in several ways. Specifically, out of deference to authority, children from 
more authoritarian homes might be more likely to endorse the experimenter’s initial claim, 
less likely to engage in subsequent empirical investigation, and less likely to report the 
smallest doll as the heaviest even if they have gathered evidence to the contrary.

To summarize, building on the age-related increase in children’s testing of surprising 
claims (Ronfard, Chen, et al., 2018), the current study examines how culture and also 
parental beliefs – as indexed by the extent to which parents endorse authoritarian values – 
shape children’s endorsement of a surprising claim, their empirical investigation of that 
claim, and in the wake of such investigation, their resolution of any ensuing conflict 
between what they were initially told and the data they have gathered.

Method

Data availability

The data and syntax files as well as the supplementary materials for this study are openly 
available at the Open Science Framework at https://osf.io/dsm5p/.

Participants

We recruited a total of 299 children: 132 children (68 preschool children and 64 elementary 
school children) from the greater Boston area in the U.S.A. and 167 children (103 preschool 
children and 64 elementary school children) from Hong Kong, a Special Administrative 
Region in the People’s Republic of China. We randomly assigned preschool and elementary 
school children to one of two conditions: counter-intuitive testimony or confirming 
testimony (see Table 1 for descriptive statistics). Based on prior research (Ronfard, Chen, 
et al., 2018), we had aimed to recruit 32 children per age group and testimony combination 
after attrition. With regards to preschool children in Hong Kong, more parents returned 
consent forms than anticipated. In such cases, we tested all children whose parents 
consented. An additional 48 children were recruited but not included in our analyses 
because of equipment failure (n = 29) or because children did not begin the experiment 
by stating that that the biggest doll was the heaviest (n = 19). Children who stated that the 
biggest doll was not the heaviest (n = 19) were evenly distributed across the American (n = 
8, Mage = 7.16, SD = 1.74) and Chinese (n = 11, Mage = 5.93, SD = 2.10) samples. The mean 

Table 1. Sample descriptive statistics by condition. The parents of 18 children did not provide a birthdate 
for their child. For these children, age was not calculated.

Counter-Intuitive Testimony Confirming Testimony

Preschool American N = 34, 18 girls 
Mage = 4.70, SD = .58

N = 34, 16 girls 
Mage = 4.99, SD = .71

Chinese N = 50, 26 girls 
Mage = 4.57, SD = .93

N = 53, 23 girls 
Mage = 4.67, SD = .92

Elementary School American N = 31, 17 girls 
Mage = 7.68, SD = .71

N = 33, 17 girls 
Mage = 7.65, SD = .88

Chinese N = 33, 17 girls 
Mage = 7.58, SD = .95

N = 31, 16 girls 
Mage = 7.41, SD = .91
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age of these children did not differ significantly from their counterparts who did endorse the 
biggest doll as the heaviest, p = .12.

We obtained a sample that was relatively diverse in terms of family background. Parents 
reported on the level of education they and their partner had completed. In the American 
sample, 77% of parents reported their education level (102 out of 132). Of these parents, 
67% reported that both parents had a college degree, 10% reported that only one parent had 
a college degree, and 24% reported that neither parent had a college degree. In the Chinese 
sample, 93% of parents reported their education level (155 out of 167). Of these parents, 5% 
reported that both parents had a college degree, 17.5% reported that only one parent had 
a college degree, and 77.42% reported that neither parent had a college degree. Thus, 
receiving college-level education was widespread among the American parents but not 
among the Chinese parents.

With regards to ethnicity, both samples were relatively diverse. In the American sample, 
90% of parents reported on their child’s ethnicity (119 out of 132). Of these parents, 53% 
identified their children as White, 19% identified their children as Hispanic, 13% as Other 
(which includes children whose parents identified as biracial), 9% as Asian or Pacific Islander, 
and 6% as Black. In the Chinese sample, 95% of parents reported on their child’s ethnicity (159 
out of 167). Of these parents, 77.5% identified their child as Hong Kong Chinese, 21.5% 
identified their child as Non-local Chinese, and 1% identified their child as White.

Materials

We used five different-sized Russian nesting dolls, each attached to a square base for stability. 
With the square base attached, the dolls weighed (from smallest to biggest): 16.32 g, 29.04 g, 
46.75 g, 85.82 g, and 167.73 g. Thus, size and weight were correlated – the smallest doll was 
also the lightest and the biggest doll was also the heaviest. The dolls and their bases were 
painted white (see Figure 1). The experimenter and the child sat next to each other at the table. 
The dolls were approximately 18 inches from the table edge nearest to the child. Each session 

Figure 1. Stimuli used in the experiment.
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was recorded using a laptop camera with a darkened screen. None of the children made any 
comments about the laptop or behaved as if they knew they were being filmed.

