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We investigate how 3- to 5-year-old U.S. and Canadian children (N = 189) and U.S. adults (N = 241)
balance the number of endorsements for a given option with the quality of the informants’ source of
information when deciding which of two boxes contains the better option. When choosing between two
different boxes endorsed by groups of equal sizes, both children (Experiments 1–3) and adults (Experiment
6) tend to choose boxes endorsed by informants with visual access to the boxes over informants with
hearsay. However, children’s choices were biased toward the larger group when the size of the group
conflicted with the quality of the source of the groups’ information (Experiments 4 and 5), while adults more
often chose the option endorsed by the group with the higher quality information (Experiment 6). Children
were more likely to conform to a majority opinion when compared with both adults and to a normative
computational model that endorses a group proportional to the number of independent, direct observations
made by that group’s informants. These findings suggest that, while adults balance the size of a majority
with the quality of the informants’ information source, preschoolers can evaluate when groups differ in the
source of their information but may assume that the presence of a majority endorsing an option is inherently
informative over and above the information source group members’ testimony relied on.

Public Significance Statement
This study suggests that young children’s intuitions about what kinds of information to trust are similar
to adults’ in some ways: children considering that people with direct access to a piece of information
should be relied upon more than people whose information comes from hearsay. However, our study
finds that children consider a larger number of people endorsing one option over another inherently
informative, while adults balance the number of people and their access to information appropriately.
This finding offers us insights into children’s emerging understanding about how to evaluate the quality
of a piece of information based on its source.
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Imagine you want to try a new restaurant and ask some friends for
suggestions on what to order. Four friends suggest that the pizza is
better, while another friend suggests that the pasta is better. All else
being equal, you would probably order the pizza. It often makes
sense to follow a majority, especially if we have little or incomplete
information because we assume that others are broadly rational,
and have good reasons for their behaviors and preferences, and they
may have based their decisions on information or evidence we do
not have access to (e.g., Morgan et al., 2012). A body of theoretical
work has suggested that conforming to a majority is one of several
contextually successful social learning strategies that people engage
in (e.g., Henrich & Boyd, 1998; Hoppitt & Laland, 2013; Kendal et
al., 2018; Rendell et al., 2011; Whalen et al., 2018).
For children, who have comparatively little expertise and fewer

life experiences, learning from others’ actions can be especially ben-
eficial, offering the opportunity to acquire large amounts of information
without having to engage in time-consuming, costly, and possibly even
dangerous trial and error. This capacity for social learning is a cor-
nerstone of human society, and it has been proposed to be a driving
force in our cultural evolution and ultimate success as a species (Boyd
et al., 2011; Boyd & Richerson, 1985; Csibra & Gergely, 2009;
Tomasello, 1999).
However, depending on how the people we are learning from

came to their own decisions, there are cases where following a
majority can also lead us astray (Anderson & Holt, 1997;
Bikhchandani et al., 1992). People can be ignorant, make mistakes,
or even intentionally mislead others, and those learning from them
may receive information from multiple people whose testimony
conflicts. If people are not discerning in evaluating majority
information, they may accept inaccurate information and conform to
an incorrect majority. Further, people must keep track of other cues
to the reliability or informational quality of others’ testimony
beyond the size of the group that endorses an option, such as the
degree to which individuals within a group are sharing a source of
evidence. If the majority of a group endorses an option (e.g., that a
restaurant’s pizza is better than its pasta), but this endorsement
results from a single, shared primary source of evidence (all hearing
from the same friend who once had a bad pizza), their endorsements
may be less informative than if their endorsements result from
independent converging evidence (e.g., each individual tried the
pizza separately and separately preferred it).
Several recent studies have sought to understand the contexts in

which adults do or do not exhibit a bias toward numerical majorities,1

above and beyond the information they provide, in situations where
groups of people disagree or prefer different options. In some cases,
adults seem to show an “illusion of consensus,”wherein a consensus
that exhibits statistical dependency (i.e., all relying on a single
source) is considered to be as reliable as a “true consensus” of
multiple independent sources (Alister et al., 2022; Desai et al., 2022;
Yousif et al., 2019). However, when the source of the information
that informants are basing their testimony on is made transparent,
adults appropriately adjust their degree of endorsement of the
majority, rating majorities with a greater number of converging
sources of data as more credible than those with fewer independent
sources of data (Alister et al., 2022; Desai et al., 2022; Mercier &
Miton, 2019; Whalen et al., 2018).
Understandingwhen young children develop the ability tomonitor

the independence of an informant’s sources of information—and
when they may be susceptible to a similar “illusion of consensus”

as adults—is particularly important given children’s reliance on
learning from others in early life. Here we examine whether, and
when, children and adults are sensitive to the source and quality of
informants’ testimony and how they use this to assess the quality of
not only individual informants but also of groups of informants who
differ in the source and quality of their testimony.

Cues to Information Quality in Children’s Selective
Trust

To effectively learn about the world, children must develop a
sense of selective trust, believing those whom they consider accurate
and reliable sources of testimony. A large body of literature about
children’s trust in testimony has found that children selectively trust
informants and are sensitive to a wide variety of cues to informant
reliability, including past accuracy and perceived expertise (for
reviews, see, e.g., Harris et al., 2018; Landrum et al., 2015; Mills,
2013; Robinson & Einav, 2014; Sobel & Kushnir, 2013).

One valuable cue to informant quality that children use is per-
ceptual access. For example, if a child knows that a potential
informant has seen inside a box, then that person’s statements about
the contents of the box are more useful than someone who has
not looked inside. By age 3, young children understand that visual
experience provides informants with knowledge (e.g., O’Neill et al.,
1992; Pillow, 1989; Sodian & Wimmer, 1987); consequently, they
prefer to get their information from people who have seen something
directly (e.g., Butler et al., 2018, 2020; Povinelli & deBlois, 1992;
Robinson et al., 2008, but see Palmquist & Jaswal, 2012).

However, in many situations, children may not have information
about the past accuracy or knowledge states of a potential informant.
In situations like this, children may instead rely on other cues to
information quality, such as evaluating what the majority of people
believe (Corriveau et al., 2009) and endorsing or imitating the
majority’s choice. For example, 3- and 4-year-olds endorse novel
object labels given by a majority over those given by a dissenter
(Corriveau et al., 2009; Pham&Buchsbaum, 2020), and 2-year-olds
are more likely to imitate a majority’s actions over those of an
equally successful minority (Haun et al., 2012). Children endorse
majorities more consistently in conventional domains such as
language tasks compared with domains where asocial learning is
also possible, such as causal learning (Pham & Buchsbaum, 2020).
Children may also endorse a majority’s judgment when their own
perceptual evidence is uncertain (Bernard, Harris, et al., 2015;
Morgan et al., 2015). The finding that children conform to a ma-
jority’s choice across multiple contexts has led to the suggestion that
children may have a consistent bias to conform to the majority,
regardless of the quality of the majority’s testimony, as this would be
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1 Judging when humans’ reliance on a majority endorsing an option is
appropriate or inappropriate can be difficult, in part because there are dif-
fering definitions of what constitutes a majority bias or “conformity” (see
Whiten, 2019). For example, copying a behavior or belief in proportion to
how often it appears in a group can result in individuals exhibiting a
numerical tendency to endorse a majority—that is, endorsing a majority
behavior or belief more often than a minority one—but this is not the same as
conformity or a majority bias, which we define as a situation in which an
individual endorses a majority to a greater degree than normatively predicted,
for instance, if a numerical majority nonetheless provides lower quality
information.
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an efficient and generally accurate social learning heuristic (e.g.,
Haun & Tomasello, 2011; Walker & Andrade, 1996).
However, the fact that a numerical majority makes a certain

choice or engages in a certain behavior does not always indicate that
an option is the best; majorities can be less successful at a task, make
implausible claims, or base their choices on fewer primary sources.
Nevertheless, the existing evidence about children’s ability to
make inferences about groups’ information quality is mixed. Some
studies suggest that as young as 4 years of age, children prefer-
entially attend to quality of information over the size of the group
endorsing the claim: for instance, 4-year-old children will copy a
successful dissenter over an unsuccessful majority in an instru-
mental learning task (Wilks et al., 2015), are less likely to endorse a
majority’s description of an object’s function if that function is
implausible (Schillaci & Kelemen, 2014), and will endorse the
identity of a drawing given by the artist rather than that given by a
conflicting majority (Einav, 2014). Others have found evidence
showing that children under age 6 are swayed by the presence of a
majority, even when there are other cues to information quality
available, for example, 4-year-olds did not consistently endorse an
informant with a past history of success over a conflicting majority
with unknown expertise (Burdett et al., 2016; Sampaio et al.,
2019). Likewise, Bernard, Proust, and Clément (2015) found that 4-
year-olds endorsed a previously unreliable majority rather than a
previously reliable minority, while 6-year-olds endorsed the pre-
viously reliable minority.
Another cue to information quality is the degree of statistical

independence of sources, that is, understanding that multiple in-
formants who received their data from a single source do not inherently
have more information than a single informant with a single source.
Here, young children also appear to display a bias toward conforming
beyond what is rational. For example, 4- and 5-year-old children
endorsed a majority that shared a single data point as often as a
majority with independent data points (Gelpí et al., 2025). Aboody
et al. (2022) also found a developmental transition in the consid-
eration of information quality: 6-year-old children believed an
individual whose claim was supported by multiple independent
informants more than multiple individuals whose claims relied
on a single informant. However, 4-year-olds did not display a clear
tendency to endorse either the majority with a single source or an
individual with multiple sources.
Given 4- and 5-year-old children’s ability to reason about sources

of information, and to selectively trust informants along many di-
mensions (e.g., S. A. Birch et al., 2008; Jaswal & Neely, 2006;
Koenig & Harris, 2005), the mixed pattern of results in studies of
conformity to a majority among 4- and 5-year-old children may
reflect multiple possibilities. In many previous studies, the size of a
majority and the quality of the statistical information provided by
the informants were not clearly differentiated; therefore, the degree
towhich endorsement of a majority would reflect conformity—rather
than the normative choice given the data presented to children—has
not been clear. Ambiguity about the quality of a majority’s source
of information has also been offered as an explanation for why adults
sometimes fall victim to an “illusion of consensus” and other times
do not (e.g., Alister et al., 2022; Desai et al., 2022).
By explicitly manipulating the size of the majority and the quality

of the information that children receive, we can clarify whether
children are likewise capable of using cues to the quality of a group’s
testimony when the nature of the group’s sources is clear or whether

children simply exhibit a strong conformity bias (as suggested by,
e.g., Haun& Tomasello, 2011;Walker &Andrade, 1996) above and
beyond what is rational.

