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Abstract
The effectiveness of social learning depends on whether learners receive help when they need it. In four preregistered studies, 
U.S. 4–6-year-olds (N = 244; 54% female, 48% Asian, 2% Black, 9% Hispanic/Latino, 24% Multiracial/Other, 27% White) inter-
acted with an adult who either did or did not follow through on promised help. Experiment 1 tested the effect of reliable vs. 
unreliable help on children’s future task choice; Experiment 2 examined its effect on children’s help-seeking and exploration 
of a novel toy. Children’s learning goals and strategies were modulated by the past reliability of help, suggesting that seem-
ingly maladaptive decisions—such as avoiding a hard task—may be adaptive responses that balance the reliability of help 
against the utility of exploring alone.

Keywords  social learning, adaptation, cognitive development

Lay summary
Receiving help when needed is crucial for learning, but it is not a given. The current study asked whether 4- to 6-year-old children strategi-
cally modulate their learning depending on the reliability of their social partners. Children’s learning choices and strategies depended on 
whether an adult kept promises to help. When help was reliable, children were more likely to tackle harder tasks and ask for assistance; 
when help was unreliable, they avoided difficult tasks and explored independently. These patterns suggest that even seemingly “mala-
daptive” behaviors—like avoiding a challenge—can be reconstrued as adaptive responses. Children can weigh the likelihood of receiving 
help against what they can achieve on their own and make adaptive learning decisions depending on their social environment.

Early learning is both active and social; children learn not only by 
independently exploring their environment but also by learning 
from others. Children can flexibly switch between these strate-
gies, asking for help selectively when a learning task is too com-
plex to solve alone (Cluver et  al., 2013; Gweon & Schulz, 2011). 
Yet, receiving help when requested is not a given: Teachers might 
promise help but fail to deliver, or parents may be unavailable to 
help or even unresponsive. How do children navigate learning in 
environments where help is reliable or unreliable?

All children experience variation in the reliability of help across 
time, contexts, and social partners. For example, there is sub-
stantial heterogeneity in caregiving at all socioeconomic lev-
els: between families living in the same community (Kuchirko & 

Tamis-LeMonda, 2019) and even among children within a single 
household (von Stumm & Latham, 2018). Outside of their family 
environment, young children also need and request help from their 
social partners in a range of contexts, especially in both formal and 
informal learning contexts. Thus, regardless of their socioeconomic 
environment, children may experience considerable variation in 
the reliability of help. Such variability may have direct downstream 
consequences for their learning decisions and strategies. However, 
this causal relationship is challenging to test in real-world contexts, 
because it is difficult both ethically and practically to intervene on 
such a fundamental feature of children’s environment.

In the current paper, we take an alternative approach by devel-
oping a small-scale simulation of reliable or unreliable help within 
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an experimental procedure (e.g., see Kidd, Palmeri, & Aslin, 2013). 
This method provides a model system for exploring how past 
social experience can influence future learning through children’s 
own adaptive decision-making (Frankenhuis & de Weerth, 2013; 
Suor et al., 2017). By studying the direct impact of the past relia-
bility of help on subsequent learning in a lab setting, we may gain 
useful insights that can inform our understanding of how the reli-
ability of children’s social environments affects early learning in 
real-world contexts.

Young children’s sensitivity to reliability
The motivation for experimentally studying the relationship 
between reliability of help and learning in a lab setting comes 
from a body of research in cognitive development on early social 
learning. Prior work suggests that young children are selective 
social learners; rather than blindly trusting others, they prefer to 
learn from reliable informants (see Harris et al., 2018; Mills, 2013; 
Sobel & Kushnir, 2013). In this literature, the key to reliability is 
a belief about the informant’s trustworthiness in terms of their 
knowledge and informativeness (i.e., epistemic reliability): A relia-
ble informant can be trusted to provide information that is benefi-
cial for learning. Research suggests that children’s representation 
of epistemic reliability is not only informed by individual traits 
such as age (Jaswal & Neely 2006) or markers of social groups 
such as accent (Corriveau et al. 2013; Kinzler et al., 2011), but also 
by the informants’ past informativeness, such as their accuracy or 
completeness of demonstration in prior interactions (Birch et al., 
2008; Gweon & Asaba, 2018; Koenig & Harris, 2005).

Critically, this literature has shown that children are also 
adaptive social learners, who flexibly change their strategies 
depending on others’ past epistemic reliability. This notion of 
adaptivity is often grounded in theories of learning that assume 
that children’s adaptive responses approximate a rational or even 
optimal response to the statistical structure of the environment 
(Anderson, 1990; Tenenbaum et al., 2011; Xu, 2019). For instance, 
preschoolers can track subtle differences in relative accuracy 
between teachers (Pasquini et al., 2007), and discount prior tes-
timony if new evidence shows that a previously informative part-
ner has become uninformative (Corriveau & Harris, 2009 ; Ronfard 
et al., 2017; Scofield & Behrend, 2008). Children also adapt their 
own behaviors when their social partner has provided insuffi-
cient information in the past. For instance, when an adult leaves 
ambiguity in their referential expression, children spontaneously 
seek additional information by looking at them (Hembacher et al., 
2020). Furthermore, after seeing that a teacher was under-inform-
ative in the past (e.g., demonstrated just 1 of 4 functions of a toy), 
children engage in compensatory exploration when the teacher 
demonstrates a new toy (Gweon et al., 2014).

Taken together, this literature has shown that young children 
readily track, and adapt to, others’ reliability as informants. 
However, although prior work on pedagogical reasoning has high-
lighted both knowledgeability and helpfulness as two key proper-
ties of an effective informant (e.g., Bonawitz et al., 2011; Gweon, 
2021; Gweon et al., 2014), the notion of helpfulness in this liter-
ature primarily concerns the informant’s intention to help—their 
pedagogical goal to provide useful information, in particular—
rather than the availability of help. Given recent work suggest-
ing that children’s beliefs about how much a teacher knows (i.e., 
epistemic trust) may be distinct from their beliefs about whether 

a teacher offers help or keeps their promises (i.e., interpersonal 
trust; Pesch & Koenig, 2023), children’s sensitivity to epistemic 
reliability may not necessarily generalize to other forms of relia-
bility in their social environment.

Some prior work has examined how certain forms of environ-
mental or interpersonal reliability affect children’s subsequent 
behaviors. One study, for instance, used a variant of the classic 
delay-of-gratification “marshmallow” task (Kidd et  al., 2013), 
showing that children’s tendency to wait for a promised reward 
was influenced by the experimenter’s prior history of delivering 
on their promise. Before the marshmallow task, the experimenter 
either showed herself to be reliable or unreliable based on 
whether or not she gave the child a promised reward. Children in 
the unreliable condition had much shorter wait times than those 
in the reliable condition, choosing the one guaranteed marsh-
mallow over the promise of two marshmallows later. In a similar 
paradigm where the experimenter acted untrustworthy toward 
another adult—lying about having destroyed their art—children 
also showed shorter wait times (Michaelson & Munakata, 2016). 
While short wait times in the classic marshmallow task are taken 
as an index for poor self-control (Mischel et  al., 1988; Mischel 
& Ebbesen, 1970), children’s behavior in these unreliable and 
untrustworthy conditions reflects an adaptive response to their 
environment: When a promised reward is unlikely to be delivered, 
attaining an immediate but smaller reward is a reasonable low-
risk, low-reward strategy. These studies and other replications, 
which show similar if attenuated effects, demonstrate that even a 
brief experimental manipulation can induce children to infer that 
their current social environment is unreliable, and adapt their 
behavior accordingly (Lee & Carlson, 2015; Moffett et al., 2020).