Procedure

Children in Hong Kong were tested by a Chinese experimenter fluent in their native 
language, Cantonese. Children in Boston were tested by an experimenter fluent in 
English. The experimental procedure consisted of eight phases: (i) initial judgment with 
E1; (ii) testimony (counter-intuitive or confirming, between-subjects manipulation); (iii) 
post-testimony judgment; (iv) opportunity to explore the dolls (prime or no prime, between 
subjects manipulation); (v) opportunity to report exploration to E1; (vi) final judgment with 
E1; (vii) initial judgment with E2; and (viii) paperweight selection with E2. A brief descrip-
tion of each phase follows.

Initial judgment with E1
The experimenter asked children to point to the heaviest doll: “Which doll do you think is 
the heaviest?” Children were then asked an open-ended question inviting them to explain 
their judgment: “You think this one is the heaviest – why do you think it is the heaviest?”

Testimony with E1
Children were randomly assigned to receive either counter-intuitive testimony (i.e., smal-
lest = heaviest) or testimony that confirmed their intuition (i.e., biggest = heaviest). In the 
counter-intuitive testimony condition, the experimenter told children: “Actually, that one is 
not the heaviest; this one here (pointing to the smallest one on the right) is the heaviest. It’s 
heavier than all of the other ones. It’s heavier than this one, this one, this one, this one 
(starting with the biggest one and moving to the second smallest one).” In the confirming 
testimony condition, the experimenter told children: “Yes, that one is the heaviest, and this 
one here (pointing to the smallest one on the right) is the lightest. This one (pointing to the 
biggest one) is heavier than all of the other ones. It’s heavier than this one, this one, this one, 
and this one (starting with the second largest one and moving to the smallest one).”

Post-testimony judgment with E1
Children were again asked to identify the heaviest doll using the same wording as for the 
initial judgment: “Which doll do you think is the heaviest?” and invited to provide an 
explanation for their judgment. Children were also asked to recall which doll the experi-
menter had identified as the heaviest: “Can you point to the one I said was the heaviest?” Of 
the 299 children tested, 257 (86%) correctly pointed to the doll indicated by the experi-
menter in response to this question. The remaining 42 children were equally divided 
between the two conditions: 24 in the counter-intuitive testimony condition and 18 in the 
confirming testimony condition did not select the doll indicated by the experimenter. As the 
inclusion of these children in our analyses did not change our statistical conclusions, we 
report results that included these 42 children. In supplementary online materials Table S10, 
we provide a side-by-side comparison of our statistical effects for each analysis when those 
children are included and when they are excluded.
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Opportunity to explore the dolls
The experimenter then told children that she was going next door to use her phone for 
a moment but that she would come right back. For children assigned to the prime condition 
(between-subjects), she added: “I’ll move the dolls a bit closer to you” and pushed the tray so 
that the dolls were within easy reach, i.e., about six inches from the child. She then walked 
out of the room and left the child alone in the room for about a minute. Note that the 
experimenter did not make a verbal statement giving permission to touch the dolls (e.g., 
“You may touch the dolls while I’m gone”), as children might have construed it as an 
explicit invitation to do so, thereby overriding individual differences in our main focus, 
namely spontaneous investigation of the experimenter’s claim, especially when it was 
counter-intuitive.

Opportunity to report exploration to E1
Once the experimenter returned, she said, “Let’s see – we were talking about the dolls,” and 
paused for 10 seconds to offer children an opportunity to initiate a conversation with her 
following their opportunity to explore the dolls. If children did not initiate conversation, she 
prompted children: “Okay, we’re almost done. Is there anything you want to tell me?”

Final judgment with E1
Using the same wording as the initial judgment, children were asked to identify the 
heaviest doll and to provide an explanation for their judgment. The experimenter (E1) 
stated: “We’re almost done, please wait in this room and somebody will come to take you 
back to the classroom.” She left the room and went to get E2, a different female 
experimenter; E1’s retrieval of E2 occurred out of sight for the participants. E1 did not 
return; only E2 entered the room. Note that the child had not yet met E2 who had 
remained in another room for the first part of the experiment. Children’s replies to E2’s 
questions provided a further assessment of their conclusions about the relative weight of 
the dolls – in the absence of E1.

Initial judgment with E2
E2 entered the room and exclaimed: “Whoa! I like these dolls. I’ve never played with them 
before! I wonder which one is the heaviest? Can you tell me?” E2 then asked for an 
explanation by saying: “Why do you think that one is the heaviest?”

Paperweight selection with E2
Finally, E2 stated: “Hey – these dolls give me an idea! I think one of these dolls would be 
good to stop my papers from blowing away – especially if it’s heavy (E2 puts a pile of papers 
on the table). Can you point to the doll you think is best to stop the papers from blowing 
away?” After the child made a choice, E2 asked for an explanation: “Why do you think that 
one is best to stop the papers from blowing away?”