Learning About Preferences From Others

Additionally, children’s evaluation of information quality may
extend beyond trying to determine factual information. Many
studies of children’s endorsement of testimony rely on their eval-
uation of facts, such as the location of a hamster (Aboody et al.,
2022) or how to open a puzzle box (Wilks et al., 2015). In these
cases, while someone might consider the perspective of multiple
informants if they themselves are uncertain of the answer, there is an
underlying ground truth: The hamster must really be in one location,
and the puzzle box has a true solution.

In contrast to factual testimony, there is no ground truth when we
hear testimony about another person’s preferences: If I prefer
broccoli and you prefer goldfish, neither of us is objectively “right.”
Despite this, many preferences are in fact broadly shared, so tes-
timony can serve as probabilistic evidence that a person may prefer
the same item as the informant. Consistent with this, children can
use the information provided by others to learn their own pre-
ferences, such as food preferences (e.g., L. L. Birch, 1999; Ventura
& Worobey, 2013) or music preferences (e.g., Hargreaves et al.,
2015; Lamont & Crich, 2022). By 3 years of age, young children
have developed an understanding that preferences are often broadly
shared (Vélez et al., 2018) but can differ between individuals
(Lucas et al., 2014). Other people’s preferences may be particularly
informative when we have little personal information to go on (e.g.,
whether we will like a movie we have not seen, or a restaurant we
have never been to), as children often are early in life.

However, the cues to information quality that children and adults
consider to be important may differ depending on whether an in-
formant’s testimony is about facts or preferences. In factual domains,
indirect information such as hearsay does not directly provide addi-
tional knowledge about what happened. In the case of preferences,
however, people might still attend to indirect informants’ testimony
because they perceive their agreement with another source to be
inherently informative in its own right. This may explain why
children may conform more strongly to majorities in conventional
domains, such as object labeling, than in domains such as causal
learning (Pham & Buchsbaum, 2020). Thus, a child seeing multiple
individuals preferring one unseen option over another may serve as
a more graded form of evidence that an option will be preferable
to the child as well. While previous work has found that adults can
sometimes balance the size of a majority with the quality of their
information in a factual domain (Whalen et al., 2018), neither adults
nor children’s ability to do this in the domain of preferences has
been explored.

Thus, the case of preferences provides an interesting opportunity
to consider how both children and adults evaluate the quality of
an information source. We hypothesize that both children and adults
may use cues to information quality such as the presence of a
majority or of a greater number of primary sources endorsing a claim
not only to reason about facts but also about what they themselves
are likely to prefer when informants state their own preferences.

Here, we examine how both children and adults reconcile con-
flicting endorsements from groups of informants with varying de-
grees of first-hand knowledge of options to choose from, where the
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options are unknown to the learner. We will particularly focus on the
understanding of individuals with direct knowledge versus indirect
knowledge (i.e., hearsay). Given that preschool-age children pref-
erentially seek information from those with first-hand knowledge
(e.g., Butler et al., 2018, 2020), in Experiments 1–3, we first explore
whether children in this age range use this cue when they are
evaluating testimony from equally sized groups of informants about
their item preferences, which we use here to refer to which of the two
options presented in our task an informant prefers.2 This also allows
us to determine how strongly children tend to endorse an option
endorsed by informants with first-hand information when no
majority is present, allowing us to more systematically test in later
experiments whether—and to what extent—children’s and adults’
endorsements on the task constitute a majority bias.
We then outline two competing computational models of learning

from testimony, which predict how (a) a rational learner who is
able to normatively evaluate both information quality and majority
size, (b) a conformity-biased learner who treats majority size as a
heuristic indicating quality, and (c) a learner that mixes both the
normative and conformist strategies might evaluate evidence in a
number of scenarios when information quality and group size
conflict. In Experiments 4 and 5, we test the predictions of these
models for children’s behavior by examining whether children’s
inferences are similar to those of the normative model or whether—
and to what degree—they instead display a bias to conform to a
majority, even when that majority provides lower quality infor-
mation. Finally, in Experiment 6, we compare children’s responses
as well as the model predictions with the performance of adults
on these same tasks. By comparing the model’s predictions with
children’s and adults’ responses, we can illuminate the extent to
which their choices to follow the majority are a rational result of the
majority’s additional informativeness and under what conditions
they are not.

Experiment 1: Direct Knowledge Versus Hearsay

In Experiment 1, participants watched as informants gave opi-
nions about which of two boxes contained the better hidden option.
Equal numbers of informants endorsed each box, but one box was
endorsed by informants who had looked in the boxes and had direct
knowledge of what was inside, whereas the other box was endorsed
by only one informant with direct knowledge while the other three
received hearsay about which box was better. Choosing the box
endorsed by the direct group would suggest that children are
monitoring individual informants’ knowledge quality, not just the
number of endorsements per item.

Method

Participants

Participants were twenty-two 3- to 5-year-old children (Mage = 49
months; range = 43–66 months, 12 girls, 10 boys) recruited from a
large U.S. metropolitan area and were tested in the lab, their pre-
schools, or at local museums. The sample size was chosen as it is
appropriately powered to detect moderate-to-large effect sizes in a
summary score of two repeated trials (power ≥ 0.80 for detecting
average correct performance of 70% or greater relative to chance,
e.g., Rosner, 2015; see also Supplemental Material for a derivation

specific to our experiment). A range of ethnicities representing the
demographics of the local populationwas represented (see Supplemental
Material). Three additional children were excluded due to experimenter
error (2) and inattentiveness (1).

Materials

Materials included two black boxes, each of which contained a
toy (a toy vehicle or a stuffed animal) or a snack (Goldfish cracker or
Froot Loop). Informants in each trial were eight 7″ tall paper dolls
(four males, four females), made available online by illustrator Kyle
Hinton, glued to a wood block base. Each trial included a set of
novel informants (i.e., informants were different across trials).

Procedure

Children participated in two trials: a snack trial and a toy trial.
Trial order was counterbalanced, and new materials (i.e., different
boxes and different informants) were used for each trial. In each
trial, the experimenter first showed the participant the two boxes
and explained that each box contained a [toy/snack] but that she did
not know what was inside. Children were not shown the contents of
the boxes ahead of time, so that their differing levels of familiarity
with the option or preexisting preferences would not influence their
evaluation of the testimony. Then, the child watched as dolls gave
opinions about which box contained the better option (Figure 1). A
group of four dolls endorsed one box, and a second group of four
endorsed the other. In the direct group, all four dolls received direct
(visual) knowledge before giving their opinions. One at a time, each
doll walked over to each box and looked inside and then stood
beside the same box and said: “I think this [toy/snack] is better!”

In the indirect group, only the first doll in the group received
direct knowledge of the box’s contents. The first doll looked inside
both of the boxes and then stood next to the box not endorsed by the
direct group and said: “I think this [toy/snack] is better!” This doll
then crossed paths with a second doll, and the experimenter made
indiscriminate whispering sounds to convey that the two dolls were
conversing. The second doll gave their opinion, saying: “[S]he said
this [toy/snack] is better, so I think this [toy/snack] is better,” and
passed on their hearsay to a third doll, who stated his or her opinion,
and then passed the hearsay on to the fourth doll. Each group
included equal numbers of male and female dolls, and group order
(direct or indirect first) was counterbalanced. The side of the box
endorsed by the direct group was also counterbalanced.

After all dolls gave opinions, the experimenter brought all eight
dolls back on stage and placed them in front of the box they endorsed
and reminded children that the dolls were all standing in front of
the box they had said was better. With both groups of dolls still
visible, the experimenter asked the child to choose the box they
wanted to try. Once children selected a box, they were presented
with the object inside. They were not shown the contents of the
unchosen box. The experimenter cleared all materials from the table
and proceeded to the second trial.
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2 In the context of our experiments, we use the word “preference”
throughout the text to refer to an informant’s item preferences or a learner’s
potential item preferences.
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Transparency and Openness

This study was not preregistered. Data, materials, and analysis
code are publicly available on the Open Science Framework (OSF)
at https://osf.io/ekzbm/. The data were analyzed using RStudio
Version 2024.04.1 (R Core Team, 2024) with the package lme4
(Bates et al., 2015), using the functions glmer and fisher.test.

Results and Discussion

Results for Experiment 1 are summarized in Table 1. For each
trial, children received a 1 if they chose the box endorsed by the
direct informants and a 0 if they chose the box endorsed by the
indirect informants. Children chose the direct box over the indirect
box significantly more often than chance, B = 1.07, standard error
(SE) = 0.46, 95% confidence interval (CI) [0.36, 2.49], odds ratio
(OR) = 2.92, z = 2.35, p = .019. There were no significant dif-
ferences in responses between the first and second trials, B = −0.24,
SE = 0.36, 95% CI [−1.01, 0.44], z = −0.69, p = .490, or for the
two trial types (snack vs. toy), Fisher exact test, OR = 0.39, p = .31.

