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The ability to evaluate “sins of omission”—true but pragmatically misleading, underinformative pedagogy—is
critical for learning. This study reveals a developmental change in children’s evaluation of underinformative
teachers and investigates the nature of their limitations. Participants rated a fully informative teacher and an
underinformative teacher in two different orders. Six- and 7-year-olds (N = 28) successfully distinguished the
teachers regardless of the order (Experiment 1), whereas 4- and 5-year-olds (N = 82) succeeded only when the
fully informative teacher came first (Experiments 2 and 3). After seeing both teachers, 4-year-olds (N = 32)
successfully preferred the fully informative teacher (Experiment 4). These results are discussed in light of
developmental work in pragmatic implicature, suggesting that young children might struggle with sponta-
neously generating relevant alternatives for evaluating underinformative pedagogy.

Much of early learning unfolds in social contexts.
Young children spend much of their time sur-
rounded by others who constantly communicate
with them and teach them about the world. Chil-
dren also approach others as sources for learning,
actively requesting information to learn from
knowledgeable, helpful others (Goupil, Romand-
Monnier, & Kouider, 2016; Gweon & Schulz, 2011).
Therefore, it is critical for young learners to recog-
nize and evaluate others as informants to decide
whom to approach and trust for information, and
whom to avoid or discredit.

Previous research shows that even young chil-
dren recognize teachers who provide inaccurate
information (e.g., providing wrong labels for com-
mon household items) and preferentially choose to
learn from previously accurate informants (e.g.,
Birch, Vauthier, & Bloom, 2008; Jaswal & Neely,
2006; Koenig, Cl�ement, & Harris, 2004; Pasquini,
Corriveau, Koenig, & Harris, 2007). However, real-
world teachers and informants rarely tell blatant
lies or provide information that is obviously false;
their mistakes can be rather subtle, such as omitting

relevant pieces of information. Recognizing and
evaluating such underinformative pedagogy can be
particularly challenging for young learners, because
the information provided by the teacher is still true
of the world.

In pedagogical contexts where teachers are
expected to be knowledgeable and helpful, learners
readily draw inferences that go beyond what was
explicitly communicated. For instance, when a tea-
cher demonstrated one interesting function of a
novel toy, young children (even toddlers and chil-
dren in cultures where explicit teaching is rare)
inferred that the teacher intended to communicate
just one aspect of the toy; children constrained their
exploration to the demonstrated part, treating the
absence of additional information as evidence for
the absence of additional aspects to be learned
about the toy (Bonawitz et al., 2011; Shneidman,
Gweon, Schulz, & Woodward, 2016). This inference
rests on the assumption that a helpful, knowledge-
able teacher engages in pedagogical sampling to select
information that is maximally helpful for the lear-
ner; if the toy had additional interesting parts, the
teacher would have shown them, too (Shafto,
Goodman, & Frank, 2012; Shafto, Goodman, & Grif-
fiths, 2014). Thus, pedagogical contexts license
inductive leaps from even omission of information,
allowing learners to draw powerful inferences
about the world.
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However, when teachers violate such expecta-
tions, the power of pedagogical contexts can turn
into a hazard. Imagine that a teacher demonstrated
one function of a novel toy when the toy in fact
had additional, undemonstrated functions; a learner
who assumes that the teacher used pedagogical
sampling would end up drawing an inaccurate
inference about the toy. In this case, the teacher did
not provide any false information about the toy.
Instead, the teacher committed a sin of omission,
misleading the learner by providing true but incom-
plete information.

A recent study has shown that 6- and 7-year-olds
appropriately evaluate sins of omission in pedagog-
ical contexts (Gweon, Pelton, Konopka, & Schulz,
2014). In this study, children observed and rated a
puppet teacher who demonstrated one interesting
function of a toy to a na€ıve learner. One group of
children saw a fully informative teacher, because
the toy had just one function. The other group of
children saw an underinformative teacher, because
the toy had three additional functions that were left
undemonstrated. Even though the appearance of
the toy and the teacher’s behaviors were identical
across conditions, children’s ratings were signifi-
cantly lower for the underinformative teacher than
for the fully informative teacher. Furthermore,
when the teacher later introduced a new toy and
demonstrated one interesting function, children
explored the new toy more broadly if the teacher
had been previously underinformative than when
he had been fully informative. These results suggest
that by age 6, children explicitly evaluate sins of
omission and even adjust their exploratory behav-
iors to compensate for potentially underinformative
pedagogy.

Children’s Evaluation of Underinformative Pedagogy

As noted earlier, however, prior work shows that
sensitivity to pedagogical sampling emerges much
earlier in childhood. Even toddlers treat the absence
of additional information as meaningful in peda-
gogical contexts, drawing inferences not only from
what was demonstrated but also from what was
left undemonstrated (Bonawitz et al., 2011; Shneid-
man et al., 2016). This suggests that children must
start facing the potential hazards of underinforma-
tive pedagogy well before age 6. Do these young
children understand that a violation of pedagogical
sampling can mislead the learner, and do they eval-
uate underinformative teachers accordingly? How
does the sensitivity to sins of omission develop dur-
ing early childhood, and what does it tell us about

the cognitive mechanisms that underlie our evalua-
tion of informativeness?

One possibility is that an understanding of peda-
gogical sampling is the necessary and sufficient pre-
requisite for the ability to accurately recognize and
evaluate underinformative pedagogy. In other
words, once children expect that a knowledgeable,
helpful teacher would provide true and complete
information and draw strong inferences based on
these expectations, they might have no trouble eval-
uating those who violate such expectations. If so,
children might show no difficulty evaluating sins of
omission well before age 6.

An alternative possibility is that appropriate
evaluation of underinformative pedagogy requires
more than an understanding of pedagogical sam-
pling. To provide a lower rating to an underinfor-
mative teacher than to a fully informative teacher,
children should not only understand that the tea-
cher’s demonstration leads to an inaccurate infer-
ence (i.e., inferring that the toy has just one
function when it in fact has four) but also recognize
that the teacher could have done better by provi-
ding more relevant information and explicitly
penalize the omission he could have avoided. Chil-
dren younger than age 6 might experience difficulty
with any of these aspects of informant evaluation.