Coding

A research assistant, blind to the hypotheses of the study, coded 100% of the videos for 
children’s exploration of the dolls. A second coder, blind to children’s age, condition, and 
judgments about the dolls, coded a third of the participants (n = 96, 32% of the total 
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sample). Inter-rater agreement, as measured by Cohen’s Kappa (κ) for each doll, was 
excellent: smallest doll, κ = .89; second smallest doll, κ = .90; middle doll, κ = .95; second 
biggest doll, κ = .96; biggest doll, κ =.96. Coders also coded whether children picked up the 
smallest doll and the biggest doll at the same time to compare their weight; agreement 
was 100%.

Measure of parent’s endorsement of authoritarian values

We measured parents’ authoritarian predisposition as follows. Parents were asked to 
indicate in four forced-choice items which of two child-rearing values (authoritarian vs. 
non-authoritarian) they found more important (Feldman & Stenner, 1997; Stenner, 2005). 
The value pairs were “independence” versus “respect for elders,” “obedience” versus “self- 
reliance,” “curiosity” versus “good manners,” and “being considerate” versus “[being] well- 
behaved.” After scoring (non-authoritarian response = 0, authoritarian response = 1), 
responses were averaged to run from 0 to 1, with higher scores indicating a stronger 
authoritarian predisposition. When parents did not complete all four items, a pro-rated 
score based on the number of items completed was created. In the American sample, 
responses were obtained from 83 out of 132 parents (63%), M = .36, SD = .33, Range = 0 
to 1. American children whose parents did not complete the survey differed significantly 
from children whose parents completed the survey in three ways: they were older, M = 6.79, 
SD = 1.57 vs. M = 5.85, SD = 1.50, t = 3.44, p < .001; they had parents who were more highly 
educated, 95% vs. 71% with at least one parent with a college degree, χ2(1) = 5.62, p = .018; 
and their parents were more likely to have opted out of reporting their ethnicity, 24.5% vs. 
1.2%, χ2(1) = 18.81, p < .001, more likely to have been identified as Black by their parents, 
12.24% vs. 1.2%, χ2(1) = 7.48, p < .01, less likely to have been identified as White by their 
parents, 34.69% vs. 55.42%, χ2(1) = 5.31, p < .021. In the Chinese sample, responses were 
obtained from 155 out of 167 parents (93%), M = .54, SD = .26, Range = 0 to 1. Consistent 
with prior research (Park & Lau, 2016), 1-way analyses of variance revealed that in both 
cultures, parents with more education endorsed fewer authoritarian values, American: F 
(2,77) = 16.60, p <.001, Chinese: F(2, 152) = 6.63, p = .002 (see supplementary online 
materials Table S1).

Results

We analyzed children’s (i) initial and post-testimony weight judgments; (ii) exploration of 
the dolls; (iii) and post-exploration weight judgments – children’s final judgment with E1 
and children’s answers to E2 on two measures, namely their initial judgment with E2 and 
their response to the paperweight selection task. For each of these analyses, we first tested 
for main effects and interactions based on the Type of Testimony children received 
(Confirming vs. Counter-intuitive), their Age Group (Preschool vs. Elementary), their 
Cultural Background (American vs. Chinese), and for our analyses of children’s exploration 
of the dolls whether they received a Prompt prior to being left alone in the room (Prompt vs. 
no Prompt). These initial analyses were based on Ronfard, Chen, et al. (2018) and allowed 
for direct comparisons with those data. We then ran an additional model controlling for the 
educational background of children’s parents – whether children came from families where 
none, one, or both of the parents completed a college degree. Running this model 
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controlling for the education attainment of parents was necessary to test the robustness of 
our statistical conclusions about the effect of children’s cultural background, given that 
parents’ educational attainment differed across our American and Chinese samples. Finally, 
we ran a third set of analyses where for each outcome measure, we examined the influence 
of parents’ endorsement of authoritarian values, controlling for the educational attainment 
of parents.

Children’s initial and post-testimony weight judgments

As the left-hand panel of Table 2 shows, and by design, all children initially stated that the 
biggest doll was the heaviest (as noted above, we excluded 19 children [6.4% of the sample] 
who did not do so). Almost all children who heard testimony that confirmed their initial 
judgment continued to make the same judgment. In contrast, very few of the children who 
heard testimony that conflicted with their initial judgment (smallest = heaviest) continued 
to claim that the biggest doll was the heaviest. This pattern was observed in both the 
American and Chinese samples.

To analyze children’s post-testimony judgments, we used a logistic regression model. We 
regressed the probability that children endorsed the biggest doll as the heaviest on the Type 
of Testimony they received (Confirming vs. Counter-intuitive), their Age Group (Preschool 
vs. Elementary), their Cultural Background (American vs. Chinese), and the interactions 
between these variables. This analysis revealed a main effect of Testimony, OR = .032, z = 
7.36, p < .001, and a significant interaction between Testimony and Age Group, OR = .065, 
z = 2.72, p = .006. Younger children were significantly less likely to maintain that biggest = 
heaviest when they received testimony that ran counter to rather than confirmed their 
initial intuition, OR = .032, z = 7.36, p < .001. However, this effect of counter testimony was 
even stronger for older children, OR = .002, z = 6.96, p < .001 (see supplementary online 
materials Table S2 for the full regression table). These statistical conclusions held when 
controlling for the educational attainment of children’s parents and parents’ endorsement 
of authoritarian values (supplementary online materials Table S2). In sum, most children 
ended up accepting the experimenter’s claim, even when it conflicted with their own; this 
shift was especially evident in the older group.

