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ABSTRACT
In four experiments, we investigate how the ability to detect irrelevant
explanations develops. In Experiments 1 and 2, 4- to 8-year-olds and
adults rated different types of explanations about “what makes cars go”
individually, in the absence of a direct contrast. Each explanation was
true and relevant (e.g., “Cars have engines that turn gasoline into
power”), true and irrelevant (e.g., “Cars have radios that play music”),
or a false statement that would be relevant if it were true (e.g., “Cars
have rockets that speed them up”). Participants of all ages sponta-
neously indicated that false explanations were less helpful than relevant
explanations. However, there was a developmental shift for irrelevant
explanations: 4-year-olds only detected irrelevant explanations that did
not involve internal features of cars (e.g., “Cars have parking lots that
they park in”). Crucially, this shift between age 4 and 5 cannot be
explained by 4-year-olds’ lack of knowledge since 4-year-olds correctly
indicated that relevant explanations were more helpful than irrelevant
feature explanations when given a direct contrast in Experiment 3.
These results are further clarified in Experiment 4, in which we provided
a different explanatory goal (“where to find cars”) and found that even
young children have a nuanced understanding of explanatory relevance
that is sensitive to differing explanatory goals. Together, these four
experiments suggest an early-emerging ability to understand relevance,
but a shift between age 4 and 5 in the ability to spontaneously use this
understanding when evaluating individual explanations in isolation.
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Children learn about the world not only through direct observation and exploration (e.g.,
Keil, 2011; Schulz & Bonawitz, 2007), but also through information provided by others
(e.g., Gelman, 2009; Koenig & Harris, 2005). Although relying on others for information
allows for highly efficient learning (e.g., Csibra & Gergely, 2011), it can also leave the
learner susceptible to misinformation. To guard against misinformation, children must
evaluate whether information they receive is accurate and helpful. One way children do
this is by evaluating the source of information. For instance, even preschoolers can
compare two sources and understand that certain characteristics (e.g., familiarity, age,
niceness) indicate that one source is likely to be more trustworthy than another (e.g.,
Corriveau & Harris, 2009; Jaswal & Neely, 2006; Johnston, Mills, & Landrum, 2015).

Relatively less is known about how children evaluate isolated pieces of information,
independent of the source’s characteristics (e.g., Mills, 2013). This topic is important
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because much of the information children receive comes with minimal context. Thus far,
previous research has shown that children can evaluate information directly by consider-
ing how it aligns with their background knowledge. For example, even 2-year-olds will say
“no” if an adult mislabels a familiar object (Koenig & Echols, 2003) and will choose to
learn information from someone who has accurately labeled familiar objects in the past
(Koenig & Woodward, 2010). Indeed, children prioritize accuracy so highly that they favor
it over a wide range of other characteristics that they would typically use when evaluating
a source, including the source’s age (Jaswal & Neely, 2006), familiarity (Corriveau &
Harris, 2009), and accent (Corriveau, Kinzler, & Harris, 2013).

If accuracy can so easily override otherwise compelling source characteristics, perhaps
children will also focus on accuracy even when it is not the most useful characteristic for
evaluating information. Specifically, accuracy does not always guarantee that information
will be helpful. In order for information to be helpful it must also be relevant (e.g., Grice,
1975; Sperber & Wilson, 1996). For instance, the true statement “cars have radios that play
music” might be helpful when trying to explain why there is music blaring out on the
street, but not when trying to explain what makes cars move.

In some contexts, children understand the importance of relevance and can detect
when information is irrelevant. For instance, when learning novel information about the
location of a hidden sticker, 3- to 5-year-olds trust a puppet that provides relevant
information (e.g., “The sticker is under the red cup”) over one that provides irrelevant
information (e.g., “I like cups;” Eskritt, Whalen, & Lee, 2008). Additionally, by age 4
children can detect when information is relevant for their everyday communication, for
example by selectively learning information about objects that originate nearby, rather
than faraway (Henderson, Sabbagh, & Woodward, 2013). These studies suggest that
preschoolers are sometimes able to evaluate whether or not information is relevant.

However, in each of these prior studies, children have been asked to evaluate the
relevance of novel information. When information is novel, children do not have any
way to evaluate its truth based on their background knowledge. In contrast, when
information is familiar and aligns with children’s background knowledge, they may have
more difficulty evaluating whether it is relevant. To evaluate relevance, children must be
able to understand that information can be unhelpful even if it is true. Returning to the
example presented earlier, children need to look beyond the truth-value of a statement like
“cars have radios that play music” in order to evaluate whether or not it is relevant for
a particular explanatory goal (e.g., understanding what makes cars move). Given that prior
work has shown that children are highly focused on whether or not information fits with
their background knowledge (e.g., Corriveau & Harris, 2009; Corriveau et al., 2013; Jaswal
& Neely, 2006; Koenig & Echols, 2003), it is possible that they will struggle to look beyond
their background knowledge in order to instead determine whether or not it is relevant for
a particular explanatory goal.