The current study
In the current work, our use of the term “reliability” in the context 
of helping is informed by both literatures—prior work on selective 
social learning and epistemic reliability (e.g., Harris et  al., 2018; 
Mills, 2013; Sobel & Kushnir, 2013), as well as studies on children’s 
responses to interpersonal or environmental reliability (e.g., Kidd 
et al., 2013; Michaelson & Munakata, 2016)—focusing on the idea 
that a reliable social partner can be trusted to respond to requests 
for help and act in ways that benefit the recipient. Studying 
children’s sensitivity and adaptation to this form of reliability is 
particularly important for at least two reasons. First, most prior 
research on social learning—including studies that manipulate 
epistemic reliability—assumed learning environments where 
adults or informants are generally responsive. Second, prior work 
on environmental reliability has focused on manipulating reli-
ability in terms of promise-keeping or general trustworthiness, 
with downstream effects that are largely limited to self-regula-
tory behaviors. Given the importance of adults’ help in scaffold-
ing early learning, manipulating the reliability of help may lead 
to rational adaptations in how children learn: in particular, how 
children select future tasks and navigate the balance between 
self-guided exploration and help-seeking. Consider, for instance, 
a young child whose parent promised to help on a challenging 
task, but then is unresponsive to their request for help. If the par-
ent is routinely unavailable or breaks their promise to help, the 
child might learn something about their environment: Help may 
not be available when they need it. As a result, they may discount 
help-seeking as a useful learning strategy in the future.
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Such responses may influence at least two kinds of decisions 
that are critical for learning. First, a child in an unreliable environ-
ment may be more reluctant to try challenging tasks than a child in 
a reliable environment. Avoiding challenging tasks—which might 
result in missed learning opportunities—has often been charac-
terized as unmotivated or even maladaptive (De Castella et  al., 
2013; Dicintio & Gee, 1999; Stipek, 1996). However, in an unrelia-
ble social environment where bids for help often go unanswered, 
it actually might be better to avoid a challenging task, especially if 
it cannot be achieved without assistance, and instead choose an 
easier task that can be achieved alone. Thus, avoiding challeng-
ing tasks, which might appear suboptimal at face value, may be 
contextually appropriate when a child’s past experience is taken 
into account (Frankenhuis & Del Giudice, 2012). By considering 
the learner’s social context, we can characterize this sort of behav-
ior as a rational adaptation to environmental constraints, rather 
than a deficit of the learner (Ellis et al., 2023). There is, however, 
a trade-off: Forgoing challenging opportunities in unreliable con-
texts, though reasonable, can have downstream consequences 
that limit learning and growth, especially if the child’s learning 
affordances improve over time (e.g., when entering a new school 
in which teachers do provide reliable help).

Second, a child in an unreliable environment may also use dif-
ferent learning strategies than a child in a reliable environment. 
Imagine, for instance, that seeking help from an unresponsive 
caregiver, who routinely fails to help when needed, often results 
in no information gained. Then, the child might rely more on self-
guided exploration rather than seeking help or instruction, even 
when exploration may not lead to meaningful discoveries. Such 
exploration can appear maladaptive when the task is especially 
difficult or impossible to complete alone, since it may result in 
wasted effort or frustration rather than progress. Yet it is also a 
reasonable response that can still offer some opportunities for 
learning when help is unavailable. In contexts where independ-
ence is rewarding (e.g., a task that children can figure out on their 
own with sufficient exploration), this strategy could, in fact, turn 
out to be even more beneficial than receiving help (Bonawitz 
et  al., 2011). Consistent with this idea, recent work shows that 
children’s independent exploration can foster persistence and 
support deeper learning (Leonard et  al., 2021; Liquin & Gopnik, 
2022). However, it remains unknown how children weigh the like-
lihood of receiving help against the perceived utility of explora-
tion when choosing how to learn.

On these theoretical, empirical, and applied grounds, our goal 
is to take an experimental approach to examine whether children 
adjust their reliance on social learning based on the past reliabil-
ity of help. To this end, we randomly assigned children to interact 
with a reliable or unreliable social partner (the experimenter). This 
approach allows us to test the causal relationship between chil-
dren’s prior social experiences—whether their bids for help were 
answered—and their subsequent learning behaviors. Our central 
hypothesis is that children infer the reliability of help based on 
past experience, then use this social reasoning to make decisions 
about what and how to learn next. From this, we predict that 
children who interact with an unreliable experimenter should, in 
subsequent interactions, (1) choose less challenging tasks, and 
(2) persist more in their exploration (instead of asking for help), 
compared to children who interact with a reliable experimenter.

We tested these two predictions through four preregistered 
experiments with 4- to 6-year-old children. We focus on ages 4 

to 6 because children in this age range can track and adapt their 
learning behaviors based on the informativeness of their social 
partners (see Gweon, 2021, for a review), and are going through 
an important transition into school where they navigate learning 
in new social environments (Blair, 2002; Cook & Coley, 2017). In 
Experiments 1A and 1B, we ask whether children consider the past 
reliability of help in deciding which goal to pursue next: whether 
to choose a more challenging but more rewarding task or to settle 
for an easier, less rewarding task. In Experiments 2A and 2B, we ask 
whether children consider the past reliability of help in deciding 
their learning strategies: whether to seek help or explore alone to 
learn how a novel puzzle toy works. In the Supporting Information 
(SI), we also report a separate study that yielded null effects and 
informed the design of Experiments 2A and 2B. All study proce-
dures were approved by Stanford University’s Institutional Review 
Board. All experiments were preregistered; data and analysis code 
for all experiments are available on OSF (https://osf.​io/​a8sk5/​).

Experiment 1A
Experiment 1 tested our first hypothesis: whether children adapt 
their future goals based on the past reliability of help. In both 
Experiments 1A and 1B, we followed a sequential sampling pro-
cedure, described below, in which the sample size was not fixed 
in advance but determined by repeatedly evaluating the key 
hypothesized effect as data collection progressed, until either a 
predetermined evidentiary criterion or final N was met (Etikan, 
2016). Given the relatively long duration of each experimental ses-
sion and hence the challenges of collecting larger samples, this 
allowed us to stop early in the presence of sufficient evidence for 
or against the hypothesis, or continue to collect a full sample in 
the absence of this evidence.

Method
Participants
The sequential sampling procedure (see Results) yielded a final 
N = 60 (4;1–6;10 years, Mage = 5.50 years, 50% female, 37% Asian, 
4% Black, 8% Hispanic/Latino, 14% Multiracial, 6% Other, 39% 
White). Data were collected between March and December 2022. 
As in all subsequent experiments, participants were recruited 
from a local children’s museum in the US. Of the 53 families who 
reported highest parent education attainment, 81% completed 
graduate degrees, 4% completed some graduate training, and 
15% completed college. Participants were typically developing, 
and heard English at least 50% of the time at home per caregiver 
report. Fifteen children were excluded due to not completing the 
experiment (n = 7; e.g., child wanting to stop early), experimenter 
error (n = 7), or parent-reported developmental delay (n = 1). 
Caregivers provided written consent and children verbal assent 
for participation. Sampling, exclusion, and analytic procedures 
were preregistered at https://aspredicted.org/xr5g-776s.pdf.