To better understand why older children were more likely to accept the experimenter’s 
surprising claim, we examined the explanations that children provided when asked to justify 
their post-testimony judgment in the counter-intuitive condition. Compared to younger 
children, older children more often mentioned the possibility that size was unrelated to 
weight (e.g., “It’s small but maybe it contains a lot of stuff inside”) and that they had been 
told that the smallest doll was the heaviest (e.g., “Because you told me”). Both types of 
justifications were strongly associated with endorsing the smallest doll as the heaviest (see 
supplementary online materials Table S3 and S4 for more details).

Table 2. Percentage of children who claimed that the biggest doll was the heaviest.
Initial Judgments Following Testimony

Chinese American Chinese American

Confirming Preschool 100% 100% 92% 91%
Elementary 100% 100% 94% 100%

Counter Preschool 100% 100% 26% 29%
Elementary 100% 100% 0% 13%
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Children’s exploration of the dolls

We analyzed children’s exploration of the dolls using three measures: (1) whether 
children picked up at least one doll; (2) the number of times children picked up each of 
the five dolls; (3) and whether children simultaneously picked up the smallest and biggest 
dolls.

Picking up at least one doll
Older children (57%) were more likely to pick up at least one doll than younger children 
(32%). This conclusion held when controlling for the educational attainment of the parents 
and their endorsement of authoritarian values (see supplementary online materials Table S5 
and Figure S1 for more details).

Number of times children picked up each doll
Using a mixed-effect regression model, we regressed the number of times children picked 
up a doll on the between-subjects factors of Age Group (2: Elementary vs. Preschool), 
Testimony Type (2: Counter-Intuitive vs. Confirming), Prompt (2: Prompt vs. no Prompt), 
and Cultural Background (2: American vs. Chinese) and the within-subjects factor of Doll 
(5: one [i.e., smallest], two, three, four, and five [i.e., biggest]). This analysis revealed 
a significant 2-way interaction between Doll X Testimony Type, χ2 (4) = 17.66, p = .001, 
and three significant 3-way interactions: Doll X Prompt X Age, χ2 (4) = 15.01, p = .005, Doll 
X Age X Cultural Background, χ2 (4) = 14.28, p = .006, and Testimony X Prompt X Age, χ2 

(1) = 4.87, p = .03. These patterns of exploration held when controlling for the educational 
attainment of the parents and their endorsement of authoritarian values (see supplementary 
online materials Table S5). We first discuss the Doll X Prompt X Age interaction and the 
Doll X Age X Cultural Background interaction. We then turn to the two interactions that 
include the type of testimony children received, the Doll X Testimony Type interaction and 
the Testimony X Prompt X Age interaction. These two interactions directly inform our 
hypotheses about children’s selective exploration and testing of the dolls. All post-hoc test 
adjust for multiple comparisons using Bonferroni corrections.

We first examined the Doll X Prompt X Age 3-way interaction. Inspection of Figure 2 
reveals that receiving a prompt did not influence the number of times younger children 
picked up each doll (Doll X Prompt for younger children, χ2 (4) = .76, p = .94). In contrast, 
older children increased the number of times they picked up each doll, especially the biggest 
and smallest dolls, when they received a prompt (Doll X Prompt for older children, χ2 (4) = 
21.92, p < .001). Thus, younger children and older children did not differ in the number of 
times they picked up each doll when they did not receive a prompt (Doll X Age for no 
prompt, χ2 (4) = 7.50, p = .11) but did differ when they received such a prompt, especially for 
the biggest and smallest dolls (Doll X Age for prompt, χ2 (4) = 62.04, p < .001).

We then examined the Doll X Age X Cultural Background 3-way interaction. Inspection 
of Figure 3 reveals that younger American and Chinese children picked up each of the dolls 
at similar rates, Doll X Cultural Background for younger children, χ2 (4) = 4.43, p = .35. In 
contrast, older Chinese picked up the smallest doll more frequently than older American 
children, Doll X Cultural Background for older children, χ2 (4) = 23.06, p < .001.

Next, turning to the two interactions involving the type of testimony children received, 
we display the Doll X Testimony Type interaction in Figure 4. Children in the counter- 
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testimony condition picked up the smallest doll and the biggest doll significantly more often 
than children in the confirming testimony condition, all p < .001. In addition, within the 
counter-testimony condition, children picked up the smallest doll and the biggest doll 
significantly more often than the middle dolls, all p < .001.

Figure 2. Doll X Prompt X Age interaction. Error bars represent 95% confidence intervals.