When choosing between two boxes, each endorsed by four in-
formants, children choose the box endorsed by informants with
direct knowledge of the boxes’ contents. This suggests that children
monitor the knowledge quality of individual informants within a
group, not just group size. Additionally, this suggests that they
understand that visual access is a more reliable source of information
than hearsay, even when learning about nonfactual domains like
preferences.

Experiment 2: Hearsay Versus Shared Knowledge

In Experiment 1 wemanipulated two different cues to the quality of
the indirect group’s testimony. First, the indirect group was making
their response based on hearsay, and second, the indirect group was
making their response based on a shared source of knowledge: Only
the first informant directly observed boxes. Both hearsay and shared
information could reduce the perceived quality of a group’s testi-
mony, so given the results of Experiment 1, it is not possible to
determine if children are sensitive to hearsay, shared information, or
both. To examine the role of hearsay in a situation without shared
knowledge, in Experiment 2 each indirect informant gives testimony
based on hearsay from a different (unseen) individual.

Method

Participants

Participants were twenty-four 3- to 5-year-old children (Mage= 58
months; range = 46–70 months; 14 girls, 10 boys) recruited from a
large Canadian metropolitan area and were tested in the lab, their
preschools, and local museums (see Supplemental Material for a
replication of Experiment 1 in the same geographic region). A range
of ethnicities representing the demographics of the local population
was represented (see Supplemental Material). Eleven additional
children were tested but excluded due to experimenter error (N = 9)
or inattentiveness (N = 2).

Materials

All materials were the same as in Experiment 1.

Procedure

The procedure of Experiment 2 was identical to Experiment 1,
except that in the indirect group, the first informant did not look into
either box; informants did not cross each other after producing
testimony and did not whisper information to each other (Figure 2).
Instead, each informant said: “My friend [Jane] said that this
[toy/snack] is better, so I think this one is better.” The name [Jane]
was replaced by a different name (e.g., Tom) for each informant,
always of the opposite gender of the informant.

Transparency and Openness

This study was not preregistered. Data, materials, and analysis
code are publicly available on the OSF at https://osf.io/ekzbm/. The
data were analyzed using RStudio Version 2024.04.1 (R Core Team,
2024) with the package lme4 (Bates et al., 2015), using the functions
glmer and fisher.test.
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Table 1
Summary of Children’s Performance in Experiments 1–5

Number of children choosing the
direct group’s box 0 1 2

Experiment 1 (4 vs. 4) 2 8 12
Experiment 2 (all independent) 1 13 10
Experiment 3 (all indirect) 3 10 11
Experiment 4 (3 vs. 5) 8 12 11
Experiment 4 (4 vs. 6) 11 6 7
Experiment 4 (1 vs. 7) 13 15 4
Experiment 5 (4 vs. 6) 13 12 7

Figure 1
Experiment 1 Design

Direct Group Indirect Group

Experiment 1

Note. Informant cues for Experiment 1. Children watched as two different
groups of informants gathered data directly (eyes) or indirectly (speech
bubbles), before endorsing one of the two boxes. Members of the direct
group (yellow figures) each independently observed the contents of the boxes
before endorsing one of the two boxes (yellow box). In the indirect group
(blue figures), one informant directly observed the boxes and then endorsed
the other of the two boxes (blue box). Subsequently, informants in this group
would whisper information to the next informant in the chain (speech
bubbles), who would also endorse the other of the two boxes. Eyes adapted
from Twemoji 2.4, by Twitter, 2017 (https://github.com/twitter/twemoji).
CC BY 4.0. Speech bubble adapted from A. Leoncio, 2023 (https://commo
ns.wikimedia.org/wiki/User:ALeoncio_(WMB)). CC BY-SA 4.0. See the
online article for the color version of this figure.
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Results and Discussion

Results for Experiment 2 are summarized in Table 1. For each
trial, children received a 1 if they chose the box endorsed by the
direct informants and a 0 if they chose the box endorsed by the
indirect informants. Children selected the box endorsed by the direct
group significantly more often than chance, B = 0.80, SE = 0.32,
95% CI [0.21, 1.49], OR = 2.23, z = 2.55, p = .011. There was no
significant difference in responses between the first and the second
trials, B = −0.29, SE = 0.32, 95% CI [−0.94, 0.32], z = −0.97, p =
.353, or for the two trial types, Fisher exact test, OR = 0.82, p = 1.
As in Experiment 1, we find that children choose the option

endorsed by the direct group when given an option of following
informants with direct visual access over informants with indirect
visual access. The result holds true even when the source of
information is disentangled from shared knowledge.

Experiment 3: Hearsay From Multiple Sources
Versus One Source

Experiment 2 clarified that children are sensitive to direct versus
indirect sources of knowledge. In Experiment 3 we examine whether
they are sensitive to shared knowledge. As in Experiments 1 and 2,
participants in Experiment 3 watched as informants gave opinions
about which of two boxes contained the better option. In Experiment
3, the informants differed in the independence of each informant’s
source of knowledge. Similar to Aboody et al.’s (2022) study, in
which informants provided second-hand knowledge about a fact, all
informants in Experiment 3 gave testimony based on second-hand
knowledge (hearsay), but one box was endorsed by informants who
each received hearsay from different sources (i.e., independent),
whereas the other box was endorsed by informants who each
received hearsay from the same source (i.e., dependent).

Method

Participants

Participants were twenty-four 3- to 5-year-old children (Mage= 51
months; range= 40–62 months; 14 girls, 10 boys). Participants were
recruited from a large U.S. metropolitan area and were tested in
the lab, their preschools, and local museums. A range of ethnicities
representing the demographics of the local population was re-
presented (see Supplemental Material). An additional three children
were tested but were excluded due to inattentiveness.

Materials

Like Experiments 1 and 2, materials included two black rect-
angular boxes, each of which contained a snack or a sticker (results
from a preliminary condition of Experiment 1 using stickers showed
that a condition using stickers did not differ significantly from the
original snack or toy conditions). Two additional paper dolls were
used, for a total of 10 for each trial.

Procedure

Children participated in two trials: a snack trial and a sticker trial.
The procedure of Experiment 3 was identical to Experiment 1 with
the following changes. In the testimony phase of the experiment, the
child watched as the experimenter introduced four dolls (the source
dolls), who each looked inside both of the boxes (Figure 3). These
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Figure 2
Experiment 2 Design

Direct Group Hearsay Group
Experiment 2

Note. Informant cues for Experiment 2. Children watched as two different
groups of informants gathered data directly (eyes) or indirectly (speech
bubbles), before endorsing one of the two boxes. Members of the direct group
(yellow figures) each independently observed the contents of the boxes before
endorsing one of the two boxes (yellow box). In the indirect group (blue
figures), each informant reported their source as a different friend (speech
bubbles in various colors) and then endorsed the other of the two boxes (blue
box). Eyes adapted from Twemoji 2.4, by Twitter, 2017 (https://github.com/
twitter/twemoji). CC BY 4.0. Speech bubble adapted from A. Leoncio, 2023
(https://commons.wikimedia.org/wiki/User:ALeoncio_(WMB)). CC BY-SA
4.0. See the online article for the color version of this figure.

Figure 3
Experiment 3 Design

Multiple Sources Single Source

Experiment 3
Source Dolls

Note. Informant cues for Experiment 3. Children watched as four dolls
(figures in various colors) observed the contents of the boxes and then
whispered to the informant dolls (yellow and blue figures). Members of the
multiple-source group (yellow) each heard a different source doll whispering
(speech bubbles in various colors), and then each endorsed one of the
two boxes (yellow box), while members of the single-source group (blue)
received information from the same source doll (blue speech bubbles) and
then endorsed the other of the two boxes (blue box). Eyes adapted from
Twemoji 2.4, by Twitter, 2017 (https://github.com/twitter/twemoji). CC BY
4.0. Speech bubble adapted from A. Leoncio, 2023 (https://commons.wiki
media.org/wiki/User:ALeoncio_(WMB)). CC BY-SA 4.0. See the online
article for the color version of this figure.
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four dolls were then put in a separate area on one side of the
demonstration table, where they were still visible to the child.
Then, six informant dolls came on stage one at a time. Each

encountered a source doll who was “taking a walk” away from the
source doll area toward the informant doll. The informant doll
whispered with this source doll. Of the six informant dolls, three
endorsed one box, and three endorsed the other. These two groups
differed in which source doll(s) they whispered with before giving
their opinions. In the independent group, the three informant dolls
received information by each individually whispering with their
own, independent source doll. In the dependent group, all three
informant dolls whispered with the same source doll. Group order
and side of box endorsed by independent group (left or right) were
counterbalanced.
After each informant doll talked with a source doll, (s)he endorsed

a box by saying to the source doll: “Oh, you think this box is better?
Well, then, I think this box is better, too.” Then, the informant doll
remained in front of the box they endorsed, while the source doll
returned to the source doll area of the table. Once all six informant
dolls had given opinions, the experimenter removed the source dolls
from the table. Children were then reminded of which box each
group of informant dolls had endorsed and asked to choose a box, as
in Experiments 1 and 2. Source dolls in Trial 1 were always
informant dolls in Trial 2, and the genders of dolls in independent
and dependent groups (two males, one female vs. two females, one
male) were also changed between trials.

Transparency and Openness

This study was not preregistered. Data, materials, and analysis
code are publicly available on the OSF at https://osf.io/ekzbm/. The
data were analyzed using RStudio Version 2024.04.1 (R Core Team,
2024) with the package lme4 (Bates et al., 2015), using the functions
glmer and fisher.test.