Alternatively, children might be able to detect irrelevant explanations, even when they
contain true information. Children have demonstrated a sophisticated set of criteria for
evaluating explanations that often closely parallel the criteria used by adults (e.g.,
Bonawitz & Lombrozo, 2012; Corriveau & Kurkul, 2014; Frazier, Gelman, & Wellman,
2009, 2016; Johnston, Johnson, Koven, & Keil, 2017; Johnston, Sheskin, Johnson, & Keil,
2018; for a review see Lombrozo, 2016). For instance, when contrasting circular explana-
tions (e.g., “It rains because water falls from the sky and gets us wet”) with noncircular
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explanations (e.g., “It rains because the clouds fill with water and get too heavy”), children
as young as 3 prefer noncircular explanations (Corriveau & Kurkul, 2014; see also Baum,
Danovitch, & Keil, 2008; Mills, Danovitch, Rowles, & Campbell, 2017). Likewise, when
contrasting simple explanations that invoke fewer causes with complex explanations that
invoke more causes, children as young as 4 prefer simple explanations (Bonawitz &
Lombrozo, 2012). Given this propensity to evaluate explanations based on criteria such
as circularity and simplicity, young children might likewise evaluate explanations based on
relevance, and apply it to differentially evaluate even explanations they know to contain
factually correct information.

In the current studies, we investigate how the ability to detect true but irrelevant explana-
tions develops. In four experiments, we provided 4-year-olds, 5- to 6-year-olds, 7- to 8-year-
olds, and adults with explanations about “whatmakes cars go” (in Experiments 1–3) or “where
to find cars” (Experiment 4) and asked them to evaluate the helpfulness of the potential
explanations. In Experiment 1, we presented participants with three types of explanations –
relevant causal explanations (e.g., “Cars have engines that turn gasoline into power”), irrele-
vant feature explanations (e.g., “Cars have radios that make music”), and false explanations
that would be relevant if they were true (e.g., “Cars have rockets that speed them up”) – and
asked participants to rate each explanation one at a time. Based on prior work (e.g., Koenig &
Echols, 2003), we anticipated that participants in all age groups would rate false explanations
as being less helpful than relevant explanations. However, given that children often focus on
accuracy at the expense of other characteristics (e.g., Corriveau & Harris, 2009; Corriveau
et al., 2013; Jaswal & Neely, 2006), it was less clear whether children would provide different
ratings to true explanations depending on each explanation’s relevance.

In Experiments 2 and 3, we modified the task from Experiment 1 to give children and
adults the best chance possible of detecting irrelevant explanations. In Experiment 2, we
provided participants with the same relevant causal and irrelevant feature explanations
from Experiment 1, but we replaced the false explanations with a different type of true but
irrelevant explanation: irrelevant extrinsic explanations (e.g., “Cars have parking lots that
they park in”). Given that the irrelevant extrinsic explanations we included did not refer to
any internal or constitutive components of cars, we anticipated that they would be easier
to detect than the irrelevant feature explanations we included.

In Experiment 3, we asked participants to make a forced-choice between relevant causal
and irrelevant feature explanations, rather than asking them to rate the explanations one-
by-one. Given that prior work in trust in testimony has shown that children are more
critical of unreliable sources when they are presented in direct contrast with reliable
sources (e.g., Krogh-Jespersen & Echols, 2012; Vanderbilt, Heyman, & Liu, 2014), we
anticipated that young children might be more likely to detect irrelevant feature explana-
tions when directly contrasted with relevant causal explanations in Experiment 3.

Finally, in Experiment 4, we asked participants to rate our explanations based on how helpful
they were for a different explanatory goal: rather than asking how helpful they were for under-
standing “what makes cars go” we asked them to rate how helpful they were for understanding
“where to find cars.” This allowed us to verify that children were sensitive to the relevance of the
explanations for the specific explanatory goal they were asked to consider, and that no other
feature of our stimuli were driving our results. Specifically, correct performance was the reverse
of the previous studies: the explanations that were previously relevant (e.g., “Cars have engines
that turn gasoline into power”) were now irrelevant, and the previously irrelevant extrinsic

JOURNAL OF COGNITION AND DEVELOPMENT 557



explanations (e.g., “Cars have parking lots that they park in”) were now relevant. Based on
previous work exploring children’s evaluation of mechanistic explanations (Lockhart, Chuey,
Kerr, & Keil, 2019), we anticipated that children would be sensitive to the explanatory goal and
rate the previously irrelevant extrinsic explanations as being more helpful than the previously
relevant feature explanations.