Development of Children’s Ability to Draw Pragmatic
Implicature

We believe that useful insights can be gained
from prior work on the development of pragmatic
implicature, which suggests that even though
young children readily draw pragmatic implica-
tures from verbal utterances, they still have trouble
evaluating underinformative speakers. Almost a
decade ago, Baldwin, Loucks, and Sabbagh (2008)
made an intriguing theoretical conjecture that our
reasoning about goal-directed, intentional actions
might be subject to similar constraints that underlie
our inferences from verbal communicative behav-
iors, guided by intuitions akin to Grice’s (1975)
cooperative principles. Following this argument,
here we first provide a brief review of this literature
and draw parallels between children’s understand-
ing of pedagogical sampling and children’s under-
standing of pragmatic implicatures. We then use
these connections to motivate our specific hypothe-
sis about young children’s ability to evaluate under-
informative teachers in pedagogical contexts.

Recent work on children’s understanding of sca-
lar implicature finds that even preschoolers readily
go beyond the literal meaning of speakers’
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utterances to infer their intended meanings. For
instance, when asked to find “a friend with
glasses,” 3-year-olds choose a face with just glasses
over a face with glasses and a top hat, even though
both choices are logically consistent with the utter-
ance (Stiller, Goodman, & Frank, 2015). Note that
these results parallel children’s inferences about a
toy’s function in pedagogical contexts; just as the
teacher would have demonstrated more if the toy
had additional functions, the speaker would have
mentioned the top hat if he really meant the other
face. In both cases, children went beyond the literal
interpretation of the utterance or demonstration to
infer what the informant intends to communicate,
with the expectation that the communicator is
knowledgeable, helpful, and informative.

However, despite the early emergence of such
pragmatic competence, a large body of work sug-
gests that children under 6 years of age have diffi-
culty evaluating underinformative utterances that
violate this expectation. For instance, a speaker
who says “the boy ate some cookies” when he ate
all the cookies is underinformative; he used a weak
scalar term “some” when a stronger term “all”
applies, thus providing a logically true yet prag-
matically infelicitous statement that can mislead the
listener to infer that the boy did not eat all the cook-
ies. Many studies have found that children under
age 6 consider such underinformative sentences as
acceptable (Huang & Snedeker, 2009; Noveck, 2001;
Papafragou, 2006; Papafragou & Musolino, 2003).
These failures are not limited to scalar expressions,
as 4-year-olds also fail to reject “the cat and the
cow are sleeping” given a picture that shows three
sleeping animals (a cat, a cow, and a dog; Barner,
Brooks, & Bale, 2011). These results suggest that
children’s failure to penalize logically true but
underinformative utterances is not necessarily due
to their pragmatic incompetence and that the ability
to draw pragmatic inferences alone is insufficient
for accurately evaluating underinformative speak-
ers.

Recent research offers at least two possible expla-
nations for this failure. One possibility is that chil-
dren might have difficulty in generating and
representing alternative lexical items for a given
scale (i.e., understanding that the speaker could
have used “all” instead of the logically correct but
pragmatically infelicitous “some”). For instance,
given a picture of three sleeping animals (a cat, a
cow, and a dog), children fail to reject sentences
“some of the animals are sleeping” or “the cat and
the cow are sleeping,” but accurately reject “only
the cat and the cow are sleeping” (Barner et al.,

2011). This suggests that children are sensitive to
underinformativeness, but it is revealed only when
the alternatives are made clear and salient in con-
text. Furthermore, exposing 5-year-olds to relevant
uses of the scalar item “all” helps them successfully
reject the underinformative uses of the term “some”
(Skordos & Papafragou, 2016). Another possibility
is that children are in fact sensitive to informative-
ness but fail to explicitly penalize underinformative
speakers, because they are more forgiving of speak-
ers who use an intermediate item (e.g., some) on
the scale when a stronger item (e.g., all) should be
used. For instance, Katsos and Bishop (2011) found
that although 5- and 6-year-olds fail to reject under-
informative utterances (e.g., “the boy ate some of
the cookies” when he in fact ate all of the cookies)
given binary choice (e.g., yes or no), they distin-
guish them from fully informative ones on a 3-point
scale.

From Pragmatic Implicature to Evaluation of “Sins of
Omission”

Drawing from these related findings, we might
expect that the ability to draw strong inferences in
pedagogical contexts is not necessarily sufficient for
accurately evaluating underinformative pedagogy.
Even though young children make inferences that
are consistent with the use of pedagogical sampling
(Bonawitz et al., 2011; Shneidman et al., 2016), they
might still experience difficulty with evaluating sins
of omission. As noted earlier, the difficulty might
arise in at least two different ways. First, young
children might fail to penalize sins of omission
because they have trouble understanding that the
teacher could have avoided misleading the learner
by providing more information. In this case, we
might see different patterns depending on which
teacher was evaluated first; more specifically, seeing
the fully informative teacher might help with their
subsequent evaluation of the underinformative tea-
cher. Second, young children might fail because
they are more tolerant of underinformative peda-
gogy, in which case they would show generous
evaluations regardless of the order.

In light of these possibilities, the current study
investigates the developmental trajectory of chil-
dren’s ability to evaluate underinformative peda-
gogy. We designed a task similar to that used in
Gweon et al. (2014) in which children first discov-
ered all functions of a novel toy and then observed
a puppet teacher teach another puppet learner
about the toy. Critically, we adopted a within-sub-
jects paradigm in which children observed and
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rated two teachers sequentially: a fully informative
teacher and an underinformative teacher, in two
different orders. Given the effect of prior exposure
to better alternative scalar items in evaluating prag-
matically underinformative utterances (Skordos &
Papafragou, 2016), this within-subjects design
allowed us to explore the possibility that young
children’s evaluations of an underinformative tea-
cher are affected by their prior experiences with a
fully informative teacher. Acknowledging limita-
tions of using binary measures in assessing chil-
dren’s pragmatic competence (Katsos & Bishop,
2011), we used a continuous, multipoint scale fol-
lowing Gweon et al. (2014) so that children could
provide graded evaluations for each teacher.

In Experiment 1, we first replicated 6- and 7-
year-olds’ ability to evaluate underinformative
teachers (Gweon et al., 2014) using this computer-
based, within-subjects task. In Experiment 2, we
asked whether 4- and 5-year-olds show difficulty
evaluating underinformative teachers and whether
their evaluations are affected by order of teachers.
In Experiment 3, we further explore the nature of
young children’s difficulty by manipulating the
kind of teacher children observed first before
observing the underinformative teacher. In Experi-
ment 4, we presented 4-year-olds with a direct con-
trast between the two teachers in a binary choice
paradigm.