Materials and procedure
This between-subjects experimental design had two phases (see 
Figure 1). In the history phase, children were presented with a pro-
ject to decorate a piece of paper to display in a cup and take home. 
The experimenter showed the child a single brown or gray crayon 
in a jar, explaining that normally this is the only crayon available 
to use. The experimenter pretended to have difficulty opening the 
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jar but succeeded, exclaiming it was a bit stuck. This sequence 
established the experimenter’s competence at opening stuck jars. 
The experimenter then revealed another jar of cool, colorful cray-
ons, explaining that a friend in the room next door let them bor-
row these to use instead, and put the single brown or gray crayon 
away. She then explained that she had to do some work nearby 
while the child colored, but the child could ring a bell on the table 
for any help if needed. This explicit promise to help made it clear 
to the child that assistance was available in this new context and 
demonstrated how to request it. She handed the jar of colorful 
crayons to the child and exited the room.

The child soon discovered that the jar of colorful crayons was 
also stuck closed (secretly glued shut), prompting them to ring 
the bell for help. One minute after leaving the room, the exper-
imenter returned. In the Reliable condition, the experimenter 
opened the jar (by secretly switching the glued jar for an identical 
unglued one) and helped the child access the colorful crayons. 
In the Unreliable condition, the experimenter explained that she 
was too busy to help while the child rang the bell and now the 
friend next door asked for the jar of colorful crayons back, offering 

the single brown or gray crayon instead to the child. In both condi-
tions, the child worked on coloring for one minute. Thus, children 
in both conditions tried a difficult task they could not achieve 
themselves (i.e., opening a stuck jar) but only those in the Reliable 
condition received help and were able to use colorful crayons; 
children in the Unreliable condition received no such help, and as 
a consequence, had to use the single crayon.

After coloring with crayons, a similar process was repeated with 
another set of art supplies: a bag of colorful paint pens that was 
secretly glued shut. As with the crayons, in the Reliable condition, 
the experimenter returned and opened the bag, whereas in the 
Unreliable condition, the experimenter said they were too busy to 
help and the bag needed to be returned, offering a single brown 
or gray paint pen instead. Thus, by the end of the history phase, 
children had two consecutive interactions in which they asked for 
help, and the experimenter either responded with promised help 
or did not respond with promised help. The “too busy” explana-
tion provided a plausible reason for not responding to bids for 
help while also implying that the experimenter’s priority was their 
own work and that the same decision might reoccur, rather than 

Figure 1  Schematic of the procedure (top) and results (bottom) in Experiment 1. Top: The history phase consisted of two episodes of reliable or 
unreliable help, followed by the choice phase where children selected a puzzle to complete. The puzzles were visible in Experiment 1A and obscured in 
Experiment 1B. Bottom: Proportion of children choosing the harder puzzle (left) and choice of harder puzzle by age in the pooled sample (right). Dots 
represent means for a given age group in 6-month bins; dot sizes represent the sample size (n) per bin; trend lines are best-fitting logistic regression 
curves. Error bars in both plots are 95% bootstrapped CIs. Exact p values in logistic regression are shown; see main text for details.
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a temporary interruption (e.g., taking a phone call). When the 
experimenters did not help, they used an apologetic tone and 
maintained a positive, encouraging demeanor throughout both 
conditions.

The choice phase followed the history phase. The same exper-
imenter told the child that the next activity was playing with a 
puzzle. The experimenter pointed to the simpler/smaller-reward 
puzzle and said, “This puzzle is really easy. Most kids can do it by 
themselves. If you finish this puzzle, you’ll get one sticker.” She 
then pointed to the harder/larger-reward puzzle and said, “This 
puzzle is really hard. Most kids need help to do it. If you finish 
this puzzle, you’ll get five stickers.” Finally, the experimenter 
prompted the child to choose a puzzle to complete and promised 
help again: “Now listen carefully, I have to go do some more work 
in the room next door. But I’m really good at puzzles. So, you can 
call me if you need any help by pressing this bell, okay? So, you 
can only choose one puzzle: Which puzzle would you like to do?” 
The left vs. right presentation position of the puzzles was counter-
balanced across conditions.

After the child made the selection, the experimenter “realized” 
that the session was almost out of time and gave the child the 
simpler puzzle, explaining that she would rather stay and do this 
puzzle with the child than work more. All participants finished 
the simpler puzzle with help and encouragement from the exper-
imenter and received five stickers upon its completion. This pro-
cedure allowed us to reestablish reliability for participants in the 
Unreliable condition.

Results
Our key dependent variable of interest was children’s binary choice 
of either the simpler/smaller-reward puzzle or harder/larger-reward 
puzzle. Our hypothesis (H₁) was a negative effect of the Unreliable 
condition on choice of harder/larger-reward puzzle. We conducted a 
logistic regression analysis in R of the form choice ~ condition.

We computed a one-sided Bayes factor (BF) analysis using the 
BFpack package (Mulder et  al., 2021) with a contingency table 
BF, assessing the data being more likely under the hypothesis 
of a condition effect (H₁) relative to the null hypothesis (H₀: no 
difference between conditions; assuming Cauchy priors). While 
we hypothesized finding strong evidence of a condition effect 
(BF10 > 10), following guidelines for reporting Bayesian analy-
ses (van Doorn et al., 2021) also support interpreting BF10 > 5 as 
moderate evidence and BF10 > 3 as weak evidence. This analysis 
informed our sequential sampling procedure. We tested an initial 
sample of 10 children per condition, and then evaluated the BF 
for a condition effect after each day of testing. Stopping criteria 
was set at a BF10 > 10 in favor of H₁, a BF01 > 3 in favor of H₀, or at a 
maximum sample size of n = 30 per condition (N = 60 total).

Results show that children in the Reliable condition had about 
three times higher odds of choosing the harder/larger-reward 
puzzle (n = 22 of 30) than children in the Unreliable condition 
(n = 16 of 30; OR = 3.14; 95% CI [1.09, 9.64]; see Figure 1). Although 
the regression p value was significant (p = .04), our primary eval-
uation of the condition effect produced a BF10 = 2.18, suggesting 
that the data were only about twice as likely under the hypothesis 
of a condition effect than under the null hypothesis of no condi-
tion difference. This result did not reach the threshold (BF10> 3) 
for weak but meaningful evidence of a condition effect (note that 
such divergence between frequentist and Bayesian approaches 

is common; see Benjamin et al. (2018) for a review). We did not 
reach our sampling stopping criterion of BF10 > 10, thus our sam-
ple size reflects the maximum N = 60.

As a planned secondary analysis, we conducted a follow-up 
regression including a main effect of age (in months, centered) 
and an interaction of age and condition. In the interaction model, 
Unreliable condition (β = −1.12, 95% CI [−2.36, 0.06], p = .07), age 
(β = 0.06, 95% CI [−0.03, 0.17], p = .20), and the interaction term 
(β = 0.12, 95% CI [−0.05, 0.34], p = .20) were not significant, and 
the condition effect had a BF10 = 1.36. In a non-preregistered 
analysis, we dropped the interaction term to increase statistical 
power and clarify the main effects, given that the interaction was 
non-significant and not central to our hypothesis. Both Unreliable 
condition (β = −1.27, 95% CI [−2.51, −0.13], p = .03) and older age 
(β = 0.11, 95% CI [0.03, 0.20], p = .01) were significant predictors of 
puzzle choice; condition effect had a BF10 = 2.37.

Discussion
Experiment 1A yielded suggestive evidence that children’s prior 
experience with a more or less reliable social partner, as well as 
their age, may be related to their choice of future tasks. However, 
these results did not meet our minimum Bayes factor threshold.

Why might the negative effect of unreliable help on the choice 
of the harder/larger-reward puzzle be smaller than hypothesized? 
One key feature of Experiment 1A is that the learning goals—hard 
and easy puzzles—were visible to the participant. Although the 
experimenter described the puzzles as easy to do alone or hard 
and generally requiring help, children could also see the puzzles 
and make their own judgments of whether or not they would need 
the experimenter’s help to complete each puzzle. In particular, as 
reflected in children’s tendency to choose harder puzzles with age, 
older children may have judged the presented puzzles to be gener-
ally easier to complete alone than younger children. Furthermore, 
because the puzzles were commercially available, some children 
may also have played with similar puzzles in the past and already 
knew how to solve them. We designed Experiment 1B to address 
these concerns.