Figure 3. Doll X Age X Cultural Background interaction. Error bars represent 95% confidence intervals.
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Finally, we examined the Testimony X Prompt X Age 3-way interaction. Inspection of 
Figure 5 reveals that younger children’s exploration of the dolls did not vary based on 
prompting or testimony type, Testimony X Prompt for younger children, χ2 (1) = .44, p = 
.51. In contrast, older children picked up dolls more often when they received a prompt in 
the counter-testimony condition relative to the other three conditions (confirming-prompt, 
confirming-no prompt, and counter-no prompt), Testimony X Prompt for older children, 
χ2 (1) = 5.58, p = .018. Younger and older children did not differ in the number of dolls they 
picked in the counter and confirming testimony conditions when they did not receive 
a prompt, Testimony X Age for no prompt, χ2 (1) = .16, p = .68. However, older children 
picked up dolls more often than younger children when a prompt was given, especially in 
the counter-testimony condition, Testimony X Age for prompt, χ2 (1) = 7.58, p = .006.

Following these analyses, we examined the effect of parental authoritarianism on chil-
dren’s exploration of the dolls. Controlling for the educational attainment of parents, 
parents’ endorsement of authoritarian values was negatively correlated with the number 
of times children picked up a doll, b = −2.14, z = 3.84, p < .001, but only for older children 
who received counter-testimony and a prompt (significant 4-way interaction between 
Parents’ Endorsement of Authoritarian Values, Testimony Type, Prompt, and Age 
Group, t = 3.56, p < .001, see supplementary online materials, Model 3 Table S5, and 
Figure S2).

Picking up the smallest and biggest dolls simultaneously
In prior work (Ronfard, Chen, et al., 2018), a distinguishing feature of older children’s 
response to counter-testimony was their simultaneous lifting of the smallest and the biggest 

Figure 4. Doll X Testimony Type interaction. Error bars represent 95% confidence intervals.
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doll – an apparently deliberate test of their relative weight that young children almost never 
engaged in. Indeed, the low number of younger children engaging in this behavior made it 
impossible to run comprehensive models, similar to those described above and prevented us 
from examining associations with parental education and parents’ endorsement of author-
itarian values. Thus, we provide a more limited analysis of this behavior (see supplementary 
online materials Figure S3 for further details). Younger children rarely picked up the 
smallest doll and the biggest doll at the same time, irrespective of condition, 
Confirming = 1 out of 87 children (1.15%) vs. Counter-testimony = 1 out of 84 children 
(1.19%), χ2 (1) = .0006, p = .98. In contrast, older children were significantly more likely to 
engage in this behavior when they received counter as opposed to confirming testimony, 
Confirming = 3 out of 64 children (4.69%) vs. Counter-testimony = 13 out of 64 children 
(20.31%), χ2 (1) = 7.14, p = .008. Older American and Chinese children did not differ in 
their probability of engaging in this behavior in either the confirming or counter-intuitive 
condition, p = .59, p = .15, respectively. Consistent with the findings for more general 
exploration, older children were significantly more likely to pick up the smallest and the 
biggest dolls simultaneously in the counter-testimony condition when they received 
a prompt, 11 out of 32 children (34.38%), as opposed to no prompt, 2 out of 32 children 
(6.25%), χ2 (1) = 7.82, p = .005.

To summarize, the counter-intuitive testimony condition impacted exploration leading 
to more exploration of the biggest and smallest dolls. Older children who received counter- 
intuitive testimony and a prompt picked up more dolls than all other children; this tendency 
was especially evident among older children whose parents endorsed fewer Authoritarian 
values. Moreover, a considerable minority of these older children lifted the smallest and 
biggest doll simultaneously rather than successively.

Figure 5. Testimony X Prompt X Age interaction. Error bars represent 95% confidence intervals.
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Post-exploration weight judgments as a function of children’s exploration

Following the return of the experimenter, few children in either condition commented on 
the weight of the dolls or on whether they had picked up the dolls (see supplementary online 
materials Table S7). After this opportunity to spontaneously comment on the weight of the 
dolls, children were asked to make judgments about their weight: (i) when explicitly asked 
by E1 immediately after the opportunity to explore the dolls; (ii) when subsequently asked 
by E2; and (iii) then when invited by E2 to select the heaviest paperweight. In Table 3, we 
display the proportion of children from each age group who endorsed the biggest doll as the 
heaviest at these three successive time points. Inspection of Table 3 reveals that across 
cultural background and age group and condition, children’s judgments reflected the initial 
testimony they had received (i.e., confirming vs. counter-intuitive) across these three 
successive time points, especially in the confirming condition (See Table S8 and accom-
panying analyses). Given these relatively small differences across successive questions, we 
summed the three judgments to reflect how often children asserted that biggest = heaviest 
following their opportunity to explore the dolls.