Experiment 1

In Experiment 1, we replicated Gweon et al. (2014)
with the same age group (6- and 7-year-olds) using
a novel, computer-based task. Our task closely

mirrored the one used in Gweon et al. (2014) except
that children watched video clips of human actors
discover all functions of the toys (rather than
exploring the toys themselves) and saw videos of
puppet teachers on stage (rather than seeing the
experimenter impersonate a puppet teacher). This
computer-based task used pre recorded videos to
help minimize potential variability in children’s
interactions with the toys and the puppets’ actions,
and shortened the overall task to allow multiple
teachers to be observed and evaluated sequentially.
Each child provided a pair of ratings: one for a tea-
cher who demonstrated one function of a single-
function toy (informative teacher; equivalent to the
teacher in Teach 1/1 condition in Gweon et al.,
2014), and another teacher who demonstrated only
one function of a four-function toy (underinformative
teacher; equivalent to the teacher in Teach 1/4 con-
dition in Gweon et al., 2014). By manipulating the
order of teachers across conditions while controlling
for the number of demonstrations, we asked
whether children’s evaluation of the underinforma-
tive teacher is influenced by their previous observa-
tion and evaluation of the informative teacher
(Figure 1).

Method

Subjects

Twenty-eight 6- and 7-year-olds were recruited
from a local museum (17 girls; Mage(SD) = 7.05
(0.54), range = 6.07–7.90), and were randomly
assigned to the informative first condition (N = 14)
or the underinformative first condition (N = 14).
This sample size was larger than the minimum

Figure 1. Procedures in Experiments 1 and 2, and the rating scale.
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(N = 10) required for 80% power in a within-sub-
jects design given the large effect size (d = 1.1) in
Gweon et al. (2014), Experiment 1 (data collection
period: August 2013–April 2014; three additional
children were tested in March 2015). An additional
six children were dropped from analysis due to
experimental error (N = 2), failure to pass the pre-
defined inclusion criteria of correctly reporting the
number of functions of the toy (N = 2), or rating
the incorrect teacher higher than the correct teacher
(N = 2; see Procedure). The demographics of partic-
ipants were representative of a typical urban mid-
dle-class neighborhood.

Materials

Stimuli were presented as videos on a 13-in.
MacBook Pro using MATLAB and PsychToolBox.
Children viewed four trials total: two critical trials
in which a puppet teacher demonstrated a toy (toy
teacher trials: informative teacher and underinfor-
mative teacher) and two additional trials in which a
puppet teacher provided labels for familiar objects
(label teacher trials: correct teacher and incorrect
teacher). Two custom-made toys, one yellow (Toy
A) and one gray (Toy B), were used in the toy tea-
cher trials. Toy A, which was used in Gweon et al.
(2014), had four causal affordances: twisting a pur-
ple knob activated a wind-up mechanism, pressing
a yellow button activated LED lights, pressing a
green button activated a spinning light, and press-
ing an orange button played music tunes. Toy B
also had four causal affordances: pressing a purple
tab made a beeping sound, pressing a gray tab pro-
duced a buzzing sound, pulling down a flap on
one side revealed a hidden mirror, and pulling
down a flap on another side revealed a hidden
embroidered duck. All of these were nonobvious
causal affordances; thus, each toy could be pre-
sented as a toy with four functions (in the underin-
formative teacher trial) or presented as if it just had
a single function (in the informative teacher trial).
The type of toy was counterbalanced throughout;
half the children saw Toy A in the informative tea-
cher trial and Toy B in the underinformative tea-
cher trial, whereas the other half saw the reverse.
For label teacher trials, four common household
objects were used: a stuffed carrot, a toy plane, a
ball, and a stuffed tiger. Four hand puppets were
used as the toy teachers (Paul and Bill for informa-
tive and underinformative trials) and label teachers
(Sally and Laura for correct and incorrect trials). An
Elmo puppet was used as a na€ıve learner. Children
used a rating scale with tick marks (0–20) and a

magnetic marker to evaluate each teacher. The scale
was split into four different colored sections, along
with faces that varied from frowny to smiley to
serve as anchor points between the sections.

Procedure

Participants were tested in a quiet room inside the
museum. All participants first received a brief train-
ing with the rating scale. The experimenter said, “We
will watch some teachers who will teach Elmo about
their toys. Then we will tell them how helpful they
were in teaching Elmo so that they can do a better
job next time.” She briefly explained the rating scale,
and asked children to indicate where they would
place the marker on the scale if the teacher did a
“very good job,” “just okay,” and “not a good job”
teaching Elmo about the toy. Children then under-
went two toy teacher trials followed by two label tea-
cher trials (correct and incorrect). Across two
conditions, we varied the order of the toy teacher tri-
als. In the informative first condition, the informative
teacher trial was presented first; in the underinforma-
tive first condition, the underinformative teacher trial
was presented first. Each toy teacher trial consisted
of three phases: exploration, teaching, and rating (see
Figure 1).

Exploration. Children first watched a video of
a na€ıve adult exploring the toy. Two different
adults explored Toy A and Toy B, respectively. In
the informative teacher trial, the adult said, “I won-
der what this toy does!” and discovered one func-
tion of the toy (wind-up mechanism on the Toy A;
beep on Toy B) while acknowledging that other
parts do not do anything. At the end of the video,
she exclaimed, “This toy does one thing!” In the
underinformative teacher trial, the adult sequen-
tially discovered four functions of the toy, and said,
“This toy does four things!” We ensured that the
adult did not deliver any pedagogical cues; they
initially claimed to be na€ıve about the toy, their
utterances were self-directed, and they never
directly addressed the child or made eye contact
with the camera.

Children were then asked how many things the
toy does. If the child could not answer or gave an
incorrect answer, the experimenter replayed the
video and prompted the child again. We dropped
and replaced two children who were unable to
report the correct number of functions after the sec-
ond viewing.

Teaching. Children then watched a video of a
toy teacher (Paul or Bill) teaching Elmo about the
same toy they saw in the exploration phase. The
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toy teacher said, “Hi, I’m Paul (Bill), and I know all
about this toy. I’m going to show you how it
works!” Critically, in both the informative teacher
and underinformative teacher trials, children
watched the toy teacher demonstrate just one func-
tion. Thus, the toy teacher was fully informative in
the informative teacher trial and underinformative
in the underinformative teacher trial.