Results and Discussion

Results for Experiment 3 are summarized in Table 1. For each
trial, children received a 1 if they chose the box endorsed by the
independent informants and a 0 if they chose the box endorsed by
the dependent informants. Children selected the box endorsed by
the independent group significantly more than chance, B = 0.73,
SE= 0.36, 95%CI [0.10, 1.71],OR= 2.08, z= 2.05, p= .041. There
were no significant differences in responses between the first and
the second trials, B = 0.20, SE = 0.32, 95% CI [−0.42, 0.86], z =
0.62, p= .534, or for the two trial types, Fisher exact test,OR= 1.45,
p = .76.
When all informants have only indirect knowledge of the box

contents, children correctly endorse the group whose knowledge
comes from independent testimony. This result suggests that
the difference in Experiment 1 is not solely due to children’s
understanding of hearsay but also due to their understanding of
independence and dependence between informant’s testimony.
Taken together, Experiments 1–3 suggest that children have a
robust sensitivity to the source of informants’ knowledge and
can use source and quality of knowledge to accurately evaluate
groups of informants.

Modeling the Quality of Informant Testimony

Experiments 1–3 found that children are sensitive both to the
dependency between informants and to the source of informants’
knowledge—whether their testimony is based on directly observed
evidence or on hearsay. In both of these cases, children seem to
understand that dependent informants, or indirect informants, pro-
vide less information than their independent or direct counterparts.

This setup provides a unique way to examine how children learn
from multiple informants and the types of biases they might have.
Numerous studies (e.g., Aboody et al., 2022; Bernard, Proust, &
Clément, 2015; Einav, 2014; Sampaio et al., 2019; Wilks et al.,
2015) have found that children under the age of 6 often, but not
always, endorse a majority of informants over a minority. In many
cases, agreeing with a majority can actually be rational: If each
informant provides an independent source of information, a majority
is supported by a greater amount of evidence than a corresponding
minority. This means that it can be hard to assess whether or not
children are biased toward majorities above and beyond what is
rational.

To disentangle the amount of information amajority provides from
the number of demonstrators in the majority, we need to examine
cases where we know that the majority of informants provide less
information than the minority, so that it is irrational to follow the
majority based on their information quality. Here, we focus on the
case where the indirect group has more informants than the direct
group, but, because they give their testimony based on hearsay, they
nonetheless provide less information than the direct group. In this
case, children might normatively determine that they should endorse
the choice of the minority with direct information. Alternatively, if
children have a conformity bias in these tasks, children may conclude
that, even if a larger group of indirect informants provides less total
information than a smaller group of direct informants, the mere
presence of a majority is informative in its own right.

Therefore, to assess whether children have a conformity bias in
these tasks, we need to identify cases where children should nor-
matively endorse a smaller direct group of informants over a larger
indirect group and make predictions for the extent of that tendency.
By developing several scenarios where a rational learner should
endorse groups to greater or lesser degrees, we can evaluate chil-
dren’s behavior in greater detail than just whether or not they
endorse a majority, providing a more precise measure of the degree
to which children deviate from normative inference.

Next, we present a normative model that analyses how a rational
learner should make decisions based on indirect and direct testimonies,
without a conformity bias. We then compare the predictions of this
model to children’s performance, and to the predictions of a confor-
mity-biasedmodel, in a series of new experiments (Experiments 4–6) to
assess whether children conform to the majority more than is rational.
Themodelwe build follows frompreviousBayesianmodels of learning
from testimony (e.g., Buchsbaum et al., 2012; Shafto et al., 2012;
Whalen et al., 2018) where learners use Bayes’ rule to perform
inference over multiple hypotheses and select a behavior. Bayes’
rule indicates that the probability that a hypothesis, h, is true, given
some data, such as informant testimony t, is proportional to the
probability of the testimony given the hypothesis times the prior
probability of the hypothesis, or

pðhjtÞ ∝ pðtjhÞpðhÞ, (1)
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where pðhjtÞ is the posterior probability, pðtjhÞ is the likelihood, and
pðhÞ is the prior probability of the hypothesis.
In general, hypotheses represent claims about the world, and the

data represent observations. In this case, the hypotheses represent
beliefs about which item is in which box, and the data are the
testimonies given by the informants. Unlike previous models of
learning from testimony, here the informants make claims about
their preferences rather than factual claims. To capture differing
preferences, we assume that a proportion λ of the population prefers
one item, while the rest prefer the other. We call the item preferred
by the proportion λ the target item.

Source Knowledge Model

Under our experimental setup (modeled on Experiments 1–3), the
learner evaluates two hypotheses, hd, in which the target item is in
the box endorsed by the direct group, and hi, in which the target item
is in the box endorsed by the indirect group. The probability of each
hypothesis can then be calculated via Bayes’ rule. For example,
evaluating the hypothesis that the box chosen by the direct group is
preferred yields the posterior probability

pðhdjtd, tiÞ ∝ pðtdjhdÞpðtijhdÞpðhdÞ, (2)

where ti = (ti1, … , tin) refers to the testimony of the indirect group
and td = (td1, … , tdn) refers to the testimony of the direct group. In
other words, the posterior probability of the hypothesis that the
box chosen by the direct group is preferred rests on both the prior
probability of the target item’s location—which we assume to be
equal for both locations, pðhiÞ = pðhdÞ—and the likelihood of the
testimony provided by the two groups if the preferred item really is
in the box endorsed by the direct group.

Direct Evidence

The likelihood term, pðtdjhdÞpðtijhdÞ—the probability of
observing a particular set of testimony given the hypothesis that the
target item is in the box preferred by a direct group—depends
critically on how the learner assumes informants generate their
testimony. For simplicity, we assume that direct informants observe
the contents of the boxes accurately and report their preferences
accurately. This means that the probability that an informant with
direct evidence endorses the box containing the target item is simply
pðtdj │ htjÞ = λ, where htj refers to the hypothesis that the target item
is in the box endorsed by direct informant j’s testimony, tdj. The direct
informants do not hear any other information, so their testimony is
not based on the testimony of others, which means that pðtdjhiÞ is
just the product of the likelihood of the individual testimonies:

pðtdjhdÞ =
Yn

j=1

pðtdjjhdÞ: (3)

Indirect Evidence

In the case where informants receive indirect evidence in the
form of whispers, their testimony is based solely on the information
provided by other informants. Future informants must use that
information to first infer which item is in which box and then

endorse a box according to their own preference. However, if the
learner is also told each informant’s preference, as in our experi-
ments, then they are already aware of all the information that each
indirect informant had to make their decision, so that subsequent
informants provide no new information. According to the source
knowledge model, a learner should therefore disregard all but the
first informant in the chain, so that

pðtijhdÞ = pðti1jhdÞ, (4)

where pðtijhdÞ is the likelihood of the indirect group’s testimony as
a whole.

Incorporating Preference

Finally, we assume that the learner, like the informants, also has a
preference, preferring the target item with probability λ. To choose a
box, learners first infer the probability that each box holds the target
item and then use their preference to determine which box they
select. The probability that the learner chooses the box endorsed by
the direct informants is just the probability that the box contains the
learner’s preferred item given the testimony (i.e., we assume that
some proportion of learners, 1 − λ, do not prefer the target item, so
they will choose the box they believe not to contain the target item).
Taken together, a learner operating under the assumptions of this
model should pick the direct informants’ box with probability:

λ · pðhdjtd, tiÞ + ð1 − λÞ · ð1 − pðhdjtd, tiÞÞ, (5)

where pðhdjtd, tiÞ is the posterior probability of the target item being
in the box endorsed by the direct informants.

Conformity-Biased Model

Alternatively, if children’s choices are biased toward conforming
to majorities, then they may consider the mere existence of addi-
tional informants as being evidence to support the position of these
informants, even if their evidence was gathered indirectly. We
model conformity bias as treating indirect evidence identically to
direct evidence, with the likelihood of the indirect group’s testimony
being calculated identically to the likelihood of the direct group’s
testimony, that is, by computing the product of the likelihoods of
the individual testimonies (Equation 3).

Mixed Model

Finally, it is possible that children are uncertain about whether
to use a source knowledge-based strategy or a conformity-biased
strategy when group sizes are unequal. In such a situation, rather
than solely weighing the number of independent sources providing
information about a preference, or solely relying on the number of
informants endorsing an option, children might implement a mixture
of these strategies, weighing both the number of independent
sources and the absolute number of informants in their reasoning,
either within or across individuals. Models including a mixture of
strategies have predicted children’s learning across a number of social
and causal learning scenarios (e.g., Lieder et al., 2015; Nussenbaum
et al., 2020); similarly, children might engage in a mixture of
strategies to evaluate the testimony they receive. We model this
possibility by introducing a parameter,ã, that represents the
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proportion of the weight placed on the choices predicted by the
source knowledge model compared with the conformity-biased
model. At ω = 1, this model is equivalent to that of the source
knowledge model, while at ω = 0, it is equivalent to the conformity-
biased model. For simplicity, and to avoid adding another free
model parameter, we use a fixed value of ω = 0.5 to reflect an equal
mixture of the two models (i.e., averaging their results) throughout
the main text (see Supplemental Material for alternate analysis).

Modeling Direct and Indirect Informants

Because in our experiments the two groups of informants always
endorse opposite boxes, and because pðhiÞ = pðhdÞ, it is possible to
further simplify the posterior probability into a closed form:

pðhdjtd, tiÞ =
λjð1 − λÞk

λjð1 − λÞk + ð1 − λÞjλk , (6)

where j and k are the numbers of informants considered to have
independent access to the boxes’ contents in each group.
For example, under the assumptions of the source knowledge

model, the number of direct informants with independent access to
the boxes’ contents in Experiments 1–3 is equal to the number of
direct informants, so j = 4 (Experiments 1 and 2) or 3 (Experiment
3), while the number of indirect informants with independent access
to the boxes’ contents is just the first indirect informant, so k = 1
(Experiments 1 and 3). In Experiment 2, indirect informants’
knowledge is ambiguous, but as there is no evidence that any of the
indirect group has obtained knowledge about the boxes’ contents,
we set k = 0.
However, as mentioned previously, a conformity-biased learner

may treat all informants as having information of equivalent quality.
Thus, in the conformity-biased model, both j and k equal the number
of direct and indirect informants, respectively. Because the size
of the direct and indirect groups is equivalent in Experiments 1–3,

j= k= 4 in Experiments 1 and 2 and j= k= 3 in Experiment 3 for the
conformity-biased model.