To assess whether children’s exploration had impacted their subsequent weight judgments, 
we analyzed these judgments via a 4-way ANOVA with Age Group (2: Preschool, Elementary), 
Prompt (2: Prompt, No Prompt), Cultural Background (2: American, Chinese) and 
Exploration (2: Explored, Did Not Explore) as between-subject factors, restricting our analysis 
to children who had received counter-intuitive testimony. We operationalized exploration as 
children’s decision to pick up the smallest doll and any other doll at some point during the 
experimenters’ absence – the minimum amount of data that children needed to test the 
experimenter’s claim and to realize that what they had been told was incorrect. This analysis 
revealed main effects of Exploration, F(1,132) = 27.31, p < .001, η2 = .17, and Cultural 
Background, F(1,132) = 4.45, p = .037, η2 = .033. These statistical conclusions held when 
controlling for the educational attainment of the parents and their endorsement of authoritar-
ian values (see supplementary online materials Table S9). Inspection of Figure 6 reveals that 
children who had explored the dolls judged biggest = heaviest much more often than children 
who had not explored. In addition, American children judged biggest = heaviest more often 
than Chinese children, irrespective of whether they had explored. In a final model, we found 
that, controlling for educational attainment, parents’ endorsement of authoritarian values was 
not a statistically significant predictor of children’s final judgments about the dolls’ weight.

Table 3. Proportion of preschool and elementary school children who endorsed the biggest doll as the 
heaviest: (1) immediately after the opportunity to explore the dolls when questioned by E1; (ii) when 
explicitly asked by E2; and (iii) when invited by E2 to select the heaviest paperweight; (iv) averaged over 
the three judgments.

With E1 Post Exploration With E2 Initial Judgment Paperweight Task with E2 Average

Chinese American Chinese American Chinese American Chinese American

Confirming
Preschool 94% 88% 94% 100% 89% 85% 92% 87%
Elementary 97% 97% 100% 97% 94% 97% 97% 97%
Counter-Intuitive
Preschool 28% 26% 36% 44% 34% 59% 33% 43%
Elementary 30% 52% 39% 42% 42% 52% 37% 49%
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In sum, following testimony in the counterintuitive condition, most American and 
Chinese children endorsed the surprising claim of the experimenter that the biggest doll 
was not the heaviest. If children investigated the dolls when left alone and obtained evidence 
that what they had been told was false, they often reverted to their initial belief that the 
biggest doll was indeed the heaviest. Children who did not obtain evidence contradicting 
the claim of the experiment continued to endorse the experimenter’s testimony.

Discussion

A large body of research has shown that young children generally trust what they are told, at 
least when interacting with an adult informant whom they have no reason to distrust. 
Under such circumstances, younger and older children are willing to endorse claims that go 
against their perceptions and intuitions (Harris et al., 2018). Indeed, in the current study, 
younger and older children in the United States and China endorsed what they were told 
even when it was surprising. However, when left alone in the room by the experimenter, 
children engaged in selective exploration of the dolls based on the testimony they received. 
Children who received testimony that contradicted their intuitions picked up the smallest 
and the biggest dolls more often. Indeed, older children often picked up the smallest and the 
biggest doll simultaneously to assess their relative weight – a more targeted assessment of 
what they had been told – although they rarely did this unless they had received surprising 
testimony and a prompt to explore. In addition, we found that children’s home environ-
ments – the parenting beliefs of their caregivers and their cultural background – are 
associated with individual differences in children’s assessment of what they had been told 
and their acceptance of a counter-intuitive claim. In what follows, we discuss these results 
and their implications. We discuss: (1) the role of children’s conceptual development in 

Figure 6. Proportion of times (out of 3) Chinese and American children who had received counter- 
intuitive testimony endorsed the biggest doll as the heaviest based on whether they had picked up the 
smallest doll and any other doll. Error bars represent 95% confidence intervals.
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their evaluation and endorsement of surprising claims, (2) what age-related differences in 
children’s exploration following surprising testimony tell us about the purpose of their 
exploration and thus their reaction to surprising testimony, and (3) the role of parents’ 
beliefs and of culture in children’s learning from testimony.

Children’s evaluation and endorsement of surprising claims

When presented with the surprising claim that the smallest doll was the heaviest, most 
American and Chinese children initially endorsed that claim. We found no impact of 
cultural background or parental authoritarianism on endorsement, although there was an 
effect of age. Younger children were more skeptical of the informant’s claim than older 
children. Why did we observe this age-change in receptivity to a surprising claim? When 
prompted to explain their endorsement, older children more often referred back to what the 
experimenter had claimed or came up with a causal mechanism for that claim – notably, 
that the smallest doll was made of denser matter whereas the larger doll was less dense or 
hollow. These findings highlight the role of conceptual development in the evaluation of 
surprising claims (see also Lane, Harris, Gelman, & Wellman, 2014). Older children, who 
had a greater understanding of the distinction between mass and weight (Smith, Carey, & 
Wiser, 1985), were better able than younger children to assimilate the surprising claim they 
received. It is worth underlining the fact that the greater willingness of older children to 
accept a surprising claim is consistent with the proposal that development can lead to 
greater credence rather than greater skepticism (Lane & Harris, 2014; Woolley & Ghossainy, 
2013).