Experiment 1

Method

Participants
Participants were 20 4-year-olds (Mage = 4;6; SDage = 4 months; 11 females), 20 5- to
6-year-olds (Mage = 5;9; SDage = 3 months; 13 females), 19 7- to 8-year-olds (Mage = 7;11;
SDage = 4 months; 8 females), and 20 adults (Mage = 28; SDage = 8.40; 7 females, recruited
from Amazon Mechanical Turk).

Procedure
Participants were told that they would be presented with several explanations about cars and
asked to indicate how helpful they were for “understanding what makes cars go.” Explanations
were either true statements that were relevant to the explanatory goal, true statements that
were irrelevant to the explanatory goal, or false statements that would be relevant to the
explanatory goal if they were true. All of the explanations were formatted in a consistent way;
specifically, “Cars have ______s that ______.” For instance, “Cars have engines that turn
gasoline into power” (relevant), “Cars have radios that play music” (irrelevant), and “Cars
have rockets that speed them up” (false). There were four explanations in each category (see
Appendix A for a complete list). In order to help reduce the memory load for children, each
explanation was accompanied by a silhouette image of the car part featured in the explanation
(see Appendix A for silhouette images). Additionally, children were reminded of the expla-
natory goal (i.e., “understanding what makes cars go”) for each item.

Explanations were presented individually, and participants were asked to rate how
helpful each explanation was for “understanding what makes cars go.” Adult participants
were asked to indicate their helpfulness ratings for each explanation on a 4-point Likert
scale ranging from “Not Helpful at All” to “Very Helpful.” A 4-point judgment was
elicited from child participants using a series of two forced choice questions (based on
the two-step judgment method originally developed by Harter, 1982). Specifically, children
were first asked if each explanation was “helpful or not helpful for understanding what
makes cars go.” If the child responded that the explanation was helpful, then the
experimenter followed up by asking if it was “really helpful or a little helpful.” In contrast,
if the child responded that the explanation was not helpful, the follow-up question was
“not helpful at all or a tiny bit helpful.” This procedure allowed us to compare helpfulness
ratings across age groups without overwhelming the younger children in our sample with
a 4-point scale. For adults, the order of explanations was fully randomized using Qualtrics
Survey Software, and for children, a single random order was presented to each partici-
pant, with half receiving the pre-established order in reverse.
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If children are able to spontaneously detect irrelevant feature explanations, then they
should rate the irrelevant feature explanations more similarly to false explanations than to
relevant causal explanations.

Results and discussion

Our findings in Experiment 1 revealed a shift between ages 6 and 7 in children’s ability to
spontaneously detect irrelevant feature explanations in the presence of false explanations.
Before age 7, children indicated that irrelevant feature explanations were just as helpful as
relevant causal explanations, and after age 7, children indicated that irrelevant feature
explanations were just as unhelpful as false explanations.

Specifically, an omnibus ANOVA showed an interaction between age (4-year-olds, 5- to
6-year-olds, 7- to 8-year-olds, and adults) and explanation type (relevant causal, irrelevant
feature, and false) for participants’ explanation ratings, F(6, 150) = 4.89, p < .001, η2 = .16. We
followed up on this interaction with paired-samples t-tests comparing each age group’s ratings
of the three explanation types. We found that although children in each age group rated
relevant causal explanations as more helpful than false explanations (ts > 3.45, ps < .004, ds >
.77), it was not until age 7 that children began to distinguish irrelevant feature explanations
from relevant causal ones. Specifically, 4-year-olds did not distinguish between relevant causal
and irrelevant feature explanations in their helpfulness ratings, t(19) = .57, p = .575, d = .13,
and instead indicated that irrelevant feature explanations were more helpful than false
explanations, t(19) = 2.69, p = .015, d = .60. The same was true of 5- to 6-year-olds, who
gave similar ratings to relevant causal and irrelevant feature explanations, t(19) = .22, p = .828,
d = .05, and indicated that irrelevant feature explanations were more helpful than false
explanations, t(19) = 3.26, p = .004, d = .74. In contrast, 7- to 8-year-olds indicated that
irrelevant feature explanations were less helpful than relevant causal explanations, t(18) = 5.05,
p < .001, d = 1.16, and did not indicate that irrelevant feature explanations were any more
helpful than false explanations, t(18) = .51, p = .615, d = .12. Likewise, adults rated irrelevant
feature explanations as less helpful than relevant causal explanations, t(19) = 5.23, p < .001, d
= 1.17, and did not distinguish between irrelevant feature explanations and false explanations,
t(19) = 1.01, p = .326, d= .30.1 See Figure 1.2

Experiment 2

Although the findings of Experiment 1 clearly demonstrate that children as young as 4 are
able to spontaneously detect false explanations, it is less clear whether young children are
also able to spontaneously detect when true statements are irrelevant for a particular
explanatory goal. In Experiment 1, it was not until age 7 that children were able to indicate
that irrelevant feature explanations were less helpful than relevant causal explanations.