Experiment 1B
Experiment 1B was identical to Experiment 1A, aside from how 
the puzzles were presented. Instead of showing the actual puz-
zles, the simpler/smaller-reward and harder/larger-reward puz-
zles were concealed in separate boxes, thus eliminating any visual 
cues about the puzzle design or difficulty. Additionally, because 
the experimenters in these experiments were not blind to condi-
tion, we tried to minimize any unintended bias at the time of the 
final choice by having a coder without knowledge of the condition 
try to predict the child’s choice based solely on watching video 
of the experimenter’s face, hands, and voice during the choice 
phase; the child’s voice was audible, but the child was not visi-
ble. Cohen’s κ value of .19 (95% CI [−.061, .45]) suggested that the 
experimenter’s behavior did not reliably predict the child’s choice.

Methods
Participants
The same sequential sampling procedure was implemented, lead-
ing to our final sample size of N = 60 (4;0–6;10 years, Mage = 5.36 
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years, 53% female, 52% Asian, 2% Black, 4% Hispanic/Latino, 15% 
Multiracial, 30% White). Data collection occurred between August 
2022 and January 2023. Of the 50 families who reported highest 
parent education attainment, 78% completed graduate degrees, 
2% completed some graduate training, 16% completed college, 
2% completed some college, and 2% completed high school. 
Participants were typically developing. Per caregiver report, all 
participants heard English at least 25% of the time; 94% of par-
ticipants heard English at least 50% of the time. All participants 
belonged to separate households. Eight children were excluded 
due to the experiment stopping early (n = 3) and experimenter 
error (n = 5). Sampling, exclusion, and analytic procedures were 
preregistered at https://aspredicted.​org/​86n5-tx6q.​pdf.

Materials and procedure
Materials and procedure were identical to Experiment 1A, with the 
exception that the puzzles were hidden in unmarked white boxes. 
The boxes differed in size, providing an extra clue to help children 
tell the boxes apart as the experimenter described the puzzles 
inside as either hard (larger box) or easy (smaller box).

Results
Except where noted, all sampling and analytic procedures were the 
same as in Experiment 1A. Note that, due to an unequal distribu-
tion of ages across conditions, we continued data collection despite 
reaching our sequential sampling stopping criterion of BF10 = 19.17 
at n = 28. Age was better distributed across conditions for the sub-
sequent BF analysis at n = 34, and the criterion of BF10 > 10 was no 
longer met. Data collection continued for a sample size of N = 60.

In Experiment 1B with puzzles obscured (see Figure 1), children 
in the Reliable condition had about three and a half times higher 
odds of choosing the harder/larger-reward puzzle (n = 19 of 30) 
than children in the Unreliable condition (n = 10 of 30; OR = 3.45; 
95% CI [1.22, 10.35], p = .02). This analysis produced a BF10 = 3.50 
in favor of H₁, which we interpret as weak evidence of a condition 
effect (van Doorn et al., 2021) although it indicates less support 
than our hypothesis of a strong condition effect (BF10 > 10). In our 
planned secondary analysis investigating the effects of age on 
puzzle choice, we find no significant interaction of age and condi-
tion (β = −0.05, 95% CI [−0.24, 0.12], p = .54). Unreliable condition 
(β = −1.51, 95% CI [−2.86, −0.29], p = .02) and age (β = 0.17, 95% 
CI [0.06, 0.33], p = .01) were both significant predictors of puzzle 
choice, and the condition effect had a BF10 = 3.86. In a non-pre-
registered analysis dropping the interaction term, both Unreliable 
condition (p = .02) and age (p < .001) remained significant main 
effects, and the condition effect had a BF10 = 4.35.

Pooled results
In a post hoc, non-preregistered analysis, we pooled participants 
across Experiments 1A and 1B to increase power to detect an 
age-by-condition interaction, adding experiment as a fixed effect 
(see Figure 1, bottom right). In the pooled data (N = 120), we again 
find no significant interaction of age and condition (β = 0.03, 95% 
CI [−0.09, 0.15], p = .61), nor experiment (β = −0.48, 95% CI [−1.35, 
0.35], p = .26). Unreliable condition (β = −1.39, 95% CI [−2.28, 
−0.55], p = .002) and age (β = 0.11, 95% CI [0.04, 0.20], p = .004) 
were both significant predictors of puzzle choice. The condition 
effect had a BF10 = 26.30, indicating strong evidence for a condition 
effect and an expected increase given the doubled sample size. 

Both Unreliable condition (p = .002) and age (p < .001) remained 
significant when the interaction term was removed, and the con-
dition effect had BF10 = 28.18.

Discussion
Although Experiment 1B was largely identical to Experiment 1A, the 
main difference was that the puzzles were not visible at the time of 
choice. As in Experiment 1A, children in the Unreliable condition 
were more likely to choose the smaller, easier puzzle than those 
in the Reliable condition (p = .02). The Bayes factor in Experiment 
1B (BF10 = 3.50) met our preregistered threshold and thus provides 
modest evidence for a condition effect. In both experiments, we 
also observed an increasing preference for the more challenging 
puzzle with age. Finally, a post hoc pooled analysis showed strong 
evidence for the condition and age effects across Experiments 1A 
and 1B. Taken together, these results support our first hypothe-
sis: Children who experienced unreliable help were more likely to 
choose a less challenging task than those who experienced relia-
ble help. Our findings are consistent with the possibility that chil-
dren’s choice of future learning goals is adaptive with respect to 
the reliability of their environment: Children in the Unreliable con-
dition might have chosen an easier task despite the smaller reward 
because they believe they are less likely to complete the harder, 
more-rewarding puzzle without help.

One question that emerges from these findings is: What hap-
pens when children who experienced unreliable help must face 
a challenging task? In subsequent experiments (Experiments 2A 
and 2B), we test our second hypothesis: Children might adapt 
their help-seeking and exploration strategies based on the past 
reliability of help. Specifically, those who previously experienced 
reliable help may be quicker to seek assistance, whereas those 
who experienced unreliable help may prefer to explore rather 
than asking for help. We test this hypothesis using an exploratory 
play paradigm across two different task contexts that also varied 
in the utility of exploration, asking how children weigh the likeli-
hood of receiving help against the perceived effectiveness of their 
own actions.

Experiment 2A
In Experiment 2A, we tested our hypothesis using a multi-sided 
novel toy with many possible functions. The task was to discover 
how to activate lights on top of the toy. This design was informed 
by a separate preregistered study with a simple four-button toy, 
which yielded no condition difference, likely because the toy was 
not interesting enough to motivate sustained exploration (see SI, 
Appendix A). In that earlier study, the help bell was placed on the 
table next to the toy, allowing children to seek help while contin-
uing to explore rather than choosing between strategies. These 
limitations motivated the present version with a multifunction 
toy and the bell placed away from the toy. Similar to that earlier 
study, the toy was inert and could not be activated by the child; we 
alter this decision in Experiment 2B.