Children’s exploration following surprising claims

Being told a surprising fact about the relation between size and weight triggered two types of 
exploration: (1) Younger and older children were more likely to pick up the smallest and 
biggest doll after receiving counter-intuitive rather than confirming testimony (Figure 4); 
and (2) older children picked up a greater number of dolls (Figure 5) and were more likely 
to pick up the smallest and biggest doll at the same time (supplementary online materials 
Figure S3). The first type of exploration was pervasive, observed across age and cultural 
background and irrespective of whether children received a prompt. The second type of 
exploration was more restricted. It was observed only when older children received 
a prompt to explore.

What do these two patterns of exploration tell us about children’s evaluation of what they 
are told? The first type of exploration – picking up the smallest and the heaviest doll – is likely 
to have been triggered by children’s trust in what they were told and their resulting curiosity 
about the unusual dolls. The fact that children in the current study engaged in selective 
exploration following a surprising claim is consistent with the broader claim that surprise 
drives exploration (for a review, see Schulz, 2012) and demonstrates that children explore 
a surprising phenomenon, whether they have directly observed it or have been told about it.

In contrast to picking up the smallest doll and the biggest doll successively, picking them 
up simultaneously appears to be a targeted attempt to check their relative weight. Thus, the 
current study adds to the evidence for a clear, cross-culturally robust age change in how 
children investigate the surprising claim that the smallest doll is the heaviest. Both in the 
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current study and in Ronfard, Chen, et al., (2018), some elementary school children, but 
very few preschool children, simultaneously picked up the smallest doll and the biggest doll. 
Moreover, they did so only when they had received testimony contradicting their intuitions. 
This type of comparative investigation – as opposed to picking up the smallest and the 
biggest doll successively – permits a relatively accurate test of the claim that the smallest doll 
is the heaviest and implies a deliberate attempt to check that surprising claim. Thus, one 
plausible interpretation of the age-related change is that in the course of the elementary 
school years, children change in how they think about surprising claims. They realize that 
such claims can be tested and, when given an opportunity to do so, check what they are told.

This interpretation is consistent with two concomitant developments in children’s 
epistemic development and scientific reasoning. Around six years of age, children begin 
to understand the connection between people’s beliefs and the evidence supporting those 
beliefs (Astington, Pelletier, & Homer, 2002); they can also explicitly design experiments 
that can isolate causal factors (Chen & Klahr, 1999). The former insight may lead children to 
assume that the experimenter had examined the dolls before making the surprising claim 
(i.e., the smallest doll = heaviest), leading children to seek that evidence for themselves. The 
latter skill may allow children to efficiently test that claim (Chen & Klahr, 1999). It is 
noteworthy that these two insights, along with children’s more targeted testing, co-occur 
with older children’s acknowledgment that they are taking the experimenter “at her word” 
regarding the surprising claim. Such justifications suggest that older children are starting to 
think about the process of learning from testimony as a form of epistemic cooperation 
whereby the recipient of the claim agrees to trust that the speaker is telling the truth based 
on nothing but her word and, in return, obtains the right to hold the speaker accountable 
and responsible (see Li, Pesch, & Koenig, 2020, for review). It will be important for future 
research to investigate whether these cooccurring developments – children’s targeted 
testing of claims, their understanding of the link between claims and evidence, and their 
understanding of the process of testimony as epistemic cooperation – reflect a broader shift 
in children’s thinking about knowledge and its relation to others’ testimony. Such a shift in 
children’s ability to reflect on what they and other people know and claim may be one aspect 
of their cognition that allows children to more frequently “think about – rather than merely 
with – a theory” (Shtulman & Walker, 2020).

Despite the plausibility of this hypothesis, it is important to keep an alternative hypoth-
esis in mind. Arguably, the age change in children’s exploration observed in the present 
study is task specific. Younger children might not think of picking up both dolls simulta-
neously, but they might be able to come up with a targeted test of a surprising claim in 
a different context – for example, a test involving exploration of a single object rather the 
simultaneous comparison of two objects. In future research, it will be informative to ask for 
children’s reflections on their exploration, especially with a view to confirming the appro-
priate interpretation of the age changes observed.

Sources of individual differences

As noted in the introduction, we anticipated that parenting values as well as cultural 
differences might impact children’s behavior at various points in the procedure. Before 
turning to those individual differences, we also consider an unexpected effect of context.
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Unlike Ronfard, Chen, et al., (2018), older children only picked up the smallest and 
biggest doll simultaneously when they received a prompt to explore. When the experimen-
ter did not move the dolls closer to them prior to leaving the room, older children often 
picked up the smallest and biggest doll but did not engage in a more targeted test of what 
they had been told by lifting them simultaneously. This dissociation in children’s behavior 
may reflect the fact that the motivation for these two types of exploration is different. 
Children’s more targeted test of what they were told might be more sensitive to the social 
context because it is socially costly – it implies that one does not accept someone’s else word 
for the claim as a justification for believing it. Thus, for older children, a prompt to explore 
may have signaled that it was indeed permissible to test the claim they had heard.