1For converging results see Allen (2008). We thank Tania Lombrozo for pointing out the relevance of
this dissertation to the current work.

2We find the same pattern of results when we analyze the data according to participants’ first binary
choice of “helpful” versus “not helpful” for each item, rather than using the full 4-point helpfulness
scale.
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These findings may indicate that children younger than age 7 generally struggle to detect
irrelevant explanations when they contain true information.

However, another possibility is that young children’s failure to detect irrelevant feature
explanations partially stemmed from the salient contrast between true and false explanations
in Experiment 1. Specifically, the mere presence of false items in the Experiment 1 rating task
might have caused young children to focus more on whether explanations were true or false
than whether they were relevant or irrelevant. If so, then young children may have some
ability to detect irrelevant explanations, but this ability is fragile and can be overshadowed by
the salience of false explanations. To investigate this possibility in Experiment 2, we replaced
the false items with items that were irrelevant because they referred to extrinsic factors
unrelated to what makes cars go. Specifically, we included irrelevant explanations that referred
to extrinsic factors (i.e., locations associated with cars), rather than typical properties of cars
(e.g., radios, windshield wipers, etc.). If young children generally struggle to detect irrelevant
explanations that contain true information, then they should struggle to detect not only
irrelevant feature explanations in Experiment 2, but also irrelevant extrinsic explanations. In
contrast, if young children simply have a more fragile ability to detect irrelevant explanations,
then they may begin to detect one or both types of irrelevant explanations in Experiment 2.

Method

Participants
Participants were 20 4-year-olds (Mage = 4;4; SDage = 3months; 7 females), 20 5- to 6-year-olds
(Mage = 5;9; SDage = 6 months; 13 females), 20 7- to 8-year-olds (Mage = 7;9; SDage = 6 months;
10 females), and 19 adults (Mage = 30; SDage = 5.51; 7 females; recruited from Amazon
Mechanical Turk).
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Figure 1. Mean values representing the helpfulness ratings given in Experiment 1, broken down by age
group and explanation type. Error bars represent standard errors.
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Materials and procedure
The explanations used in Experiment 2 were identical to those used in Experiment 1 with one
exception: we replaced the false explanations with a new type of true but irrelevant explanation –
irrelevant extrinsic explanations (e.g., “Cars have shops that repaint over scratches;” see
Appendix A for a complete list of explanations). Crucially, although these new irrelevant
extrinsic items referred to locations pertaining to cars (i.e., car shops, carwashes, parking lots,
and car dealerships), they all used the same format as explanations in Experiment 1 (i.e., “Cars
have ______s that ______”) in order to prevent children from rating them differently based on
the underlying sentence structure. Other than the change in these explanations, the procedure of
Experiment 2 was identical to that of Experiment 1.

Results and discussion

Our findings in Experiment 2 revealed that participants of all ages were able to detect
some types of irrelevant explanations (i.e., our new irrelevant extrinsic explanations) when
all explanations contained true information. These findings contrast with those of
Experiment 1, in which children were unable to detect irrelevant explanations until age
7 when asked to consider false explanations alongside the relevant and irrelevant explana-
tions. However, we still saw a shift in Experiment 2 – this time between age 4 and 5 – in
children’s ability to spontaneously detect our irrelevant feature explanations. Before age 5,
children indicated that irrelevant feature explanations were just as helpful as relevant
causal explanations, and after age 5, children indicated that irrelevant feature explanations
were less helpful than relevant causal explanations.

Specifically, an omnibus ANOVA showed an interaction between age (4-year-olds, 5- to
6-year-olds, 7- to 8-year-olds, and adults) and explanation type (relevant causal, irrelevant
feature, and irrelevant extrinsic) for participants’ explanation ratings, F(6, 150) = 3.56, p
= .003, η2 = .13. We followed up on this interaction with paired-samples t-tests comparing
each age group’s ratings of the two types of irrelevant explanations (i.e., irrelevant feature
and irrelevant extrinsic) to their ratings of the relevant causal explanations. Children in all
age groups rated irrelevant extrinsic explanations as being less helpful than relevant causal
explanations (ts > 2.55, ps < .020, ds > .59), suggesting that children as young as 4 are at
least capable of spontaneously detecting irrelevant explanations when they refer to extrin-
sic features. However, even in the absence of false explanations, it was not until age 5 that
children began to distinguish irrelevant feature explanations from the relevant causal ones.
Specifically, 4-year-olds did not distinguish between relevant causal and irrelevant feature
explanations in their helpfulness ratings, t(19) = .69, p = .497, d = .16, though all other age
groups indicated that irrelevant feature explanations were less helpful than relevant causal
explanations (ts > 2.83, ps < .011, ds > .59). See Figure 2.3

Experiment 3

Experiment 2 demonstrates that even 4-year-olds are somewhat sensitive to relevance
when evaluating explanations. Even when all explanations contained true information, 4-

3We find the same pattern of results when we analyze the data according to the first binary choice of
“helpful” versus “not helpful.”