Methods
Participants
We used the same sequential sampling procedure as Experiment 
1, leading to a final N = 32 (4;1–6;9 years, Mage = 5.33 years, 56% 
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female, 68% Asian, 15% Hispanic/Latino, 8% Multiracial, 24% 
White). Data collection occurred between March and May 2024. Of 
the 27 families who reported highest parent education attainment, 
70% completed graduate degrees, 4% completed some graduate 
training, 22% completed a 4-year college, and 4% completed high 
school. Participants were typically developing, and heard English 
at least 50% of the time at home per caregiver report. Nine chil-
dren were excluded due to the experiment stopping early (n = 7) 
or equipment error (n = 2; e.g., video did not record). Caregivers 
provided written consent and children verbal assent for participa-
tion. Sampling, exclusion, and analytic procedures were preregis-
tered at https://aspredicted.​org/​zspw-qrmt.​pdf.

Materials and procedure
The history phase which establishes the reliability of the experi-
menter was the same as in Experiment 1 (see Figure 1). The free 
play phase followed the history phase. The same experimenter 
told the child that the next activity was playing with a novel puz-
zle toy.

The experimenter presented to the child a multifunction box 
with four sides, each containing many different affordances (see 
Figure 2). However, all functions of the toy were disabled (i.e., no 
switch, button, or pull chain caused any effect). The experimenter 
explained, “This special box has four sides with puzzles that make 
the lights on top turn on. If you can figure it out, you get a bunch 
of cool stickers! How does that sound?” Finally, the experimenter 
explained that they needed to leave the room and promised help: 
“Now listen carefully, I have to finish my work in the room next 
door. If you need any help, you can call me by pressing the bell 
and I’ll give you some hints, okay? Alright, I’m going to go do 
my work and you can call me if you need any help.” The experi-
menter then left the room for 3 minutes. The bell (the signal for 
the experimenter to help) was located on a bench across the room 
so that children had to disengage from exploring to make a bid 
for help. The experimenter did not answer any bids for help dur-
ing this play session, so all children completed the 3-minute free 
play phase alone without further interaction. Importantly, unbe-
knownst to the children, the toy was inert and therefore impossi-
ble to activate.

After the child completed the 3-minute session, the experi-
menter returned and inquired if the child had solved the puzzle 
(none had by design as the toy was nonfunctional). The exper-
imenter “realized” that the toy must be broken and offered 

another simpler puzzle toy to the child which they solved together 
to play music. Thus, all children discovered the causal mechanism 
needed to operate a toy with help and encouragement from the 
experimenter, and received five stickers upon its completion. This 
closing procedure allowed us to reestablish the experimenter’s 
reliability in both conditions.

Video annotation
Video data were coded using Datavyu (www.​datavyu.​org), an 
open-source video coding software that allows for frame-by-
frame navigation and precise time-stamping of event onsets 
and offsets. Coders marked the timing and presence of several 
key behaviors during the 3-minute free play phase in which the 
child was alone in the room, which began when the experimenter 
closed the door to leave and reopened the door to return. These 
behaviors included: (1) whether the child bid for help (yes or no); 
(2) duration until first bid for help (if no bid for help occurred, the 
absence was noted and the duration was imputed as the maxi-
mum 3 minutes of the play session); and (3) episodes of explora-
tion, defined as periods when the child was actively engaging with 
the toy, from the moment they began using their hands to explore 
until they stopped touching the toy for more than 5 seconds. If 
the child started a new behavior after taking their hands off the 
toy, this ended the exploration episode even if the child returned 
to touching in less than 5 seconds, and started a new episode. 
The duration of the exploration episodes was summed into a total 
duration of exploration.

All videos were double-coded by two trained coders. Coders 
could flag timestamps for review by an expert coder who resolved 
any ambiguities. Original and reliability coding files for each par-
ticipant were examined for error or discrepancies (e.g., coder 
marked the onset and offset of an episode but indicated the 
behavior as absent rather than present). Inter-rater reliability 
was assessed on all double-coded videos prior to discrepancy 
resolution.

Coders demonstrated perfect rank-order agreement for the 
duration until first bid for help (Spearman’s ρ = 1.00) with a mean 
absolute difference (MAD) of 1.52 seconds, and 93.8% of observa-
tions within the 4-second threshold. For cumulative exploration 
time, reliability was also high (ρ = 0.98, MAD = 3.67 seconds), with 
90.6% of values within the 8-second threshold. All discrepancies 
exceeding these thresholds were resolved by an expert coder, 
who provided the final data for analysis.

Figure 2  Schematic (left) and images (right) of the toy used in Experiments 2A and 2B. In Experiment 2A, the toy was inert and did not activate during 
free play. In Experiment 2B, the toy was functional; each of its four sides featured a puzzle that varied in difficulty.
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Results

Our key preregistered dependent variables of interest were 
the presence or absence of a first bid for help and, if such a bid 
occurred, the duration in seconds until it did. These dependent 
variables were analyzed jointly using survival analysis, which 
accounts for the potential of heavily right-censored data (i.e., chil-
dren may never make a bid for help and thus would not have a 
“duration until first bid for help” data point). The analysis was con-
ducted using the survival package in R (Therneau, 2023) of the 
form survival(time_to_first_help, help_sought) 
~ condition. In addition to reporting p values from the Cox 
proportional hazards regression, we used the baymedr package 
(Linde & van Ravenzwaaij, 2023) to compute a one-sided Bayes 
factor assessing evidence for the hypothesis that the Unreliable 
condition results in a lower probability of requesting help and an 
overall shorter time to request help (H₁). We defined the default 
(truncated Gaussian) prior on effects with a mean of zero and a 
standard deviation of 1. As in Experiment 1, we interpreted a 
BF10 > 10 as strong evidence, BF10 > 5 as moderate evidence, and 
BF10 > 3 as weak evidence for a condition effect.

The proportion of children with at least one bid was 61% (11 of 
18) in the Reliable condition and 64% (9 of 14) in the Unreliable con-
dition (see Figure 3). Among those who bid for help, the mean time 
to first bid was 99.52 s (SD = 38.55) and 80.77 s (SD = 32.78) in the 
Reliable and Unreliable conditions, respectively. The Cox propor-
tional hazards regression showed no significant effect of condition 
on the likelihood of bidding for help, β = 0.20, SE = 0.45, z = 0.44, 
p = .66, HR = 1.22, 95% CI [0.50, 2.95]. The Bayes factor comparing 

the alternative hypothesis of a negative effect of Unreliable condi-
tion on help-seeking (H₁) to the null (H₀) was BF10 = 0.32; in other 
words, the data were about 3 times more likely under H₀ than under 
H₁ (BF01 = 3.16). This result met our sampling stopping criterion of 
BF01 > 3 in favor of the null hypothesis at a sample size of N = 32.

In a non-preregistered analysis, we also compared the total 
duration of toy exploration across conditions during the 3-minute 
free play phase using a Wilcoxon rank sum test due to non-normal-
ity of the data. Children in the Unreliable condition (M = 134.30 s, 
SD = 45.43) did not differ significantly in exploration time com-
pared to those in the Reliable condition (M = 147.43 s, SD = 43.23), 
W = 154, p = .30. Because the condition effect was not significant, 
we did not conduct follow-up analyses with covariates.

Discussion
In the current experiment, the toy was disabled so children never 
experienced any successful discovery across the 3 minutes of 
free play. The null result we observed suggests that, even though 
the multifunction toy offered many affordances to explore, the 
expected utility of exploration was too low to justify forgoing the 
opportunity to receive help. Thus, even children in the Unreliable 
condition, who may have been less certain that the experimenter 
would respond to their bids for help, may have resorted to ask-
ing for help nonetheless. This is plausible especially because the 
experimenter, in both conditions, offered children help before 
leaving the room.