Rating. The experimenter then brought out
the scale and asked the child, “How helpful was
Paul (Bill)? How good of a job did he do teaching
Elmo about the toy?” The participant indicated his
or her response by placing a small marker on the
rating scale. Then, the same procedure (exploration,
teaching, and rating) was repeated with the other
trial.

After rating two toy teachers, children rated two
label teachers who taught Elmo the names of famil-
iar objects. The correct teacher correctly referred to
a toy carrot as a “carrot” and a toy plane as a
“plane”; the incorrect teacher incorrectly labeled a
ball as a “cup” and a stuffed tiger as a “cow.” After
each teacher provided names for the objects, the
experimenter brought out the same scale and asked
the child to rate the teacher. The order of the cor-
rect and incorrect teachers was counterbalanced. As
prior work suggests that even preschoolers reliably
distinguish informants who provide correct and
incorrect names of familiar objects (e.g., Koenig &
Harris, 2005), these ratings were mainly collected to
identify children who did not yet understand how
to use the rating scale.

Pilot data on an earlier version of the study sug-
gested that younger children are less likely to pro-
vide clear justifications for their ratings; due to the
length of the task and multiple rating trials, we col-
lected explanations only as an optional, exploratory
measure (mainly from older participants in Experi-
ment 1, and about half of the participants in Experi-
ment 2 who seemed comfortable verbally
interacting with the experimenter) by asking them
to justify their response after each rating.

Results and Discussion

First, we asked whether our results replicated
Gweon et al. (2014) by comparing just the first trial
of each participant, as if the two groups of children
rated either the informative teacher or the underin-
formative teacher. Consistent with previous find-
ings, 6- and 7-year-olds who rated the informative
teacher on their first trial gave a higher rating than
those who rated the underinformative teacher on
their first trial (informative teacher M(SD) = M

(SD) =14.75(4.18) versus underinformative teacher
M(SD) = 8.57(5.45), t(24) = 3.37, p = .003).

Given that we implemented a within-subjects
design in which each child rated both teachers, we
also collapsed the informative first and underinfor-
mative first conditions to compare the average rat-
ings for informative and underinformative teachers.
Again, 6- and 7-year-olds gave a higher rating for
the toy teacher in the informative teacher trials than
in the underinformative teacher trials (informative
teacher M(SD) = 15.30(4.73) versus underinfor-
mative teacher M(SD) = 8.25(5.78), t(27) = 5.85,
p < .001).

To ask whether the order of the toy teachers
affected ratings, we performed a 2 (trial: informa-
tive teacher, underinformative teacher) 9 2 (condi-
tion: informative first, underinformative first) mixed
analysis of variance (ANOVA) with trial as a
within-subjects factor and condition as a between-
subjects factor. The results revealed a significant
effect of trial, F(1, 26) = 33.01, p < .001, g2 = .318,
no main effect of condition, F(1, 26) = .29, p = .592,
and no interaction between condition and trial, F(1,
26) = .04, p = .851. Planned t tests confirmed that
children in both conditions rated the informative
teacher higher than the underinformative teacher
(informative first condition: M(SD) = 14.75(4.18)
versus 7.93 (6.28), t(13) = 4.34, p < .001; underinfor-
mative first condition: M(SD) = 15.86(5.33) versus
8.57(5.45), t(13) = 3.86, p = .002). Including children
who failed to correctly evaluate the correct and
incorrect teachers (N = 2) did not change these
results. Informative first condition: (SD) = 14.70
(4.03) versus 8.6(6.59), t(14) = 3.74, p = .002; under-
informative first condition: M(SD) = 16.13(5.25) ver-
sus 9.33(6.02), t(14) = 3.73, p = .002.

Finally, age did not affect the extent to which chil-
dren penalized the underinformative teacher relative
to the informative teacher; there was no correlation
between age and each participant’s difference in rat-
ings of the two teachers (Age 9 Difference in Rat-
ings between the informative and underinformative
teachers: r = �.004, p = .983).

Children’s explanations further suggested that
their low ratings for the underinformative teacher are
due to his “sin of omission”; most children (9 of 12
and 8 of 10 in the informative first and underinforma-
tive first conditions, respectively) explicitly appealed
to the number of functions taught or completeness of
teaching (e.g., “he only showed him one thing but
there were four things,” “he didn’t teach all of them”).

These results replicate the findings from Gweon
et al. (2014), showing that by age 6, children reli-
ably detect sins of omission in pedagogical contexts.
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Even though the two teachers each demonstrated
one function of an interesting toy, they appropri-
ately distinguished them in their ratings by giving
a lower rating for an underinformative teacher than
for a fully informative teacher. By using a within-
subjects paradigm, we confirmed that this relative
penalty for the underinformative teacher does not
change with the order of teachers. As predicted by
previously reported success in a between-subjects
paradigm (Gweon et al., 2014), children rated the
underinformative teacher poorly even when this
teacher was the very first teacher they rated (Fig-
ure 2).

Experiment 2

In Experiment 2, we examined younger children’s
ability to evaluate sins of omission. More specifi-
cally, we explored two different ways in which
4- and 5-year-olds have difficulty evaluating under-
informative teachers; they might either fail to recog-
nize sins of omission across the board, or their
sensitivity might be influenced by whether they
observed and evaluated a fully informative teacher
before the underinformative teacher.

Method

Subjects

Given the possibility for an age-related difference
between ages 4 and 5, we planned for a larger sample
size compared to Experiment 1, ensuring equal num-
bers of 4- and 5-year-olds. We thus recruited thirty-
two 5-year-olds (16 girls; Mage(SD) = 5.46(0.30),

range = 5.00–5.97, N = 16 per condition) and thirty-
two 4-year-olds(16 girls; Mage(SD) = 4.51(0.30),
range = 4.07–4.99, N = 16 per condition; data collec-
tion: August 2013–May 2014; October 2014–March
2015), from a local museum or a university-affiliated
nursery school. Although many families were from
middle-class families, their socioeconomic, cultural,
and ethnic backgrounds were diverse and representa-
tive of the local population. Following Gweon et al.
(2014) and Experiment 1, we excluded an additional
twenty-two 4-year-olds and twelve 5-year-olds from
analysis because they rated the incorrect teacher the
same as or higher than the correct teacher. Given the
high exclusion rate, we also report results including
all children.

Materials

The stimuli were identical as in Experiment 1.