JOURNAL OF COGNITION AND DEVELOPMENT 561



to 8-year-olds rated our irrelevant extrinsic explanations (e.g., pertaining to locations that
are simply associated with cars, such as parking lots) as being less helpful than our
relevant causal explanations (e.g., pertaining to causal features related to “what makes
cars go”, such as engines). However, unlike the 5-year-olds, the 4-year-olds in our study
still did not detect the irrelevancy of our irrelevant feature explanations (e.g., car radios).4

Crucially, though, based solely on the results of Experiments 1 and 2, it is unclear why
4-year-olds struggled to detect irrelevant feature explanations. Perhaps 4-year-olds lacked
the background knowledge necessary to evaluate which explanations are relevant to
a particular explanatory goal, either for our specific items or more generally. For instance,
4-year-olds might not realize that car radios and windshield wipers are unrelated to “what
makes cars go.” If this were the case, then 4-year-olds’ inability to spontaneously detect
irrelevant feature explanations might simply be an artifact of our stimulus set.

To test this possibility, in Experiment 3 we presented children and adults with a forced
choice between irrelevant feature explanations and relevant causal explanations. If young
children simply lack the background knowledge necessary to evaluate which explanations
are relevant, then they should show no preference between relevant causal and irrelevant
feature explanations. In contrast, if young children are unable to bring their knowledge of
relevance to bear when evaluating irrelevant feature explanations one at a time, then they
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Figure 2. Mean values representing the helpfulness ratings given in Experiment 2, broken down by age
group and explanation type. Error bars represent standard errors.

4As pointed out by an anonymous reviewer, and as highlighted in Experiment 4, some extrinsic
explanations are relevant. For example, “cars have gas stations that give them fuel” would be relevant
for the explanatory goal of understanding “what makes cars go.” Thus, the pattern of results in
Experiment 2 should not be interpreted as indicating a generalizable difference in the helpfulness of
“feature” vs. “extrinsic” explanations, but rather should be interpreted as indicating that 4-year-olds
have a more fragile ability than 5-year-olds to detect irrelevant explanations, and that this difference
is captured by the specific stimulus items we chose.
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should be able to indicate that irrelevant feature explanations are less helpful than relevant
causal explanations when presented with a direct contrast.

Method

Participants
Participants were 20 4-year-olds (Mage = 4;6; SDage = 2 months; 8 females), 20 5- to 6-year-
olds (Mage = 5;5; SDage = 3 months; 9 females), 20 7- to 8-year-olds (Mage = 7;4; SDage

= 4 months; 10 females), and 21 adults (Mage = 30; SDage = 10.38; 7 females; recruited from
Amazon Mechanical Turk).

Materials and procedure
The procedure of Experiment 3 was similar to that of Experiments 1 and 2. However,
in Experiment 3, children and adults were presented with a forced choice between two
explanations and asked to indicate which explanation was most helpful for “under-
standing what makes cars go.” One explanation in each explanation pair was a relevant
causal explanation (e.g., “Cars have engines that turn gasoline into power”) and the
other was an irrelevant feature explanation (e.g., “Cars have radios that play music”),
such that there were four total explanation pairs. The explanations used in Experiment
3 were identical to those used in Experiments 1 and 2 (see Appendix A). Two
randomized orders of the explanations were developed using a list-randomizing pro-
gram. Both the order of the explanations and the explanation pairs differed between
the two versions to ensure that any significant results were not driven by any specific
comparisons.

Results and discussion

When presented with a forced choice, children in all age groups were able to indicate
that relevant causal explanations were more helpful than irrelevant feature explana-
tions, though this tendency increased with age. Specifically, a one-way ANOVA
examining the number of times (ranging from 0 to 4) children said the relevant causal
explanation was more helpful showed a significant effect of age (i.e., 4-year-olds, 5-
and 6-year-olds, 7- and 8-year-olds, and adults), F(3, 80) = 6.43, p = .001, η2 = .20.
Post-hoc Tukey tests revealed this effect of age was primarily driven by differences
between 4-year-olds and the 6/7-year-olds, p = .021, and the 4-year-olds and adults,
p < .001. See Figure 3. Follow-up single-sample t-tests comparing each age group to
chance revealed that children in all age groups preferred relevant causal explanations
significantly more often than chance (all ts > 3.34; ps < .004; ds > .77). Thus, even
4-year-olds have the background knowledge necessary to indicate that relevant causal
explanations are more helpful than irrelevant feature explanations.