One possibility is that if children know they can discover at 
least some functions (i.e., the expected utility of exploration is 

Figure 3  Results from Experiment 2A (top) and Experiment 2B (bottom). The plots show survival curves for each condition, representing the proportion 
of children who did not yet make a bid for help at each time point during free play (left) and the amount of time children spent exploring the toy in each 
condition (right). Exact p values are shown (see main text for details).
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sufficiently high), they might be more likely to respond differently 
depending on the past reliability of help: those who experienced 
reliable help may be quick to make a bid for help, whereas those 
who doubt the experimenter would come may continue to rely on 
exploration. Experiment 2B addresses this possibility.

Experiment 2B
Experiment 2B tested whether children adapt their help-seeking 
and exploration strategies based on the past reliability of help. 
Rather than using a disabled toy, we reconfigured the multifunc-
tion toy from Experiment 2A so that each of the four puzzle sides 
was solvable. Based on a pilot study where children explored 
each of the four sides, we expected that all four sides could, in 
principle, be solved independently by the child, but their diffi-
culty levels would range from very easy (i.e., nearly all children 
could discover; henceforth Side 1) to very challenging (i.e., almost 
no children would discover, henceforth Side 4; see Figure 2). We 
hypothesized that children in the Unreliable condition would 
be slower to, and less likely to, seek help, and that they would 
explore more and discover more causal mechanisms of the toy.

Methods
Participants
Experiment 2B was preregistered to have either a maximum sam-
ple size of N =100 or to have data collected until September 30, 
2024, the conclusion of our study period, whichever came first. 
Data were collected between July and September 2024. Our 
final sample size was N = 92 (4;1–6;11 years, Mage = 5.49 years, 
57% female, 46% Asian, 1% Black, 11% Hispanic/Latino, 31% 
Multiracial, 5% Other, 17% White). Of the 81 families who reported 
highest parent education attainment, 68% completed graduate 
degrees, 1% completed some graduate training, 21% completed a 
4-year college degree, 5% completed a 2-year college degree, and 
2% completed some college training. Participants were typically 
developing, and heard English at least 50% of the time at home 
per caregiver report. An additional 24 children were excluded 
due to not completing the experiment (n = 22) and experimenter 
error (n = 2). One additional child was excluded post hoc based on 
the consensus of the authors and three unaffiliated researchers 
that the child was scared of touching the toy. Caregivers provided 
written consent and children verbal assent for participation. 
Sampling, exclusion, and analytic procedures were preregistered 
at https://aspredicted.​org/​mdvf-33cj.​pdf.

Materials and procedure
The history phase which establishes the reliability of the experi-
menter was the same as in Experiment 1 and Experiment 2A (see 
Figure 1). The free play phase that followed the history phase was 
nearly identical to Experiment 2A, including the use of the multi-
function box. The only change implemented in Experiment 2B is 
that the box was turned on, such that children could discover the 
causal mechanisms to activate each of the puzzle sides through 
their own exploration (see Figure 2). The experimenter said, 
“This special box has four sides. Each of the sides has a puzzle 
that makes a light on top turn on and play a sound. Your goal is 
to solve as many puzzles as you can! For each puzzle you figure 
out, you get a bunch of cool stickers!” Children were presented 
the box with the easiest Side 1 facing them, although they were 

not given any information about the difficulty of the puzzles or 
further instructions on how to explore the box. After the 3-minute 
free play session, the experimenter helped the child activate any 
puzzle sides that were not solved and gave the child five stickers. 
This closing procedure allowed us to reestablish the experiment-
er’s reliability in both conditions.

Video annotation
Experiment 2B used largely the same video coding, discrepancy 
resolution, and inter-rater reliability calculation procedures 
described in Experiment 2A. Videos were coded for (1) whether the 
child bid for help, (2) duration until first bid for help, and (3) epi-
sodes of exploration, except that the exploration episodes were 
coded for each side of the toy, and their duration was summed 
into a total duration of exploration. When children explored 
multiple sides simultaneously (e.g., touching two sides at once), 
overlapping episodes were collapsed so that time was not dou-
ble-counted in the cumulative total. We also coded (4) the total 
number of sides solved where the child successfully discovered 
the causal mechanism that activated a given side (total possible 
sides solved is 4). In addition to the video annotation in Datavyu, 
an additional coder also reported for each participant (1) the total 
number of causal functions the child interacted with (out of 21); and 
(2) whether the child attempted a complex combination defined as 
interacting with two or more causal affordances at the same time.

Trained coders demonstrated perfect rank-order agreement 
for the duration until first bid for help (Spearman’s ρ = 1.00, 
MAD = 1.42 seconds) with 95.7% of observations within a 4-sec-
ond threshold. For the total duration of exploration, reliability was 
high (ρ = 0.95, MAD = 7.73 seconds), with 70.7% of observations 
within 8 seconds. Discrepancies exceeding these thresholds were 
reviewed and resolved by an expert coder.

Results
Except where noted, all sampling and analytic procedures were the 
same as in Experiment 2A. The proportion of children with at least 
one bid was 68% (32 of 47) in the Reliable condition and 49% (22 
of 45) in the Unreliable condition (see Figure 3). Among those who 
bid for help, the mean time to first bid was 84.43 s (SD = 39.92) and 
104.35 s (SD = 46.35) in the Reliable and Unreliable conditions, 
respectively. The Cox proportional hazards regression revealed 
a significant effect of condition on the likelihood of bidding for 
help, β = −0.61, SE = 0.28, z = −2.21, p = .03. The hazard ratio for 
the Unreliable condition was 0.54, 95% CI [0.31, 0.93], indicating 
that children in this condition were significantly less likely and 
slower to bid for help compared to those in the Reliable condi-
tion. The Bayes factor comparing the alternative hypothesis of a 
negative effect of Unreliable condition on help-seeking (H₁) to the 
null (H₀) was BF10 = 5.33, meaning the data were about five times 
more likely under H₁ than under the null.

We examined differences in exploration behavior across condi-
tions during the 3-minute free play phase. A Wilcoxon rank-sum 
test revealed that children in the Unreliable condition spent signif-
icantly more time exploring the toy (M = 141.15 s, SD = 37.02) than 
those in the Reliable condition (M = 126.91 s, SD = 37.92), W = 798, 
p = .04. Note, we deviated here from our preregistration because 
we had inappropriately preregistered the use of survival analysis to 
model cumulative exploration time. Survival analysis is appropri-
ate for looking at time until a discrete event, not cumulative time.
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Most children solved the easiest Side 1 (100% in Reliable, 93% 
in Unreliable), and success rates declined across subsequent, 
increasingly complex sides (Side 2: 45% and 53%; Side 3: 17% 
and 20%; Side 4: 4% and 4%, in Reliable and Unreliable condi-
tions, respectively). On average, children in the Reliable condi-
tion solved 1.66 sides of the toy (SD = 0.73), while those in the 
Unreliable condition solved 1.71 sides (SD = 0.87). This difference 
was not significant (preregistered analysis; β = 0.05, SE = 0.21, 
z = 0.25, p = .80, OR = 1.05, 95% CI [0.69, 1.61]),  suggesting that 
increased exploration in the Unreliable condition did not lead to 
more discovery.

A series of non-preregistered analyses further suggested 
that unreliable help prompted broader exploration of the func-
tional novel toy, however. Children in the Unreliable condition 
(M = 17.73, SD = 4.69) explored a greater number of potential 
causal affordances (e.g., buttons, switches, cords, gears; out 
of 21 possible) than those in the Reliable condition (M = 15.60, 
SD = 5.00), W = 803.5, p = .04. They were also significantly more 
likely to attempt complex combinations—defined as simultane-
ously testing two or more potential mechanisms (e.g., pushing two 
buttons at once)—with 62% (28 of 45) of children in the Unreliable 
condition and 38% (18 of 47) in the Reliable condition, OR = 2.65, 
95% CI [1.14, 6.16], p = .02. Follow-up analyses with covariates are 
reported in the Supporting Information (see SI, Appendix B).