Model Predictions

We can now use our models to make a priori predictions about
how a rational learner might make inferences when group size and
information quality are at odds, and compare these predictions with
children’s performance, to see whether children endorse a majority
above and beyond the information they provide (i.e., exhibit a
majority bias). Experiment 1 provides a baseline case with equally
sized direct and indirect groups, where we can be sure that a majority
bias could not be playing a role in children’s inferences. We there-
fore first use this experiment to estimate the value of the preference
parameter and then, given that value, make predictions for cases
where group sizes differ. Fitting the preference parameter to chil-
dren’s choices in Experiment 1 yields a value of λ= 0.75, a relatively
high value consistent with our intuition that children believe
preferences for items such as food and toys are broadly shared.

Model predictions, along with experimental results, are presented
in Figure 4. Using the best fitting parameter value of λ = 0.75 for
Experiments 1–3, we confirm that, when group sizes are equal,
children do not behave consistently with the conformity-biased
model (log likelihood = −94.41), which predicts that children will
perform at chance between the direct and indirect groups. Instead,
their behavior more closely matches the predictions of the source
knowledge model (log likelihood = −87.69), choosing the group
with a greater amount of direct sources in Experiments 1 through 3,
χ2(1) = 13.43, p < .001.

In addition to the four direct and four indirect informants (4 vs. 4)
case of Experiments 1 and 2 and the three direct and indirect
informants (3 vs. 3) case of Experiment 3, we also examined the
cases of three direct versus five indirect informants (3 vs. 5), four
direct versus six indirect informants (4 vs. 6), and one direct versus
seven indirect informants (1 vs. 7). We chose these ratios to vary the
relative size of the majority while keeping either the number of

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le

is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al

us
e
of

th
e
in
di
vi
du
al

us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

Figure 4
Model Predictions and Children’s Choices for Experiments 1–4

Note. The preference parameter was fit to child performance in Experiment 1. Exp.= Experiment. See the online article for the
color version of this figure.
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direct informants (4 vs. 6) or the overall number of informants (3 vs.
5 and 1 vs. 7) consistent with Experiment 1. We examine the model
predictions for each case in more detail below.
In the case of 4 versus 6 and 3 versus 5, we find that the source

knowledge model continues to predict that individuals will be
more likely to endorse the direct informants, though at a slightly
lower rate for the 3 versus 5 case than in the 4 versus 4 condition.
This drop is primarily due to there being one less direct informant
in the direct group. Conversely, the conformity-biased model
predicts that children should favor the indirect majority because
the additional two informants are treated as providing additional
information.
The case of 1 versus 7 deviates substantially from the previous

cases. In this case, the learner is presented with one informant with
direct knowledge in the direct group and one informant with direct
knowledge in the indirect group (the first indirect informant). The
source knowledge model predicts that a learner should ignore the
remaining indirect informants and be at chance between the two
groups, while the conformity-biased model predicts a stronger
tendency to endorse the indirect majority.
The three additional cases outlined above provide a range of

predictions to investigate whether children have a bias to conform to
the majority’s behavior above what is rational when group sizes are
unequal. Given children’s success in Experiments 1–3, it is possible
that preschool-age children might successfully use source knowl-
edge when it is available, and understand that the mere presence of a
majority does not provide additional evidence, if members of the
majority acquired their endorsements from indirect knowledge. If
so, children’s behavior should closely reflect the predictions of the
a priori source knowledge model. On the other hand, it is possible
that children only use source knowledge when group sizes are
equal and may switch to a conformist strategy when these sizes are
unequal; in this case, children’s choices could be more similar to the
predictions of the conformity-biased model.
Finally, if children do engage in a mixture of strategies, children’s

choices when the source knowledge and majority conflict would
look different from both possibilities. In this case, children would
be predicted to choose at chance between the two groups in the 3
versus 5 and the 4 versus 6 conditions. However, in the 1 versus 7
condition, children would be predicted to choose the indirect group
significantly more often than chance but do so less strongly than
the conformity-biased model. This results in predictions for chil-
dren’s performance across experiments that differentiate the three
possible models (Figure 4).

Experiment 4: Source Versus Consensus

Experiments 1–3 found that children are sensitive both to the
dependency between informants and to the source of informants’
knowledge—whether their testimony is based on hearsay. In both
cases, children seem to understand that dependent informants, or
indirect informants, provide less information than their independent
or direct counterparts. We therefore use both of these cues to
informant quality in Experiment 4 to examine how children respond
to cases where the indirect group has more informants than the
direct group, but, because they give their testimony based on
hearsay, they provide less information than the direct group.
Experiment 4 examines how children respond when presented

with an option endorsed by a majority of indirect informants versus

an option endorsed by a minority of direct informants. To directly
compare children’s performance with the predictions of our model,
we examined the cases of three direct versus five indirect informants
(3 vs. 5), four direct versus six indirect informants (4 vs. 6), and one
direct versus seven indirect informants (1 vs. 7). As we anticipated
that the presence of unequal groups would be more challenging
for children, we increased the sample size collected per condition
to 32. Due to recruitment difficulties, one condition (4 vs. 6) had a
smaller sample size; a replication of this condition with a full sample
of 32 children was conducted in Experiment 5.

Method

Participants

Participants in the 3 versus 5 condition were thirty-one 3- to 5-
year-old children (Mage = 55 months; range = 44–62 months; 18
girls, 13 boys) recruited from a large U.S. metropolitan area and
were tested in the lab, their preschools, and local museums. Three
additional children were tested but excluded due to experimenter
error. Participants in the 4 versus 6 condition were twenty-four 3- to
5-year-old children (Mage = 52 months; range = 42–61 months; 16
females, eight males) recruited from a large U.S. metropolitan area
and were tested in the lab, their preschools, and local museums.
Three additional children were tested but were excluded due
to experimenter error. Participants in the 1 versus 7 condition were
thirty-two 3- to 5-year-old children (Mage = 56 months; range = 43–
70 months; 10 females, 22 males) recruited from a large Canadian
metropolitan area and were tested in the lab, their preschools, and
local museums. Three additional children were tested but excluded
due to experimenter error.

Materials and Procedure

Materials were the same as in Experiment 1, except for the addition
of two dolls in the 4 versus 6 condition and the use of stickers (as
in Experiment 2) instead of snacks in the 1 versus 7 condition. The
procedure for Experiment 4 was identical to Experiment 1, except
with the number of informants in the direct and indirect groups
varying appropriately.

Transparency and Openness

This study was not preregistered. Data, materials, and analysis
code are publicly available on the OSF at https://osf.io/ekzbm/. The
data were analyzed using RStudio Version 2024.04.1 (R Core Team,
2024) with the package lme4 (Bates et al., 2015), using the functions
glmer and fisher.test.

Results

Results for Experiment 4 are summarized in Table 1. For each
trial, children received a 1 if they chose the box endorsed by the
direct informants and a 0 if they chose the box endorsed by the
indirect informants.

3 Versus 5 Condition

Children were at chance in choosing between the box endorsed
by the direct group and the box endorsed by the indirect majority,
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B= 0.23, SE= 0.32, 95%CI [−0.44, 1.01],OR= 1.26, z= 0.72, p=
.473. There were no significant differences in responses between
the first and the second trials, B = 0.16, SE = 0.28, 95%
CI [−0.39, 0.74],OR= 1.17, z=−0.55, p= .580, or for the two trial
types, Fisher exact test, OR = 0.46, p = .20.

4 Versus 6 Condition

Children were at chance in choosing between the box endorsed
by the direct group and the box endorsed by the indirect majority,
B= −0.73, SE = 0.76, 95% CI [−3.98, 0.74],OR= 0.48, z =−0.95,
p= .340. There were no significant differences in responses between
the first and the second trials, B = 0.69, SE = 0.47, 95% CI [−0.14,
1.92],OR= 1.99, z= 1.46, p= .144, or for the two trial types, Fisher
exact test, OR = 0.71, p = .77.

1 Versus 7 Condition

Children chose the box endorsed by the direct majority signifi-
cantly below chance, B=−0.63, SE= 0.30, 95%CI [−1.36,−0.09],
OR = 0.53, z = −2.12, p = .034. There were no significant dif-
ferences in responses between the first and the second trials, B =
0.50, SE = 0.28, 95% CI [−0.03, 1.11], OR = 1.65, z = 1.76, p =
.079, or for the two trial types, Fisher exact test,OR = 1.50, p = .60.

Discussion

Given children’s sensitivity to informants’ knowledge source in
Experiments 1–3, we predicted that children might continue to use
source knowledge when it is available, choosing the item endorsed
by the higher quality direct informants, even when source knowl-
edge and group size are in conflict. Instead, we found that unlike
children’s responses in Experiment 1, and in contrast to the pre-
dictions of the normative source knowledge model, children in
the 3 versus 5 and 4 versus 6 conditions of Experiment 4 were at
chance when choosing between the boxes endorsed by the direct
and indirect groups. However, children in the 1 versus 7 condition
children preferentially endorsed the majority indirect group over the
minority direct group, even though the number of informants with
direct visual access in both groups was the same.
Across all three conditions of these tasks, children’s degree of

endorsement of the direct group was lower than the predictions of
the source knowledge model (Figure 4), which predicts that an
idealized learner should endorse the smaller group with a larger
number of primary sources in the 3 versus 5 and 4 versus 6 con-
ditions and choose at chance in the 1 versus 7 condition, where both
groups have an equal number of primary sources. These results
suggest that a consensus may have the power to diminish children’s
tendency to endorse testimony from groups with a larger number of
primary sources, but it does not shift children’s judgments entirely—
they do not simply endorse the majority’s choice whenever a
numerical majority exists, as predicted by the conformity-biased
model.
However, nonsignificant results can be hard to interpret. On

the one hand, these results could be the result of a sensitivity to
knowledge source combined with an overweighting of majority
information (e.g., a conformity bias), leading to children being torn
between the option endorsed by the majority and the one endorsed
by higher quality informants. Although 4- and 5-year-old children

can reliably discriminate numerical quantities with a ratio of 1.5 to 1
(Halberda & Feigenson, 2008; Odic et al., 2013), suggesting they
should distinguish the size of the groups even in the most chal-
lenging group comparison (4 vs. 6), it is also possible that children
may find the additional task of interpreting the relative quantity
of information provided by the groups more difficult in this case
and thus choose randomly when presented with groups of in-
formants of unequal size, as has been suggested elsewhere (Morgan
et al., 2015).