Experiment 4

Experiments 1–3 demonstrate that young children differentiate between relevant and
irrelevant explanations, even when all explanations describe true features of the world.
However, these studies always used the same four causal explanations as the relevant
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explanations, leaving open the possibility that the results of these studies were driven by
particular features of these explanations. For example, “Cars have engines that turn gasoline
into power” might have been highly rated by children simply because they know the word
“engine” is associated with cars but without having any insight into how an engine is
relevant for a car or even what an engine is. Furthermore, specific features of the other
explanations might have led them to be rated lower, such as the phrasing of the extrinsic
items (e.g., “Cars have parking lots that they park in”), which were constructed to be parallel
to the other explanations, but might come across as syntactically awkward.

To address these issues, in Experiment 4 we switched the explanatory goal from
understanding “what makes cars go” to understanding “where to find cars.” This
allowed us to reverse which explanations were relevant, such that the explanations
that were relevant in the previous experiments (e.g., “Cars have engines that turn
gasoline into power”) were irrelevant for the explanatory goal in Experiment 4, and
explanations that were irrelevant in the previous experiments (e.g., “Cars have
parking lots that they park in”) were relevant for the explanatory goal in
Experiment 4. If the new sample of children in Experiment 4 show a different
pattern of results than did the children in the previous experiments, specifically
by rating the extrinsic explanations higher than the other explanations, it would
suggest that children are truly tracking which explanations are relevant to different
explanatory goals, and not responding to any other feature (e.g., familiarity, awk-
wardness, etc.) of the stimuli.
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Figure 3. Mean values representing the number of times participants selected the relevant explanation
as being more helpful than the irrelevant feature explanation in Experiment 3. Error bars represent
standard errors.
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Method

Participants
Participants were 20 4-year-olds (Mage = 4;7; SDage = 4 months; 14 females), 20 5- to
6-year-olds (Mage = 5;10; SDage = 6 months; 9 females), 20 7- to 8-year-olds (Mage = 7;10;
SDage = 8 months; 9 females), and 21 adults (Mage = 31; SDage = 8.52; 11 females; recruited
from Amazon Mechanical Turk). The child participants were run over a video chat
platform developed for collecting developmental data, and that has been previously
validated by replicating standard results in the literature (Sheskin & Keil, 2018). The
images in Appendix A were presented via a shared PowerPoint presentation (rather than
as printed out and laminated cards), but the experience was comparable (e.g., the images
appeared on screen as the experimenter talked about them, rather than being placed on
a table as the experimenter talked about them).

Materials and procedure
The same pictures and explanations were used as in Experiments 1 and 2, but whereas in
Experiments 1 and 2 children were asked how helpful the explanations were for “under-
standing what makes cars go,” in Experiment 4 children were asked how helpful the
explanations were for “understanding where to find cars.”

Results and discussion

Our findings in Experiment 4 revealed that, by age 5, children are sensitive to the
explanatory goal at hand when evaluating explanations. With the explanatory goal “under-
standing where to find cars,” children as young as 5 – and to some degree as young as 4 –
indicated that an explanation such as “Cars have parking lots that they park in” was more
helpful than an explanation such as “Cars have engines that turn gasoline into power.”
This is a reversal of the pattern shown by children in the previous experiments, who were
asked about the explanatory goal “understanding what makes cars go.”

Specifically, an omnibus ANOVA showed an interaction between age (4-year-olds, 5- to
6-year-olds, 7- to 8-year-olds, and adults) and explanation type (irrelevant causal, irrele-
vant feature, and relevant extrinsic) for participants’ explanation ratings, F(6, 152) = 2.78,
p = .014, η2 = .01. We followed up on this interaction with paired-samples t-tests
comparing each age group’s ratings of the two types of irrelevant explanations (i.e.,
irrelevant causal and irrelevant feature) to their ratings of the relevant extrinsic explana-
tions. Although 4-year-olds did not differentiate between the relevant extrinsic explana-
tions and either of the irrelevant explanation types (all ts < 1.71; ps > .104; ds < .27), all of
the other age groups rated the relevant extrinsic explanations as being more helpful than
either the irrelevant feature (all ts > 2.14; ps < .046; ds > .43) or irrelevant causal
explanations (all ts > 2.85; ps < .011; ds > .56) See Figure 4.