Procedure

All children were assigned either to the informa-
tive first or the underinformative first condition,
and the procedure was identical to Experiment 1.
Because pilot data suggested that 4-year-olds often
get confused during the training, we removed the
smaller tick marks between the main anchor points
for 4-year-olds. This effectively converted the 21-
point scale to a 5-point scale, but the scores were
converted back to 21 points for comparisons with
other data (mapping from 21- to 5-point scale: 0 to
1, 5 to 2, 10 to 3, 15 to 4, 20 to 5). All children
received training almost identical to Experiment 1
except that the experimenter mapped all five points
on the scale explicitly stating the meaning of each

Figure 2. Results from Experiments 1 and 2. *p < .05. **p < .01. ***p < .001.
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point (very good job teaching, kind of good, just okay,
kind of bad, really bad) to ensure that children under-
stood the scale and the purpose of the rating task.

Results and Discussion

We first compared the ratings between the infor-
mative and underinformative teachers using just the
first trials, as if the children were run in a between-
subjects task. We found that when children rated
either the informative or underinformative teacher
first, they did not distinguish between the two tea-
chers (informative teacher M(SD) = 16.95(5.55) ver-
sus underinformative teacher M(SD) = 15.44(7.00),
t(59) = 0.96, p = .341). We found the same pattern in
the older half of the participants 5-year-olds: informa-
tive teacher M(SD) = 16.28(5.94) versus underinfor-
mative teacher M(SD) = 15.88(7.14), t(29) = 0.17,
p = .862), as well as in the younger half (4-year-olds:
informative teacher M(SD) = 17.63(5.23) versus
underinformative teacher M(SD) = 15.00(7.07),
t(27) = 1.19, p = .243).

Given that each child rated both teachers, we
then used all trials to compare ratings for the toy
teachers by collapsing across conditions. We found
that children did rate the informative teacher higher
than the underinformative teacher, informative tea-
cher M(SD) = 16.42(5.09) versus underinformative
teacher M(SD) = 13.19(7.72), t(63) = 3.60, p < .001,
and this was true not only in the older half of the
group, 5-year-olds: informative teacher M(SD) =
15.63(5.21) versus underinformative teacher teacher
M(SD) = 13.09(7.66), t(31) = 2.20, p = .036, but also in
the younger half, 4-year-olds: informative teacher
M(SD) = 17.22(4.93) versus underinformative teacher
M(SD) = 13.28(7.89), t(31) = 2.85, p = .008.

Our main question was whether children’s rat-
ings showed different patterns across conditions
(order of trials). Collapsing across 4- and 5-year-
olds, we found that a 2 (trial: informative teacher
vs. underinformative teacher, within-subjects fac-
tor) 9 2 (condition: informative first vs. underinfor-
mative first; between-subjects factor) mixed
ANOVA revealed a significant effect of trial, F(1,
62) = 15.07, p < .001, g2 = .062, and an interaction
between trial and condition, F(1, 62) = 11.14,
p = .001, g2 = .047. Planned t tests confirmed that
children in the informative first condition rated the
informative teacher higher than the underinfor-
mative teacher, and the pattern was clear in both
age groups (5-year-olds: informative teacher
M(SD) = 16.28(5.94) versus underinformative tea-
cher M(SD) = 10.31(7.34), t(15) = 4.22, p < .001; 4-
year-olds: informative teacher M(SD) = 17.63(5.23)

versus underinformative teacher M(SD) = 11.56
(8.51), t(15) = 2.692, p = .017). However, children
showed a marked failure in the underinformative
first condition (5-year-olds: informative teacher
M(SD) = 14.97(4.45) versus underinformative tea-
cher M(SD) = 15.88(7.14), t(15) = 0.66, p = .522;
4-year-olds: informative teacher M(SD) = 16.81(4.75)
versus underinformative teacher M(SD) = 15.00
(7.07), t(15) = 1.21, p = .245).

We then asked whether children’s relative pen-
alty for the underinformative teacher changes with
age. No correlation was found between age and the
difference between their ratings for the informative
and underinformative teachers in either condition
(Age 9 Difference in Ratings: informative first:
N = 32, r = �.08, p = .675; underinformative first:
N = 32, r = �.13, p = .486).

Many children in this younger age group failed
to pass the inclusion criteria: twenty-two 4-year-
olds and twelve 5-year-olds failed to rate the correct
teacher higher than the incorrect teacher. Given the
high exclusion rate, we ran the analyses including
these 34 children (totalN = 98;Mage(SD) = 4.91(0.55),
range = 4.06–5.97), to confirm that all results
remained significant. A 2 (trial) 9 2 (order) ANOVA
revealed a significant effect of trial, F(1, 96) = 14.60,
p < .001, and an interaction between trial and order,
F(1, 96) = 12.62, p < .001. Planned t tests in each
condition for each age group also showed the same
pattern, showing robust success in the informative
first condition (5-year-olds: informative teacher
M(SD) = 17.28(5.18) versus underinformative teacher
M(SD) = 12.04(7.65), t(22) = 4.05, p < .001; 4-year-
olds: informative teacher M(SD) = 18.48(4.09) versus
underinformative teacher M(SD) = 13.28(7.56),
t(28) = 3.59, p = .001), and a marked failure in the
underinformative first condition (5-year-olds: infor-
mative teacher M(SD) = 15.21(5.57) versus underin-
formative teacher M(SD) = 15.24(6.91), t(20) = �0.02,
p = .986; 4-year-olds: informative teacher M(SD) =
14.88(6.60) versus underinformative teacher M(SD) =
14.80(7.14), t(24) = 0.047, p = .963).