Experiment 5: Replication of 4 Versus 6 Condition

To ensure that the additional complexity of the unequal group
sizes did not make Experiment 4 too hard for children to follow, we
replicated the 4 versus 6 condition of Experiment 4 with the addition
of a number of control questions evaluating children’s under-
standing of the relative size of the two groups, their memory for the
groups’ endorsements, and their understanding of the information
passed between members of the indirect group.

Method

Participants

Participants were thirty-two 3- to 5-year-old children (Mage = 58
months; range = 47–70 months; 16 girls, 16 boys) recruited from
a large Canadian metropolitan area and were tested in the lab and
local museums. Ten additional children were tested but excluded
due to experimenter error, and three children did not complete the
experiment.

Materials and Procedure

Materials were the same as in the 4 versus 6 condition of
Experiment 4, except for the use of stickers (as in Experiment 2)
instead of snacks. The procedure for this experiment was identical
to the 4 versus 6 condition of Experiment 4, up until the end of the
second trial. Following the child’s second trial choice, they were
asked three control questions: (a) “Do you remember, which people
were whispering?” (b) “When the people were whispering, what
were they saying?” (c) “Which group has more people?” The dolls
remained in front of the boxes they had endorsed throughout these
questions.

Transparency and Openness

This study was not preregistered. Data, materials, and analysis
code are publicly available on the OSF at https://osf.io/ekzbm/. The
data were analyzed using RStudio Version 2024.04.1 (R Core Team,
2024) with the package lme4 (Bates et al., 2015) and car (Fox &
Weisberg, 2019), using the functions glmer, fisher.test, Anova, and
pchisq.

Results and Discussion

Children were at chance in choosing between the box endorsed
by the direct group and the box endorsed by the indirect majority,
B = −0.46, SE = 0.33, 95% CI [−1.31, 0.12],OR= 0.63, z= −1.37,
p = .172. There were no significant differences in responses
between the first and the second trials, B = −0.15, SE = 0.28,
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95%CI [−0.76, 0.45],OR= 0.86, z=−0.55, p= .579, or for the two
trial types, Fisher exact test, OR = 0.77, p = .80. When asked which
informants were whispering, 25 of 31 children correctly chose the
indirect group (one child did not choose a group), p < .001, exact
binomial test. When asked what the informants were whispering, 21
of 25 children gave an answer indicating that the informants were
whispering which box contained the better sticker or toy (e.g.,
“the toy in this box is better”), while four children gave a neutral
descriptive answer (e.g., “about the sticker”); an additional seven
children did not provide an answer. Finally, 29 of 32 children
correctly identified the indirect group as having more people, p <
.001, exact binomial test.
As with Experiment 4, children were not significantly more likely

to choose either the direct or indirect groups. Most children believed
that the indirect informants were whispering to each other which toy
they liked better. Further, all but three children indicated that the
indirect group was larger, consistent with the finding that by 3 years
of age, children can consistently distinguish populations differing by
a ratio of 1.5 or greater (Odic et al., 2013), even if they have not yet
acquired exact numerosity. Together, these findings suggest that
poor task understanding did not likely contribute to the nonsig-
nificant results observed in Experiment 4.

Age Effects

Given previous findings that 3-year-olds sometimes have more
difficulty than 4- and 5-year-olds in evaluating informant accuracy
(e.g., see Corriveau et al., 2009; Koenig & Harris, 2005), we also
examined whether there was an overall effect of age on children’s
choices—that is, whether older children were more likely to choose
the box endorsed by the direct informants—when the data from all
studies were taken together. We found an effect of experimental
condition, χ2(6) = 22.33, p = .001, such that children chose the
direct box to differing degrees in different studies but no main effect
of age on the degree to which children chose the direct box when
considering all of the experiments, χ2(1) = 2.54, p = .11, and no
significant interaction between age and experiment in the degree
to which children chose the direct box, χ2(6) = 3.15, p = .79,
suggesting that age effects are not driving the differences in
performance across experiments.

Model Comparison

Comparing children’s performance across Experiments 4 and 5 to
the source knowledge and conformity-biased models, children were
substantially less likely to choose the minority direct group than the
predictions of the source knowledge model but also more likely to
do so than the conformity-biased model predicted. If children are
considering both source knowledge and the size of a group when
making their decisions, their results may reflect a balancing or
weighing of both pieces of evidence.
In fact, a simple equal mixture of these two models captured

children’s performance across the uneven group size conditions very
accurately and significantly better than either the source knowledge
or conformity-biased model individually. This outcome suggests
that while children may use source knowledge alone when there are
no conflicting cues in the form of uneven groups, children may use a
mix of these strategies when source knowledge cues and group size
are in conflict.

As a result, using the source knowledge model (fit to Experiment
1) to predict children’s performance in Experiments 1–3, and the
mixture of source knowledge and conformity to predict their per-
formance in Experiments 4 and 5 (log likelihood−250.91), provides
a significantly better fit to children’s performance than making
predictions using just source knowledge, log likelihood −279.04,
χ2(1) = 56.27, p < .001, or just conformity bias, log likelihood
−268.90, χ2(1) = 35.97, p < .001.

Alternatively, it is possible that children might be able to use
source knowledge when neither group is larger but become con-
formists in the presence of a majority. To represent this, we tested an
alternative model in which children use source knowledge when
group size is equal but rely on the conformity-biased model alone
when group sizes are unequal. We found, once again, that the
combination of source knowledge and a mixture of source knowledge
and conformity outperformed a model that relied on source knowl-
edge when groups were equally sized and conformity alone when
group sizes were unequal, log likelihood −259.55, χ2(1) = 17.28,
p < .001.

These findings suggest that at least as a group, children could be
employing both conformity-biased and source knowledge-based
strategies. This supports the interpretation that, even when group
sizes are unequal, children might continue to take source knowledge
into account but that they may also treat the mere presence of a
majority as an independent source of evidence for the majority’s
choice, even when the source of each member of the majority’s
opinion is already known. We will return to a discussion of why this
might be the case in the General Discussion section.

Experiment 6: Adults

In Experiments 4 and 5, children appeared to be swayed by the
size of the indirect majority, suggesting that they believe the size of
the majority may provide additional information or an additional cue
to informant quality despite the fact that the minority had equal or
better information quality. As discussed in the introduction, adults’
inferences about the independence and dependence of sources are
compatible with a normative model on some tasks (Whalen et al.,
2018), but other recent studies have found that adults are sometimes
vulnerable to the effect of a “false consensus” (e.g., Yousif et al.,
2019). Nevertheless, adults more heavily weigh the independence of
a source when it is made clear that informants are relying on the
independent data they obtained to make their claims (Alister et al.,
2022; Desai et al., 2022), and they may find distinguishing between
the source quality of the direct and indirect groups less challenging
than children. Here, we therefore examine adults’ choices on a task
similar to those conducted with children in Experiments 1 and 4.

Method

Participants

Participants were 241 adult U.S. residents, recruited via Amazon
Mechanical Turk (MTurk) and paid $0.50 for their time. Participants
were required to have over a 95% lifetime acceptance rate on
MTurk. Participants were randomly assigned to one of four con-
ditions: 60 participants to a four direct versus four indirect condition,
60 participants to a four direct versus six indirect condition,
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60 participants to a three direct versus five indirect condition, and 61
participants to a one direct versus seven indirect condition.

Materials

The experiment was an online survey administered using
Qualtrics survey software, with custom animations created using
JavaScript. The informants were a set of 10 distinct cartoon clip art
characters (five males, five females). There were also two pairs of
cartoon boxes that differed only in color, namely, a red and blue pair,
which participants were told contained games, and a green and
yellow pair, which participants were told contained snacks.

Procedure

The procedure closely matched that used with children in
Experiments 1 and 4, with the clip art characters replacing the dolls
that children saw. Like children, adults each participated in two trials,
a snack trial and a game trial, with the order of trials counterbalanced.
Adults saw two boxes on opposite sides of the screen. For the direct
group, each member of the group was shown one at a time. A
character appeared on the screen and then moved to each box while
the cartoon text “*Looks inside box*” flashed above the character’s
head. Then, the character stood by one box and said: “I think the
[game/snack] in the [blue] box is better!” For the indirect group, the
first member was shown looking inside the boxes, declaring his
or her opinion, and moving to stand next to another indirect group
member who appeared on screen. The cartoon text “*whisper*”
appeared above both their heads. The second doll then moved to
stand by one box and gave their opinion: “[S]he said the [game/
snack] in the [blue] box was better, so I think the [game/snack] in the
[blue] box is better.” This process repeated for the remaining
characters.
After all characters gave opinions, participants were shown an

image with each group of characters placed under the box they
endorsed, with a reminder that this was the box each character
thought was better. Participants were then asked to “Please select the
box with the [game/snack] that you would like to try.” Group order
and side/color of box endorsed by the direct group were counter-
balanced. In game trials, the red box always appeared on the left, and
in snack trials, the green box always appeared on the left. For each
participant, characters’ group assignments were randomized.