As in the prior experiments, we also examined children’s responses to the first binary
question for each item (i.e., “Is this helpful or not helpful for understanding where to find
cars?”), separately from the 4-point scale that resulted from asking the binary follow-up
questions (e.g., “Is it really helpful or a little helpful?”). For this analysis, children could
have selected each explanation type as being “helpful” (as opposed to “not helpful”)
a maximum of 4 times for each explanation type. Although this analysis revealed the
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same pattern of results as the 4-point scale in Experiments 1 and 2, there was a difference
in the results for 4-year-olds in Experiment 4. Specifically, when looking only at the first
binary question regarding whether the explanations were “helpful” or “not helpful” in
Experiment 4, there was some evidence that 4-year-olds did see the relevant extrinsic
explanations (M = 3.25 out of 4, SD = 1.16) as being more helpful than either the
irrelevant feature explanations (M = 2.70, SD = 1.49), t(19) = 2.15, p = .045, d = .42, or
the irrelevant causal explanations (M = 2.80, SD = 1.40), t(19) = 2.02, p = .058, d = .35.
These findings suggest that 4-year-olds may have some sensitivity to explanatory rele-
vance, even when all of the explanations presented are true. However, 4-year-olds’ under-
standing of explanatory relevance does not appear to be as robust as it is for older
children.

General discussion

Young children can use relevance to distinguish between statements that are equally true,
but that vary in their relevance for an explanatory goal. Most notably, when given an
explanatory goal (e.g., “what makes cars go”) and provided with a choice between
a relevant explanation for that explanatory goal (e.g., “Cars have engines that turn gasoline
into power”) and an irrelevant explanation for that explanatory goal (e.g., “Cars have
radios that play music”), children as young as 4 years old select the relevant explanation as
more helpful (Experiment 3).

Given that children often focus on truth at the expense of other important character-
istics (e.g., accent: Corriveau et al., 2013; age: Jaswal & Neely, 2006; familiarity: Corriveau
& Harris, 2009), it is impressive that children as young as 4 years old are able to look
beyond surface-level truth and evaluate explanations based on relevance. Although chil-
dren in prior work have been able to recognize the relevance of novel information (e.g.,
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Figure 4. Mean values representing the helpfulness ratings given in Experiment 4, broken down by age
group and explanation type. Error bars represent standard errors.
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novel words: Henderson et al., 2013; novel hiding locations: Eskritt et al., 2008), children
in the current experiments went beyond simply evaluating novel information, and instead
were sensitive to the relevance each explanation had for a particular explanatory goal, even
when both explanations contained correct information. These findings build on past work
showing that children as young as 2 will spontaneously probe for more information when
their why and how questions (e.g., “Why won’t this open?”) are met with non-explanatory
answers (e.g., “It looks like it has some buttons on the outside;” Frazier et al., 2009, 2016).

Importantly, children’s ability to detect irrelevant explanations was not equally robust
across all ages. In Experiment 1, when children had to rate relevant and irrelevant
explanations alongside false explanations, only children over the age of 7 rated the relevant
explanations as being more helpful than the irrelevant explanations. When we removed
the false items in Experiment 2 and replaced them with additional irrelevant (extrinsic)
explanations, 5- and 6-year-olds began to spontaneously detect the irrelevant feature
explanations, but 4-year-olds continued to rate irrelevant feature explanations as being
equally helpful as relevant explanations. Yet, 4-year-olds did show some ability to sponta-
neously detect irrelevant explanations in Experiment 4 when the explanatory goal was
focused on “where to find cars.” However, this ability to spontaneously detect irrelevant
explanations in Experiment 4 was tenuous, as 4-year-olds only differentiated between the
relevant and irrelevant explanations when we looked at their initial responses to the first
binary choice question (“Is this explanation helpful or not helpful for understanding
where to find cars?”), not in their responses to the full 4-point scale. It was only in
Experiment 3, in which children were provided with a forced choice between relevant and
irrelevant explanations, that 4-year-olds reliably used relevance to evaluate explanation
helpfulness.

Thus, the way in which children spontaneously evaluate irrelevant explanations changes
across development. By age 4, children are already able to choose a relevant over an irrelevant
explanation in a forced-choice (Experiment 3), and sometimes rate explanations differentially
as well (e.g., 4-year-olds in Experiment 2 rated the extrinsic feature explanations lower than
the relevant causal explanations). By age 5, children spontaneously detect irrelevant explana-
tionsmore reliably, but performance is still fragile enough that it can be disrupted by (e.g.,) the
presence of false explanations drawing attention away from the distinction between “true and
relevant” and “true but irrelevant” (as in Experiment 1). Finally, by age 7, children have
a robust ability to evaluate the relevance of true explanations for a given explanatory goal, even
when the explanations are not placed in direct comparison with each other and false items are
included in the task.