These results suggest that 4- and 5-year-olds
show some sensitivity to sins of omission, but
they do so only under specific conditions. Chil-
dren’s ratings were highly influenced by the
order in which they saw different trials; children
were able to provide a lower rating for the
underinformative teacher (underinformative tea-
cher) only if they had already rated a fully infor-
mative teacher (informative teacher). When they
saw the underinformative teacher first, children
rated this teacher just as highly as the fully infor-
mative teacher.
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It is possible that these results emerged from a
simple bias to provide a generous rating for anyone
they evaluate first. If the baseline rating is higher in
younger children, then even though they are sensi-
tive to sins of omission, children in the underinfor-
mative first condition might have been unable to
rate the informative teacher higher than the under-
informative teacher simply because they had
already given a very generous rating to the under-
informative teacher. If this is the case, then children
might provide a similarly generous rating even for
a teacher who provides obviously false information.
To address this possibility, we recruited a separate
group of 4- and 5-year-olds (N = 12, 7 girls; Mage

(SD) = 5.22(0.52), range = 4.37–5.97) years, and
asked children to rate the incorrect teacher who
provided inaccurate labels for familiar objects (we
used the same video clip used in Experiments 1
and 2). The average rating, M(SD) = 9.58(8.38), was
just as low as the rating for the incorrect teacher in
the main experiment (M(SD) = 4.02 (4.88), p = .196),
and significantly lower than the average rating for
the underinformative teacher in the underinforma-
tive first condition who was also rated first (incor-
rect teacher M(SD) = 9.58(8.38) versus incorrect
teacher M(SD) = 15.44(7.00), t(17) = 2.15, p = .046).
These data suggest that our 4- and 5-year-olds’ fail-
ure to evaluate underinformative teachers in the
underinformative first condition is not simply due
to a high baseline rating.

As expected, the majority of the younger chil-
dren were unable to verbally justify their ratings
or simply restated the meaning of the scale (e.g.,
“because he did a good job”). However, 8 of 18
in the informative first condition explicitly men-
tioned the number of functions or the complete-
ness of the demonstration while only 3 of 19 in
the underinformative first condition did so
(p = .08, two-tailed Fisher’s exact test); although
these measures were optional and the results are
only suggestive, this provides further support that
children in the informative first conditions were
more likely to recognize omission as a “sin” and
appropriately rate the teacher’s underinformative
demonstration.

In sum, young children’s evaluation of sins of
omission was highly influenced by the order of
teachers. When 4- and 5-year-olds saw the fully
informative teacher before the underinformative
teacher, children’s performance was indistinguish-
able from those of 6- and 7-year-olds in Experiment
1. Furthermore, the relative penalty for the underin-
formative teacher did not show any age-related
change. However, when children saw the

underinformative teacher before seeing the fully
informative teacher, they failed to rate the two
teachers differently.

Experiment 3

Results from Experiment 2 show that young chil-
dren’s ratings were clearly influenced by the order,
suggesting that prior experience with a fully infor-
mative teacher is critical for successfully evaluating
an underinformative teacher.

Why did young children succeed in the informa-
tive first condition but not in the underinformative
first condition? One possibility is that the mere pro-
cess of explicitly evaluating a teacher as “helpful”
led children to be more vigilant, increasing their sen-
sitivity for sins of omission. If so, we might expect
any experience of evaluating a teacher as helpful
would lead to success, such as giving a high rating
to a teacher who provided accurate information.

However, insights from the pragmatics literature
suggest that seeing an example of a fully informa-
tive demonstration might have helped children gen-
erate the relevant scale for evaluating the
subsequent underinformative demonstration. Note
that children were simply asked to rate “how help-
ful the teacher was” in teaching Elmo without any
specification of what “helpful teaching” entails.
That is, a teacher could be regarded as helpful sim-
ply by being nice and friendly, showing something
interesting, or providing accurate information.
Thus, children who saw the underinformative tea-
cher first might have had difficulty understanding
the relevant dimension on which the teachers ought
to be evaluated. By contrast, children who saw the
informative teacher first might have more easily
recognized that the next teacher failed to be maxi-
mally helpful and that he could have provided
additional demonstrations to be fully informative.

In Experiment 3, we provide additional support
to the hypothesis that young children’s difficulty
arises from their inability to spontaneously generate
a relevant representation of a fully informative tea-
cher. If children’s success were due to the mere
experience of rating a teacher as helpful, then rating
a teacher who was helpful for a different reason
(i.e., providing accurate labels for objects) would
also lead children to successfully evaluate sins of
omission. However, if understanding the relevant
dimension for comparison (i.e., providing complete
information) is critical for evaluating sins of omis-
sion, children would continue to fail even after pro-
viding high ratings for such a teacher.
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Method

Subjects

Eighteen 4- and 5-year-olds were recruited from
a university-affiliated nursery school and local
museum. Most children were from middle-class
families with diverse socioeconomic, cultural, and
ethnic backgrounds that were representative of the
local population (7 girls; Mage(SD) = 5.15(0.58),
range = 4.04–5.83; data collection: June 2015–
August 2015). Following previous experiments, we
excluded seven additional children for rating the
incorrect teacher the same as or higher than the cor-
rect teacher.

Materials

Stimuli were identical as in Experiments 1 and 2.

Procedure

Procedures were similar to Experiments 1 and 2,
except that the trial order was fixed. The trials were
always shown in this order: correct teacher, under-
informative teacher, informative teacher, and incor-
rect teacher.

Results and Discussion

Children in Experiment 3 first rated the correct
teacher, followed by the underinformative teacher,
and then the informative teacher. If the success in
the informative first condition in Experiment 2 is
simply because children gave a high rating for any
teacher, then we would see successful distinction
between the two toy teachers in Experiment 3.
However, children failed to rate the underinforma-
tive teacher lower than the informative teacher
(informative teacher M(SD) = 11.67(8.22) versus
underinformative teacher M(SD) = 13.61(7.43), t
(17) = 1.44, p = .167) suggesting that simply giving
a high rating to a teacher does not help children
succeed.

Given the high exclusion rate, we conducted an
additional exploratory analysis as in Experiments 1
and 2, including the seven children who failed to
pass the inclusion criteria. In this larger data set, a
trend that was insignificant in the main analysis
became statistically significant; the average rating
for the underinformative teacher was higher than
the informative teacher (informative teacher
M(SD) = 14.2(7.0) versus underinformative teacher
M(SD) = 11.8(7.6), t(24) = 2.213, p = .037). Although
we did not predict this reversal prior to this

analysis, this pattern is not inconsistent with our
overall hypothesis. Note that children in Experi-
ment 3 first rated the correct teacher (who simply
named familiar objects) followed by the underinfor-
mative teacher (who demonstrated a toy that had
four interesting functions). This might have high-
lighted the novelty of the toy and its interesting
causal effects, arguably making the next teacher
(informative teacher who demonstrated a toy with
just one function) relatively less attractive or even
considered “less helpful” for some children.
Although explanation data could be potentially
helpful, only a few offered justifications (N = 3)
and thus were not analyzed. Therefore, this remains
a speculation, and we remain cautious about inter-
preting the unpredicted effect in this exploratory
analysis.