Unlike children from more authoritarian homes, children from less authoritarian homes 
were more likely to pick up the dolls after receiving a prompt. Arguably, the manner in 
which such children were socialized influenced their reading of social cues provided by an 
informant, especially with regard to whether a search for empirical evidence was permitted 
or desirable. Conversely, children growing up in more authoritarian households may have 
had greater faith in the experimenter’s claim and saw little need to test the claim. Given the 
bias we encountered with respect to which parents completed the authoritarian values scale, 
more research is needed to determine the strength of this effect, its meaning, and its cause 
(e.g., socialization vs. shared genetic effects). Such future research could consider whether 
parental authoritarianism influences children’s search for evidence not only following 
surprising claims but also following poor explanations (Mills, Sands, Rowles, & Campbell, 
2019). If parental authoritarianism shapes children’s inclinations to follow-up on what they 
are told, we would expect its effects to be visible across contexts.

Following the opportunity to explore the dolls, children could be divided into those who 
had evidence countering the experimenter’s claim and those who did not have such 
evidence. Replicating prior results, children who had counter evidence (Ronfard, Chen, 
et al., 2018; see also Bridgers, Buchsbaum, Seiver, Griffiths, & Gopnik, 2015) were prone to 
trust that evidence more than the experimenter’s claim. Moreover, this pattern emerged 
across American and Chinese children and across age groups. Nevertheless, a notable 
cultural difference did emerge. American children were more likely to endorse the biggest 
doll as the heaviest not just when they had gathered counter evidence but also when they 
had not (Figure 6). These results are consistent with prior research demonstrating that 
Chinese American children are more likely than European American children to defer to 
testimony that runs counter to their intuitions or expectations, especially when questioned 
in a public setting (Corriveau & Harris, 2010; Corriveau et al., 2013; DiYanni et al., 2015). 
Indeed, given that Chinese children actually explored the dolls more than American 
children (which was done in private, see Figure 3), the main effect of culture on children’s 
final weight judgments is likely to reflect a greater reluctance on the part of the Chinese 
children to voice disagreement rather than any difference in their actual belief about which 
doll was heaviest (Chen & French, 2008; Markus & Kitayama, 1991).

In the current study, we found that all children, irrespective of age, increased their 
exploration of the smallest and the biggest doll after receiving counter-intuitive as opposed 
to confirming testimony. In prior work conducted in China (Shenzhen), Belarus (Minsk), 
and Turkey (Kayseri), preschoolers did not engage in such selective exploration (Ronfard, 
Chen, et al., 2018; Ronfard et al., 2020). One possible explanation for these differences is that 
the children tested in the present study were growing up in cultural environments, notably 
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Hong Kong and the United States, that are more supportive of exploration and less insistent 
on deference to adult testimony than the other settings. Indeed, some prior work has found 
that preschool children growing up in Hong Kong are more willing to reject surprising 
testimony than American children, who themselves have been shown in past work to be 
relatively “independent” compared to preschool children from other cultures (Chan & 
Tardif, 2013). However, given that the prior studies and the current study did not directly 
assess the cultural beliefs of children and their parents, this interpretation is speculative. An 
alternative possibility is that the prior studies were underpowered to detect selective 
exploration in preschoolers and that the differences between the current study and prior 
research therefore reflect sampling variability. Indeed, the current study had a larger sample 
of preschoolers than prior work, N = 171 vs. N = 81 (China, Shenzhen), N = 74 (Belarus, 
Minsk), and N = 79 (Turkey, Kayseri). In sum, the current study uncovered intriguing 
individual differences, which need to be confirmed by additional research but do not detract 
from the age-related difference in children’s testing of a surprising claim.

Conclusion

Although children accept a great deal of what they are told, the current research indicates 
a robust age-change that occurs across two different cultures in children’s exploration 
following a surprising claim. Younger children’s exploration may be driven by their 
acceptance of that surprising claim coupled with the desire to observe its surprising 
implications, whereas some older children appear to test the surprising claim via 
a targeted comparative investigation. Arguably, this age-related difference reflects an 
important conceptual change in how children think about knowledge and its acquisition, 
especially when presented with surprising – but testable – claims. However, additional 
research is needed to rule out an alternative possibility. Younger children may also have 
wanted to test the experimenter’s claim but did not know how to do so. Finally, the current 
study suggests that parental beliefs, notably parental authoritarianism, shape children’s 
inclinations to test what they are told. Given the large amount of variability observed in 
children’s exploration following a surprising claim and in the questions that they ask 
(Ronfard, Zambrana et al., 2018), we hope future research will further investigate why 
individual children differ in their tendencies to explore what they are told.
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