Discussion
With a multifunction toy that allowed children to make mean-
ingful discoveries, manipulating the reliability of help led to a 
number of differences in children’s learning strategies. All but 
two participants (98%) solved at least one side—often within the 
first few seconds of the free play phase—providing clear evidence 
that the effectiveness of their own actions was high. Compared 
to the children in the Reliable condition, fewer children in the 
Unreliable condition asked for help, and if they did, they tended 
to do so later. Notably, children in the Unreliable condition also 
explored the toy longer, explored more broadly, and were more 
likely to attempt complex actions. While these behaviors did not 
lead to a difference in learning (i.e., number of sides solved), this 
may be due to the low variability in the number of remaining func-
tions given that almost all children solved one side and about half 
solved two sides.

Taken together, in Experiment 2B, we found a clear effect of the 
past reliability of help on children’s subsequent exploration and 
help-seeking. All of these differences in behavior are consistent 
with children adapting their strategy to maximize their expected 
utility: Facing a lower probability of receiving help, they were 
less likely to request help and instead relied more on self-guided 
exploration.

General discussion
The current project examined whether 4- to 6-year-olds adapted 
their learning decisions (e.g., try an easy or hard task; Exp. 1) and 
strategies (e.g., explore or ask for help; Exp. 2) based on the past 
reliability of receiving help. Experiments 1A and 1B together show 
that children who experienced unreliable help would forego a 
challenging but more rewarding task and choose an easier but 
less rewarding task instead, compared with those who received 
help when needed. Experiments 2A and 2B asked whether 

children would explore more and ask for help less when they had 
previously experienced unreliable help. Experiment 2A, which 
used a multifunction toy that children could not activate on their 
own, did not yield evidence for this hypothesis. However, when 
that same toy was turned on and thus functional, Experiment 2B 
found that those exposed to unreliable help explored longer and 
more broadly, and asked for help later and less, compared to chil-
dren who experienced reliable help. Overall, despite some mixed 
evidence, these data provide support for our central hypothesis: 
Children can infer the reliability of help based on past experience 
and strategically adapt their learning decisions and strategies. 
Furthermore, these results are consistent with the possibility that 
children’s adaptations rationally balance the likelihood of receiv-
ing help against the expected utility of trying a task without help: 
If help from social partners was unreliable in the past, they seek 
assistance less and do more on their own in the future, at least 
when they find that their own actions can lead to discovery.

Rational adaptation to unreliable partners
Why did children in Experiment 1 make different learning deci-
sions depending on the reliability of help? In the Reliable condi-
tion, the harder/larger-reward puzzle was a reasonable choice 
because children could harness a responsive partner who could 
provide help if needed. Within an explore/exploit framework 
(Cohen et  al., 2007; Frankenhuis & Gopnik, 2023), choosing the 
harder/larger-reward puzzle may be viewed as the child explor-
ing their skills (“Can I solve this to earn five stickers?”) with little 
risk of failure if the task was too difficult. In the Unreliable con-
dition, however, that would have been a risky choice. Given that 
their bids for help were likely to go unanswered, children played it 
safe by attempting the simpler puzzle on their own to get only one 
sticker rather than risk gaining nothing by trying—and ultimately 
failing to solve—a very difficult task (i.e., choosing the simpler 
puzzle exploited the child’s known skills: “I can solve this to earn 
one sticker.”). In other words, what counts as a more adaptive 
choice differed depending on the reliability of help, and children 
made choices that reflected this pattern.

In a similar vein, children’s exploration and help-seeking 
behaviors in Experiment 2B can also be explained as a reasonable 
response to both the expected utility of exploration and the likeli-
hood of receiving help. While children who experienced unreliable 
help may forgo challenging tasks in the first place, once children 
are already in a challenging task context, the reasonable response 
is to rely on their own exploration rather than wait for help that 
may not come after all. Critically,  however, if it is unlikely that 
exploration would yield any meaningful discoveries, children 
may resort to seeking help even when the prospect of receiving 
it is low. This is consistent with what we observed in Experiment 
2A, where the toy was inactive and children experienced no indi-
cation that their exploration would lead to success.

Taken together, these studies recast learning decisions that 
may have been previously considered maladaptive as an adaptive 
response to the social environment (e.g., see Frankenhuis et  al., 
2020; Frankenhuis & Del Giudice, 2012). In the context of our exper-
iment, these choices can be explained as an inference informed by 
utility-based social reasoning (see Baker et al., 2017; Jara-Ettinger 
et al., 2016, for utility-based reasoning as a computational frame-
work for social cognition). Although children around this age can 
reason about another learner’s expected utilities to decide what 
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to teach (Bridgers et al., 2020), little work has directly investigated 
how utility-based social reasoning may account for children’s abil-
ity to adapt their own learning depending on the predicted availa-
bility of support. The current work suggests that children consider 
the behavior of their social partners when reasoning about the 
costs and benefits of their own learning. Such reasoning may not 
necessarily involve explicit awareness of their own utilities, but 
nonetheless inform children’s implicit decision-making processes.

These adaptations, even when well-reasoned, can necessar-
ily contribute to differences in learning outcomes. This is in part 
because children may be miscalibrated in their assessment of the 
expected utility of exploration and the reliability of help in the 
future. For instance, in Experiments 1A and 1B, the two puzzles 
were explicitly marked as hard and easy, and it was implied that 
the hard puzzle may be too difficult for children to solve on their 
own. Yet, in real-world contexts, tasks are rarely marked in terms 
of whether children can do it on their own, and children may be 
miscalibrated in their estimates of task difficulty. By choosing a 
simpler task after experiencing unreliable help, children may 
have limited their opportunity for learning, especially when they 
could have benefitted from trying the harder task. Similarly, 
children’s predictions about the future availability of help may 
not always be accurate. In particular, children who face variable 
reliability—either due to unpredictability within an environment 
or large discrepancies across different environments (e.g., home 
vs. school)—might miscalibrate their anticipation of help. In such 
cases, an adaptation that was once beneficial can become inef-
fective if the learner fails to update their expectations and behav-
ior as their social environment changes (Frankenhuis et al., 2018; 
Frankenhuis & Del Giudice, 2012; Patterson et al., 1992). Children’s 
behaviors in Experiment 2B highlight this point: Children who 
experienced unreliable help continued to explore without seeking 
help on puzzles that were too difficult for most children to solve. 
This behavior would be a reasonable adaptation in a truly unre-
liable environment, but in a context where help is readily availa-
ble, such a response would have been a maladaptive one. At the 
same time, a child who is used to receiving help may lose valu-
able opportunities for self-guided discovery if they expect to be 
helped and forgo trying something on their own. Indeed, recent 
work suggests that 4- to 5-year-old children who interacted with 
an experimenter who took over (rather than taught the child) per-
sisted less on a subsequent task (Leonard et al., 2021).

In general, prior work has painted a picture of young children as 
savvy social learners who not only benefit from their own explo-
ration but also from information provided by others (e.g., Gweon, 
2021). Importantly, there is rarely a single “best” strategy in learn-
ing; both exploration and help-seeking are important and useful, 
but their effectiveness varies depending on the cost of explora-
tion and the likelihood of receiving help. Some recent work has 
shown that children preferentially explore aversive stimuli that 
were learned when their own caregiver was present (Tottenham 
et al., 2019) and also expect other children to explore more in the 
presence of their own caregiver (Dahmani et al., 2024), suggesting 
that children may intuitively understand the benefits of learning 
in supportive social environments. However, most prior work 
has presumed a reliable learning environment and thus does not 
afford the opportunity to show the strengths of children who are 
adapted to, and assessed in, contexts of unreliability (Ellis et al., 
2022). In this work, we demonstrate the double-edged nature of 
such adaptations while emphasizing the importance of studying 

learning in contexts that reflect the full range of social environ-
ments children may encounter (DeJoseph et al., 2024).