Most importantly, the failure in Experiment 3
(compared to their success in the informative first
condition in Experiment 2) again reveals a striking
limitation in young children’s sensitivity to infor-
mativeness. Unlike older children, younger children
(4- and 5-year-olds in our sample) failed to recog-
nize and evaluate underinformative pedagogy with-
out first seeing a fully informative demonstration
(Figure 3).

Experiment 4

Results from Experiment 2 showed that young chil-
dren successfully detect and evaluate sins of omis-
sion under certain conditions. More specifically,
when they have had prior experience with a fully

Figure 3. Results from Experiments 3 and 4. *p < .05. **p < .01.
***p < .001. In Experiment 3, children rated the correct teacher
first and then rated the underinformative teacher, followed by
the informative teacher.
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informative teacher, even 4-year-olds successfully
penalized the underinformative teacher in their rat-
ings. Furthermore, results from Experiment 3 pro-
vide suggestive evidence that it is the observation
of a fully informative demonstration rather than the
process of explicit rating that helps children suc-
ceed. If children’s success depends on their under-
standing of what the teacher could have done, then
presenting young children with binary choice
between the informative and underinformative
teachers would also lead to success even without
the experience of explicitly rating the teachers.
Observing two teachers back to back should create
a clear contextual contrast, and children should suc-
ceed regardless of the teacher order. We test this
hypothesis in Experiment 4. Furthermore, we lim-
ited our age range to just 4-year-olds to provide
conclusive evidence that 4-year-olds can success-
fully evaluate sins of omission given enough con-
textual support.

Method

Subjects

Thirty-two 4-year-olds were recruited from a
university-affiliated nursery school (18 girls;
Mage (SD) = 4.43(0.27), range = 3.99–4.97; data col-
lection: January 2015–September 2015). An addi-
tional two children were tested but were excluded
due to technical errors (N = 1) or failing to report the
correct number of functions for each toy (N = 1).

Materials

Stimuli were identical as in Experiments 1–3.

Procedure

Procedures were similar to Experiments 1–3,
except that instead of rating after each trial, chil-
dren first watched both trials (informative and
underinformative, order counterbalanced) and then
were asked to choose between the two teachers.
The experimenter placed the toy teacher puppets
on the table, equidistant from the child, and asked
“Who did a better job teaching Elmo? Paul or Bill?”
Children indicated their choice by pointing, touch-
ing, or saying the puppet’s name.

Results and Discussion

When asked who was more helpful, 72% of chil-
dren chose the informative teacher over the

underinformative teacher (23 of 32; p = .020, bino-
mial test). We found no difference between the chil-
dren who saw the informative teacher first (10 of
15, 67.7%) and the children who saw the underin-
formative teacher first (13 of 17, 76.4%). Among
those who made the correct choice, 14 provided
verbal justifications and 6 of these children referred
explicitly to the completeness of teaching or num-
ber of functions taught; among those who were
inaccurate, only 1 of 9 children erroneously said the
(chosen) teacher showed more things and the rest
provided irrelevant answers (e.g., “I just know it”).
These results suggest that given a clear contrast
between fully versus underinformative teachers
(i.e., having seen both teachers back to back), even
4-year-olds reliably preferred teachers who provide
complete information.

General Discussion

Across four experiments, we tested children’s abil-
ity to evaluate “sins of omission”; true but underin-
formative pedagogy that can mislead the learner.
We asked whether children provide lower ratings
to a teacher who demonstrates one function of a
four-function toy (thus providing an underinforma-
tive demonstration) than to a teacher who demon-
strates one function on a single-function toy (thus
providing a fully informative demonstration). Our
results (a) replicated earlier work (Gweon et al.,
2014) showing that 6- and 7-year-olds successfully
rate the underinformative teacher lower than the
fully informative teacher using a new task, (b)
revealed the same pattern of evaluation in 4- and
5-year-olds, but only when the fully informative tea-
cher was evaluated before the underinformative
teacher, and (c) provided further evidence with
4-year-olds, showing that they prefer the fully infor-
mative teacher over the underinformative teacher
after sequentially observing the two teachers. Col-
lectively, these results suggest that children as
young as 4 are capable of evaluating sins of omis-
sion, although their competence is revealed only
under certain conditions.

The striking effect of teacher order suggests that
young children are not simply more tolerant of
underinformativeness. We considered this possibil-
ity given recent work suggesting that 5- and 6-year-
olds’ fail to reject underinformative utterances
because they are more generous toward pragmatic
infelicities (Katsos & Bishop, 2011). If children were
simply tolerant of pragmatic violations, their ratings
would not have been influenced by order; instead,
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we would have seen a deficit in penalizing the
underinformative teacher in both conditions.
Although suggestive, children’s explanations in
Experiment 2 also provide further support that
younger children’s tendency to evaluate teachers
with respect to their informativeness is influenced
by the order of teachers. However, it remains possi-
ble that the reluctance to reject or penalize others
further complicates their ability to evaluate sins of
omission.

The pattern of our data is more consistent with
the possibility that children’s difficulty evaluating
sins of omission is due to their difficulty under-
standing what it means for a teacher to be “help-
ful” in the context. Our hypothesis was motivated
by recent work showing children’s limited success
in scalar implicature tasks, suggesting that chil-
dren’s failure to reject underinformative scalar
expressions (e.g., use of “some” when “all” applies
better) might come from their inability to sponta-
neously consider the relevant alternative term the
speaker could have used (Barner et al., 2011; Fop-
polo, Guasti, & Chierchia, 2012; Skordos & Papafra-
gou, 2016; Horowitz, Schneider, & Frank, in
review). Possible reasons for this difficulty in these
tasks include a lack of lexical knowledge as well as
a general inferential failure to generate and consider
relevant alternative representations.

In particular, a recent study showed that young
children’s sensitivity to pragmatically underinfor-
mative scalar expressions (e.g., “Some of the blickets
have a crayon” when all of the blickets have a
crayon) is modulated by their prior experience with
relevant versus irrelevant uses of a stronger alterna-
tive item “all” (Skordos & Papafragou, 2016). More
specifically, 5-year-olds were able to reject such
underinformative sentences only when they have
first rejected a sentence “All of the blickets have
umbrellas” as a description of a picture in which
only three of four blickets have an umbrella (use of
“all” is wrong due to quantity) but not when they
rejected the same sentence as a description of a pic-
ture in which all of the blickets had a shovel (use of
“all” is wrong due to the kind of objects). Similarly,
simply accepting a correct use of “all” did not facil-
itate subsequent rejection of an infelicitous “some,”
but evaluating various infelicitous uses of “all” and
“some” improved children’s later judgments (Fop-
polo et al., 2012). These results resonate with the
strong effect of teacher order in our findings, add-
ing weight to the idea that the relevant experience
of a more appropriate alternative matters for chil-
dren’s sensitivity to pragmatically underinformative
expressions, regardless of whether the inferences

are drawn from verbal utterances or pedagogical
demonstrations.