In many ways, the developmental pathway that characterizes children’s increasing
sensitivity to explanatory relevance mirrors the development of children’s selective trust.
Previous work investigating children’s selective trust shows that young children sometimes
demonstrate understanding of a particular characteristic (e.g., source reliability) when
given a direct contrast between two sources, but fail to spontaneously use this character-
istic when evaluating sources one-by-one (Krogh-Jespersen & Echols, 2012; Vanderbilt
et al., 2014). Our findings extend this line of research by demonstrating that this dis-
crepancy between the characteristics children understand and the characteristics they
spontaneously use extends to children’s evaluations of explanations, independent of source
characteristics. Future work should further explore how children evaluate explanations in
the absence of a direct contrast. Many of the largest and most informative developmental
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differences may arise when exploring how children spontaneously evaluate explanations
(for a recent example, see Mills et al., 2017).

Along these lines, future work could also investigate children’s understanding of
explanatory relevance across a wider range of contexts. In particular, it will be informative
to probe children’s understanding of explanatory relevance in unfamiliar or novel con-
texts. In the current studies, we specifically chose a domain (i.e., cars) that children were
familiar with so that we could investigate how children would evaluate explanations that
they knew to be true based on their background knowledge. However, one could also
explore how children evaluate explanatory relevance in the absence of any prior back-
ground knowledge. Children’s preference for the relevant explanations in the current
studies cannot simply be explained by a greater familiarity with the relevant items, as
the relevant items varied across experiments based on the shifting explanatory goals (i.e.,
“understanding what makes cars go” in Experiments 1–3 and “understanding where to
find cars” in Experiment 4). That said, older children may have had some previous
exposure to explanations about “what makes cars go,” and/or “where to find cars.”
Although we believe it is unlikely that our findings can be explained away by
a familiarity effect (as that would require that children had heard explanations about
both explanatory goals to such a degree that they could associate our explanations to the
explanatory goal), future work might investigate this more directly by investigating
children’s understanding of explanatory relevance in novel contexts.

Finally, future research should further investigate which features of explanations
children pay attention to when evaluating whether a claim is true, and whether it is
relevant for a particular explanatory goal. For example, when faced with a potential
explanation, do children separately evaluate the truthfulness of the explanation as an
individual claim (e.g., whether cars have rockets that speed them up) and the relevance of
the explanation to the explanatory goal (e.g., whether rockets speeding a car up is relevant
to what makes it go), or do these evaluations influence each other? Our findings in
Experiment 1 suggest that children focus first on an explanation’s accuracy as
a statement and then evaluate whether it is relevant to a particular explanatory goal.
Specifically, children in all age groups rated the false explanations in Experiment 1 as less
helpful than the true/relevant explanations, even though the false explanations were
designed to be relevant to understanding what makes cars go, had they been true (e.g.,
“Cars have rockets that speed them up.”). To further investigate how children evaluate the
relevance of false statements, future work should compare explanations that are false and
relevant (similar to our false explanations in Experiment 1) to explanations that are false
and irrelevant (e.g., “Cars have ovens that heat food.”). Although the current set of studies
clearly demonstrates that children as young as 4 are able to distinguish between relevant
and irrelevant explanations in at least some contexts, future work investigating how they
evaluate the relevance of false statements would provide more insight into the way in
which children are integrating statement accuracy with explanatory relevance.

In sum, as young as 4 years old, children are already beginning to understand the
importance of explanatory relevance. When presented with a direct contrast, 4-year-olds
reject irrelevant explanations in favor of relevant explanations and do so even when the
irrelevant explanations contain true information. Thus, explanatory relevance is added to
the growing arsenal of explanatory features that children use to evaluate explanations (e.g.,
simplicity: Bonawitz & Lombrozo, 2012; circularity: Corriveau & Kurkul, 2014; Mills et al.,
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2017; scope: Johnston et al., 2017, 2018). However, this arsenal may remain somewhat
fragile until later childhood, as it is not until age 5 or even later that children begin to
spontaneously detect irrelevant explanations outside the context of a forced choice. Thus,
when evaluating explanations in real time – as is often the case in real life – children have
to learn the relevance of relevance.
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Appendix A.

Causal Explanations (Experiments 1–4)

Cars have engines that turn gasoline into power.

Cars have batteries that start the motor.

Cars have steering wheels that turn the tires.

Cars have brakes that stop the wheels.

Feature Explanations (Experiments 1–4)

Cars have radios that play music.

Cars have headlights that light up the road.

Cars have trunks that hold extra bags.

Cars have windshield wipers that clean the windows.

False Explanations (Experiment 1)

Cars have rockets that speed them up.

Cars have skis that slide them side to side.

(Continued )
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(Continued).

Causal Explanations (Experiments 1–4)

Cars have parachutes that slow them down.

Cars have propellers that push them forward.

Extrinsic Explanations (Experiments 2 & 4)

Cars have carwashes that clean them.

Cars have stores that sell them.

Cars have parking lots that they park in.

Cars have shops that repaint over scratches.
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