Transparency and Openness

This study was not preregistered. Data, materials, and analysis
code are publicly available on the OSF at https://osf.io/ekzbm/
(Gelpi et al., 2024). The data were analyzed using RStudio Version
2024.04.1 (R Core Team, 2024) with the packages lme4 (Bates et
al., 2015) and car (Fox&Weisberg, 2019), using the function glmer,
Anova, and pchisq.

Results and Discussion

Results are shown in Table 2 and Figure 5. Overall, in the 4 versus
4, 3 versus 5, and 4 versus 6 conditions, adults chose the box endorsed
by the direct group significantly more than chance (all z ≥ 3.71, all
OR ≥ 7.84, all p < .001). In the 1 versus 7 condition, adults were at
chance for choosing the majority or minority box, B = 0.42, SE =

0.33, 95% CI [−0.22, 1.06], OR = 1.52, z = 1.30, p = .19. Across
experiments, we find that adults choose the option endorsed by the
direct group, even when the indirect informants are the majority. In
the 1 versus 7 condition, where there is one direct informant en-
dorsing each option, adults ignore the additional indirect informants
and are at chance between the two options.

In comparing adult and child performance, a 2 (age group: adults
or children) × 4 (experiment: 1, 4–6) analysis of variance revealed a
main effect of age group; adults’ and children’s responses differed
significantly, χ2(1) = 61.18, p < .001. There was also a significant
interaction of experiment with age group, χ2(3) = 9.35, p = .025.
Planned comparisons between age groups suggest that this effect
was driven by differences in the uneven group size conditions.
Adults were significantly more likely than children to choose the
box chosen by the direct group in the 4 versus 6 condition, B = 1.95,
SE = 0.31, 95% CI [1.35, 2.55], OR = 7.02, z = 6.33, p < .001;
the 3 versus 5 condition, B = 1.36, SE = 0.35, 95% CI [0.67, 2.04],
z= 3.87, p< .001; and the 1 versus 7 condition, B= 0.84, SE= 0.32,
95% CI [0.22, 1.47], z = 2.65, p = .008, but there were no dif-
ferences between age groups in the 4 versus 4 condition, B = 0.63,
SE = 0.42, 95% CI [−0.19, 1.45], z = 1.50, p = .13.

In contrast to children, we find a very close qualitative and
quantitative fit between adult’s responses and the source knowledge
model (Figure 5; log likelihood−262.18), indicating that adults, unlike
children, balance the number of informants and the quality of their
knowledge source. By contrast, the conformity-biased model was
a comparatively poor fit for adults’ responses, log likelihood −443.41,
χ2(1) = 362.47, p < .001. The best fitting preference value for adults
is approximately λ = 0.84. This value is similar to the value found
for children and suggests that the differences in children and adults’
inferences are not due to differing assumptions about the extent to
which preferences are shared.

Overall, the source knowledge model accurately captures adult,
but not child, performance across conditions, while a simple additive
mixture of source knowledge and conformity bias accurately cap-
tures children’s performance in the uneven group size conditions,
providing further support for the finding that children are making a
different kind of inference than adults, one that takes into account
source of knowledge but also comparatively favors the majority.
In addition, the source knowledge model does accurately capture
children’s judgments in the equal group size conditions, supporting
the interpretation that children are using source knowledge appro-
priately in those cases and suggesting that the difference between
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Table 2
Children’s and Adults’ Choices in Experiments 1, 4, and 6
(Compared)

Experiment
(children/adults)

Children’s average
score for choosing

a direct group, out of
two (SE)

Adults’ average score
for choosing

a direct group, out
of two (SE)

Experiment 1/6 (4 vs. 4) 1.45** (0.14) 1.67*** (0.07)
Experiment 4/6 (3 vs. 5) 1.10 (0.14) 1.65*** (0.07)
Experiment 4/6 (4 vs. 6) 0.83 (0.18) 1.65*** (0.07)
Experiment 4/6 (1 vs. 7) 0.72* (0.12) 1.13 (0.10)

Note. SE = standard error.
* p < .05. ** p < .01. *** p < .001, via generalized linear mixed
model.
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children and adults is not due to an inability to monitor and track
multiple informants’ information quality.

General Discussion

These studies provide the first empirical evidence that as young as
3 years old, children can weigh multiple informants’ opinions using
the quality of their knowledge source to assess which option they
themselves should choose. They are also the first to demonstrate
that adults can normatively balance the size of a majority with the
number of primary sources they provide and that they can do so in
the domain of preferences. By contrast, when a larger number of
total informants was contrasted with a smaller number of informants
with greater direct knowledge, children’s choices across conditions
suggested a majority bias, though informed by source knowledge.
We find that with equal numbers of informant endorsements

(Experiment 1), children favored a box recommended by informants
with direct perceptual access over informants who had received
knowledge indirectly (hearsay from other informants). This re-
mained true even if the indirect informants gained their knowledge
independently of each other, each getting their hearsay from a
different source (Experiment 2). Additionally, when children
encountered informants who all received only hearsay (Experiment
3), they favored opinions from informants who received hearsay
from several independent sources over informants who received
hearsay from the same source.
When the box endorsed by a larger number of total informants

and the box endorsed by a larger number of the informants with
direct knowledge were pitted against one another, children either
were at chance in choosing between the boxes (Experiment 4: 3 vs.
5 and 4 vs. 6 conditions) or selected the box endorsed by the indirect
majority (Experiment 4: 1 vs. 7 condition). From the perspective
of tracking endorsements based on direct knowledge, additional
informants in the indirect group provide limited new information
because their endorsements are statistically dependent on the
endorsement made by the initial informant with direct knowledge.
The source knowledge model predictions indicate that an idealized

learner, who believes that the informants only have access to the
information presented in the experiments, should choose the box
endorsed by a larger number of the informants with direct knowledge,
not the majority of total informants. Across conditions, adults con-
sistently endorsed the direct group and behaved in accordance with
the predictions of a normative model sensitive to source knowledge.
The fact that children did not could indicate that they treat the
presence of a majority as additional independent evidence beyond the
evidence provided by its individual members, in line with findings
that children consider majority opinions and behaviors an important
source of information (e.g., Bernard, Proust, & Clément, 2015;
Corriveau et al., 2009; Haun et al., 2012; Pham&Buchsbaum, 2020).

However, we also find that children do not simply conform
whenever a majority is present and were not well captured by a
purely conformity-biased model. Instead, children’s inferences are
best captured by a simple mixture of the conformity-biased model
and the source knowledge model, suggesting that while children’s
inferences were influenced by the size of the majority group, they
were also sensitive to the source of the informants’ knowledge,
as work in children’s selective trust in informants has found (e.g.,
Aboody et al., 2022; S. A. Birch et al., 2008; Bridgers et al., 2016;
Jaswal & Neely, 2006; Koenig & Harris, 2005; Ronfard &
Corriveau, 2016).

This study bridges these areas of research, demonstrating that
children consider both the degree of first-hand information and
the number of endorsements when determining how they should
integrate conflicting social information. These findings may help
reconcile previous mixed results as to whether children have a
conformity bias by suggesting that both information quality and
majority size contribute to children’s inferences. For instance,
comparing a majority that is unsuccessful on the current task with a
dissenter who succeeds (Wilks et al., 2015) may create a greater
quality disparity than comparing a previously unsuccessful minority
to a majority with no known history (Burdett et al., 2016; Sampaio
et al., 2019), leading children to favor the minority in the former,
but not the latter, case. Similarly, a disparity in expertise on the task
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Figure 5
Model Predictions and Adults’ Choices in Experiment 6

Note. The preference parameter was fit to adult performance in the 4 versus 4 condition. See the online article
for the color version of this figure.
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at hand (e.g., Einav, 2014; Wilks et al., 2015) may be a stronger cue
to differing quality than a history of accuracy versus inaccuracy on
earlier tasks (Bernard, Proust, & Clément, 2015). Finally, if children
perceive both majority size and direct perceptual access as inde-
pendent cues to quality, as our results suggest, then they will be less
likely to conform to a lower quality majority if that majority is also
smaller (e.g., Schillaci & Kelemen, 2014; majority of 2 vs. minority
of 1) and will display reduced conformity biases when the majority’s
claims lack epistemic strength (Kim & Spelke, 2020). In all of these
cases, young children might consistently overweight information
provided by majorities—that is, they may show a majority bias—
but, because children are sensitive to other characteristics such as
information quality and the extent of the majority, this will only
sometimes lead children to display a tendency to endorse the
majority at a level greater than 50%.
By testing children’s and adults’ endorsements on several tasks

that differ systematically in the number of informants in each group
and the quality of the groups’ information, this set of experiments
provides evidence that preschool-age children weigh information
source and selective trust differently than adults. Because our model
accurately captures adult, but not child, performance, it provides
further support for the finding that children are making a different
kind of inference than adults, one that comparatively favors the
majority. There are several possibilities for why children may place
additional value on majority information relative to adults. One
possibility is that children’s tendency to overweigh majority
information is the result of their emerging theory of mind devel-
opment. To understand that the presence of a majority does not
provide additional evidence if the sources of each member’s beliefs
are not independent from each other, children need to understand that
informants’ beliefs are generated from the evidence they observe.
While children as young as 3 years old display an awareness that the
claims of individuals with perceptual access to information are more
reliable (e.g., Butler et al., 2018; Pillow, 1989; Robinson et al., 2011),
children’s perspective-taking abilities are still developing consider-
ably from ages 4 to 8 (Frick et al., 2014). Thus, although we found
no significant age effects in our experiments, correlating an explicit
measure of theory of mind abilities (e.g., theory of mind scale,
Wellman & Liu, 2004; theory of mind subtest Developmental
Neuropsychological Assessment, Korkman et al., 2007), with chil-
dren’s tendency to conform to a majority with indirect information
might prove fruitful in future work.
Another possibility is that younger children are more motivated

to affiliate themselves with a majority than older children and adults
(Bernard, Proust, & Clément, 2015, but see, e.g., Morgan et al.,
2015, for an opposite finding of an increasing tendency to conform
with age), so that, unlike adults, children were independently
motivated by source knowledge and a desire to affiliate with the
larger group. This affiliation may also reflect a perception that
informants whose initial endorsement is relied upon as hearsay by
other informants are more prestigious and thus more important to
affiliate with. For example, 3- and 4-year-old children show a
prestige bias in their learning, attending to demonstrators who are
preferentially imitated by bystanders rather than demonstrators
whose behavior was ignored (Chudek et al., 2012). Thus, some
children in our experiment may have considered the agreement by
informants in the indirect group to be a signal to the quality of the
knowledge of the initial informant.