Limitations and guides to interpretation
The current work represents an experimental approach to manip-
ulate the reliability of help in a lab setting. Thus, it is useful to 
unpack the manipulation in more detail to understand what varied 
across conditions and its potential limitations. In all of our exper-
iments, the history phase consisted of two consecutive scenarios, 
both of which involved an experimenter promising help, leaving 
the participant alone with a stuck object, and then returning after 
one minute to either offer the needed help (Reliable) or say she was 
too busy to help and offer a less rewarding alternative (Unreliable). 
What were the consequences of this manipulation? First, as 
hypothesized, this manipulation affected children’s beliefs about 
the likelihood of receiving help in the future. Our findings suggest 
that even though both scenarios involved a relatively narrow task 
domain—opening a stuck object—children readily generalized 
from such experiences and inferred the experimenter’s likelihood 
of helping on a different future task, such as a puzzle or a causal 
toy. Second, this manipulation may also have elicited poten-
tial differences in children’s affective experiences. For instance, 
those in the Unreliable condition may have felt disappointment 
or even frustration, both from being unable to achieve a desired 
goal and from realizing their bids went unanswered. While this 
may have affected children’s tendency to choose an easier task in 
Experiment 1, our findings in Experiment 2 suggests that even if 
children experienced such emotions, they did not simply result in 
overall disengagement; rather, children who experienced unrelia-
ble help persisted in exploration more than those who experienced 
reliable help. Yet, these emotions are often part of the ecological 
reality of not having help when needed, which may have important 
consequences—above and beyond their learning decisions—that 
we were unable to identify in the current study.

The current work, however, does not directly address the scope 
of children’s generalization: Is the experimenter having a busy 
day, or is she generally unreliable (situation vs. trait)? Is she unre-
liable specifically in her availability of help, or is she also more 
likely to be unreliable in other ways (e.g., ignorant or deceptive)? 
Did I encounter an unreliable individual, or is this a property of 
my broader social environment? In this sense, it is important to 
acknowledge that the current work manipulated just one facet 
of real-world unreliability—momentary nonresponse despite a 
prior promise (e.g., an adult who clearly intends to help but is 
busy)—without being able to measure the exact scope of chil-
dren’s inferences from these experiences. In real-world contexts, 
children might also experience the unreliability of help in other 
ways, from momentary unavailability due to physical absence 
to more chronic forms of unresponsiveness (or even outright 
neglect), either from a single individual or from multiple adults 
in their environment. In the current study, we chose a rather tran-
sient, light-dose form of unreliability because it is common, ethi-
cally implementable, and isolates the causal role of nonresponse 
to a bid for help. While it is notable that children in our study were 
sensitive even to this light dose of unreliability, open questions 
remain regarding how children might respond to other forms of 
unreliability in the availability of help.

One particularly important consideration for interpreting our 
results is the relatively high socioeconomic background of our 
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sample: Participants were recruited in a science museum located 
in an affluent city in the United States. The goal of the current work 
was not to approximate the complexities of learning in real-world 
environments, but rather to experimentally manipulate a single 
factor—the reliability of help—to find empirical evidence of adap-
tation that aligns with findings from prior work on early learning. 
In this light, our approach—convenience sampling from the local 
population—was a reasonable first step for at least two reasons. 
First, this is consistent with most prior work on children’s sensitiv-
ity to epistemic reliability (e.g., Harris et al., 2018; Sobel & Kushnir, 
2013) as well as other forms of environmental reliability (e.g., Kidd 
et al., 2013; Michaelson & Munakata, 2016). Second, given that most 
children may experience variability in the reliability of help regard-
less of socioeconomic status (SES), there was no a priori scientific 
reason to constrain our sample based on their demographics. In 
fact, given that children in our sample presumably expect adults 
to be generally dependable and trustworthy (Stamos et al., 2019), 
it is notable that we found evidence of adaptation even to a rela-
tively “light” dose of unreliable help (e.g., two interactions with a 
generally positive tone). At the same time, it is also possible that the 
experience of unreliable help was especially salient for these chil-
dren, contributing to the effectiveness of such a light dose of unre-
liability. In this sense, the relatively high SES of our sample limits 
the extent to which we can generalize our findings to populations 
that might experience more variable, or less supportive, forms of 
caregiving.

The current findings thus raise important questions about how 
such adaptation might manifest beyond the laboratory setting. 
Further work is needed to understand how children calibrate their 
learning behaviors in response to past social reliability in real-
world settings, and how these adaptations may carry forward 
across new contexts. For example, future research might extend 
these findings by recruiting participants from more diverse soci-
oeconomic backgrounds, thus likely including greater variation in 
the extent of social support that children receive, and examining 
whether the same adaptive mechanisms identified here scale to 
these contexts (Barocas et  al., 1991; Evans, 2004). Of particular 
importance is studying children who are exposed to more chronic, 
pervasive forms of unreliability. Children whose caregivers suffer 
from poverty-related stress are more likely to experience unre-
sponsive or inconsistent caregiving (Evans, 2004; Evans et  al., 
1999; Pinderhughes et al., 2001; Roeters et al., 2010). The conse-
quences of such unreliability—e.g., low motivation, reduced per-
sistence, or disengagement from learning—are precisely the kinds 
of behaviors that have traditionally been interpreted through a 
deficit lens, with the assumption that unresponsive caregiving 
produces maladaptive behaviors that undermine children’s cog-
nitive and academic outcomes (Patterson et al., 1992). Consistent 
with this idea, studies have shown that children who experience 
their lives as less predictable tend to explore less for information, 
because of a preference for familiarity and a tendency to repeat 
their previous responses (Xu et  al., 2023; see also Harms et  al., 
2018). Thus, future work that specifically targets such a popula-
tion may offer insights that further challenge and complement 
prevailing deficit models of development under adversity.

Conclusion
Despite the limitations, the current work offers important insights 
that can guide parenting and educational decisions in everyday 

contexts. Our findings suggest that even young children are sensi-
tive to the past reliability of their social partners and strategically 
guide their own learning. In this light, asking for help on an easy 
task or insisting on trying an impossible task may not necessarily 
reflect a failure to learn effectively; instead, these behaviors may 
reflect an attempt to balance the expected utility of exploration 
against the likelihood of receiving help. In this sense, support-
ive caregiving and education are not simply about offering help, 
but about offering help when needed, and providing informative 
feedback when children are miscalibrated in terms of task diffi-
culty, the availability of help, or the value of exploration. The cur-
rent work can also inform efforts to support school readiness. For 
example, educators and social workers who might initially view 
a help-avoidant child as unmotivated or antisocial may instead 
focus on building trust and supporting flexible social learning 
strategies by helping children learn when to rely more—or less—
on others’ assistance depending on the context (Landry et  al., 
2017; Sheridan et al., 2008).

Looking forward, the current work highlights an important direc-
tion for future research and practice: reconsidering what it means to 
provide supportive learning environments in light of the variability 
in children’s past experiences of social reliability. By evaluating chil-
dren’s behavior in light of their prior social reliability and encour-
aging flexibility in both help-seeking and exploration, educators 
can help children recalibrate their expectations and make learning 
decisions that are adaptive within and across different social con-
texts. In this way, we may better support children to maximize their 
learning potential, regardless of their prior experiences.
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