Preferences, in particular, could be a domain in which children
might perceive the presence of a majority as intrinsically meaningful
and thus disproportionately attend to the number of endorsements.
This would be consistent with other findings that children show a
greater propensity to endorse majorities in conventional domains
(e.g., what to label an object), relative to domains such as causal
learning, where asocial learning is possible (Pham & Buchsbaum,
2020). However, it is important to note that such patterns would only
be expected in domains where children perceive preferences to
be broadly shared; in domains where one’s own preferences are
expected to be more idiosyncratic and difficult to predict based on
the preferences of others, or domains in which the child anticipates
or has experienced having a distinct preference from the majority
(e.g., food preferences, Repacholi & Gopnik, 1997), we would not
anticipate a similar pattern of results. Investigation of when and why
this tendency shifts, such that adults on our task endorsed the groups
of informants that had the greater number of primary sources, much
like they have been shown to do in factual domains (Aboody et al.,
2022), and did not consider the endorsements in our task that were
based on hearsay as informative as children, despite the fact that
adults can also exhibit similar prestige-based learning biases (e.g.,
Atkisson et al., 2012), could deepen our understanding of the belief
system underlying children’s selective trust.

Children must often reason about their likely preferences (e.g.,
with food) before having significant personal experience with the
preferred item in question; thus, while objects are not literally
hidden, many of the relevant characteristics that might inform a
child’s preferences, such as the food’s taste, are not available to the
child before making a choice to try something. On the other hand,
many of children’s preferences are learned in an environment in
which children already have existing familiar and favored (as well
as disfavored) items. In these circumstances, children’s reasoning
about testimony and the degree to which they adjust their beliefs
about their own likely preferences are likely to differ in more ways
than simply the majority size and the information quality. For
example, children may already have a strong belief that they will not
enjoy, for example, broccoli more than goldfish, even if they receive
testimony from a majority that supports broccoli. Likewise, children
may use testimony to make inferences about the informants
themselves; much as they make inferences about the reliability of
informants based on accuracy (Corriveau et al., 2009; Pasquini et al.,
2007), children may reduce trust or reliance on the testimony of
informants who endorse an option that is already known to be
dispreferred by the child. Thus, an open question in preference
learning is how children integrate their own knowledge and pre-
existing preferences, as well as new testimony from informants
to evaluate both their potential preferences and the quality and
relevance of the information they are receiving from informants.

Further, while we find that children as a group are split about
midway between a conformity-biased strategy and an arguably more
appropriate source knowledge strategy, this does not tell us which
mechanism individual children are using to make their choices. This
could either be implemented at a between-child level, with some
children consistently using a source knowledge strategy and others
using a conformity-biased strategy, or at a within-child level, where
the child chooses which strategy to use on each trial or where the
child takes both source knowledge and majority size into account on
every trial. For example, in the 4 versus 6 condition of Experiment 4,
children were significantly more likely to consistently choose either
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the indirect majority or the direct minority on both trials (see
Supplemental Material). This may suggest that individual children
are using different strategies in the most ambiguous situations, a
finding consistent with some previous work (Burdett et al., 2016).
This may also align with findings that adults sometimes exhibit a
conformity bias (e.g., Alister et al., 2022; Desai et al., 2022; Yousif
et al., 2019) and other times, as in this study and others (e.g., Whalen
et al., 2018), do not. If individual young children and adults use
comparable strategies when faced with ambiguous situations, but
young children perceive more situations to be ambiguous, this could
explain why younger children exhibit a conformity bias on our
task relative to adults. Extending these findings with older children
would help clarify the nature of this developmental trend.
Extensions of the type of mixture model we apply can be very

useful for understanding individual performance when learners
have multiple decision-making strategies to choose from (see, e.g.,
Nussenbaum et al., 2020, for an example of children and adults
using a mixture of causal hypothesis testing strategies, and Lieder
et al., 2015, for an example of children using a mixture of social
learning strategies). Future work could use a similar modeling
approach to examine the potential for individual differences in more
detail.
The presence of a conformity bias in children in situations where

it is not present in adults may have striking implications for the
development of human culture. Many cultural traits, including
language and social conventions, are learned at an early age. Formal
models suggest that a conformity bias may lead to the stability of
such traits over time (Boyd & Richerson, 1985; Henrich & Boyd,
1998), and recent work has demonstrated a U-shaped trend in a
bias toward the majority across nine countries, with both younger
children and adolescents showing a greater frequency of majority-
copying behavior (Sibilsky et al., 2022). If children demonstrate a
conformity bias at an early age, it may allow them to quickly learn
in-group norms but may allow neutrally beneficial or even detri-
mental behaviors to persist in the population. Given that a behavior
learned from amajority in childhood may persist through adulthood,
a bias toward conformity in children that stems from incorrectly
estimating the quality and amount of information provided by each
informant would lead to systematic changes in the adoption and
maintenance of cultural traits through a population. Though the
results from this study do not directly address the transmission of
social norms based on informant reliability, future work can explore
this issue. Additionally, while some work suggests that children’s
endorsement of a majority may be particularly strong in conven-
tional domains, in which there is not necessarily a “ground truth” but
rather a social convention, relative to domains such as causality
where asocial learning is possible (Pham & Buchsbaum, 2020),
research into adults suggests that under at least some circumstances,
adults can exhibit similar conformity biases in factual domains
(e.g., Desai et al., 2022; Yousif et al., 2019), though at other times
their behavior appears to be normative (e.g., Whalen et al., 2018).
This makes it particularly striking that adults showed no conformity
bias in this study. Thus, future work should examine whether the
conformity bias that we demonstrate in this set of studies about
children’s endorsements based on informants’ stated preferences
extends to other domains, such as facts, and whether variability in
adults’ tendency to conform is related to the conventionality of the
domain, or perhaps to other factors such as the ease of evaluating
the informants’ sources of knowledge.

Although a conformity bias may allow mildly detrimental be-
haviors to persist in a population, it may yield benefits. In some
cases (e.g., language), the benefit a behavior derives is based solely
on the extent to which other individuals in the population also
use that behavior. An early-appearing conformity bias may allow
children to quickly adopt seemingly arbitrary behaviors (e.g., social
norms and customs), which can confer indirect benefits through
social bonding and acceptance (e.g., Clegg & Legare, 2016; Evans et
al., 2021; Kenward et al., 2011; Schmidt et al., 2011). Moreover, as
young children are learning about a wide variety of demonstrators,
overestimating adults’ knowledge may still be more beneficial than
harmful; adults have a wider knowledge base than children and
can draw on this knowledge to provide more accurate information.

Whether picking which snack to eat or deciding which toy to buy,
children and adults rely on information they receive from other
people every day. Together these experiments go beyond asking
whether or not people have a conformity bias and explore children’s
and adults’ sensitivity to multiple informants’ knowledge source
when reconciling conflicting endorsements. We find that preschool-
age children demonstrate an emerging ability to consider several
types of information—directness of knowledge and consensus—
when assessing which testimony to use when determining what they
themselves are likely to prefer. Despite this, children also exhibit a
conformity bias and endorse a majority’s opinion disproportion-
ately, even if their testimony is rooted in less first-hand knowledge.
Together, these findings may have implications not only for under-
standing children’s social learning but also for understanding the
cultural transmission andmaintenance of preferences and behaviors.

Constraints on Generality

These studies were conducted using participants from the United
States and Canada. Although we did not collect detailed demo-
graphic information for our sample, based on the demographic
breakdown of participants who completed other experiments in our
lab using similar recruitment methods (see Supplemental Material
for detailed breakdown), our sample was representative of the local
population, with the largest ethnicities being White (42%), East
Asian (18%), mixed/multiracial (13%), and South Asian (12%).
Thus, we anticipate that our results are likely to be representative of
other large, multiethnic cities in North America but may or may not
generalize beyond this context.

Some evidence suggests that the extent of the conformity bias
may differ across cultures. For example, children and adults from
collectivist cultures defer to majorities more often than those from
individualist cultures on a task where the majority is known to be
incorrect (Bond & Smith, 1996; Corriveau et al., 2013; Corriveau &
Harris, 2010). However, in many settings, such as ours, children are
faced with an ambiguous setting in which there is no clear correct
answer. In these situations, children tend to show a more cross-
culturally similar pattern: Sibilsky et al. (2022) found a relatively
consistent U-shaped trend in the degree of conformity bias exhibited
by children across seven societies on an imitation task, with the
youngest (under 6 years old) and oldest (over 12 years old) children
exhibiting the strongest trends toward conformity but a relatively
low rate of conformity in middle childhood. However, other ele-
ments of children’s social learning, such as model-based biases
(Kendal et al., 2018), may differ in these cases. For example, Enesco
et al. (2016) and Sebastián-Enesco et al. (2020) investigated Chinese
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and Spanish children’s endorsement of testimony in ambiguous
settings. While both groups of children endorsed testimony from a
majority of adults at a high rate, Chinese children were less likely
to endorse testimony from a majority of peers, suggesting that the
identity of informants may play an important role in how children
differentially evaluate testimony across cultures.
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