These parallels, although intriguing, open further
questions about how children interpret and evalu-
ate pedagogical actions. Why does prior experience
with a fully informative teacher help children eval-
uate an underinformative teacher? First, seeing a
teacher who demonstrates a toy’s function might
simply help children detect that another teacher left
out some functions while demonstrating a different
toy. This might have led children to recognize and
penalize the incompleteness of the demonstration
itself, in the absence of an understanding that
incompleteness can be misleading in pedagogical
contexts. Second, because there are many possible
ways in which a teacher could be unhelpful (e.g.,
inaccurate, incomplete, uninteresting, clumsy, too
slow, too fast, etc.), seeing an example of a teacher
who provides complete information about one toy
might help children understand that the currently
relevant dimension for comparison or evaluation is
the completeness of the demonstration. This might
allow children to interpret the incomplete demon-
stration as potentially misleading and undesirable,
and less helpful than what it could have been.

Although our study does not directly tease these
possibilities apart, 4-year-olds’ robust preference for
the fully informative teacher (Experiment 4) pro-
vides indirect evidence that even the children in the
youngest age group successfully encoded and
retained the teachers’ actions regardless of the
order. Thus, the benefit of seeing the fully informa-
tive teacher might be less about helping children
notice the omission per se but more about recogniz-
ing and interpreting the omission as a sin. In particu-
lar, having a relevant representation of a fully
informative teacher might facilitate comparisons
with other teachers on the dimension of informa-
tiveness, helping children evaluate the underinfor-
mative teacher’s actions in light of possible
alternatives that could have made his teaching
more informative. A body of work on the develop-
ment of higher order relational reasoning suggests
that the process of comparing and categorizing var-
ious perceptual figures facilitates children’s ability
to detect and evaluate abstract, relational similari-
ties between these figures (e.g., Christie & Gentner,
2010; Kotovsky & Gentner, 1996). Similarly, prior
experience with a fully informative teacher might
have allowed children to better evaluate the subse-
quent teacher in light of the fully informative one,
leading them to successfully penalize his sin of
omission. Children’s explanations in both age
groups mostly referred to the incompleteness of
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teaching (a few mentioned teacher knowledgeabil-
ity), and almost none mentioned moral (e.g., “he
lied”) or trait (e.g., “he was mean”) inferences that
go beyond informativeness. However, the exact nat-
ure of the representations and the development of
richer inferences about moral or dispositional traits
of the teachers remain an interesting question for
future work.

We note at least three different reasons for
young children’s difficulty representing relevant
alternatives in our task. First, a general limitation in
representational capacity might have prevented
children from considering the full range of possible
alternatives. Indeed, researchers have proposed the-
oretical connections between pragmatic competence
and representational capacity (e.g., Foppolo et al.,
2012; see also Gopnik & Rosati, 2001).

Second, the social-evaluative nature of our task
speaks to the possible role of Theory of Mind and
an abstract understanding of informative communi-
cation in generating relevant, alternative goal-direc-
ted actions. That is, children might have trouble
understanding what other demonstrations the tea-
cher could have provided given his intent and
knowledge. For instance, if a teacher actually knew
only one of the four functions of a toy, he could
not have possibly provided more than one demon-
stration; recent work shows that adults, and even
4- to 6-year-olds exonerate teachers who provide
underinformative demonstration due to such epis-
temic constraints (Bass, Hawthorne, Goodman, &
Gweon, 2015; Bass, Bonawitz, & Gweon, 2017).
However, in Bass et al. (2017), children had already
observed and rated a fully knowledgeable and
informative teacher; it would be interesting to
examine the developmental trajectory of this “epis-
temic pardon”, and whether children’s perfor-
mance would be related to other theory of mind
measures.

Finally, young children might have struggled
with a more local problem of generating what a
“good” teacher is like in the specific context of the
current task, rather than suffering from a general
representational limit or a weak understanding of
informative communication. Just as lexical knowl-
edge play a key role in children’s ability to com-
pute scalar implicature (e.g., Barner et al., 2011,
Horowitz et al., in review), knowledge of concrete
action repertoires available within situational con-
straints might also be critically important for inter-
preting and evaluating others’ actions.

Importantly, these possibilities are not necessar-
ily mutually exclusive; any and all of these possibil-
ities might have contributed to young children’s

limited ability to evaluate sins of omission. In light
of these possibilities, we note one interesting aspect
of our data; the effect of order appeared rather
abruptly between ages 5 and 6, with little evidence
for a gradual change between these ages. Collaps-
ing across children who saw the fully informative
teachers first in Experiments 1 and 2, the difference
in ratings between the two teachers remained stable
and robust across ages 4–7. This suggests a possibil-
ity that the sensitivity to underinformativeness itself
is present even in the youngest children, but a sud-
den change between ages 5 and 6 facilitated chil-
dren’s teacher evaluation. One explanation is that
experience with formal schooling experience helps
children spontaneously understand that the most
relevant and defining property of helpful pedagogy
is informativeness (e.g., complete demonstration of
a toy’s functions). Although we did not collect
information about children’s formal schooling expe-
rience, further investigating this possibility would
help explain the reason behind the sudden shift that
occurs during this period. Indeed, further research
is required to understand the exact nature of chil-
dren’s limitations. Nevertheless, our results provide
meaningful support for the idea that pragmatic
competence, in both verbal communication and in
social inferences more generally, is rooted in both
content-based knowledge of available words and
actions and the ability to represent alternative states
of others (both their observable behaviors and their
unobservable mental states).

Evaluation of pragmatically infelicitous sentences
has traditionally been a topic in linguistics; evalua-
tion of “sins of omission,” on the other hand, is
considered a topic in social learning and pedagogi-
cal reasoning that started to gain interest more
recently (Gweon et al., 2014). Although rather dif-
ferent at a superficial level, both can be construed
as failures to conform to Grice’s cooperative princi-
ples (particularly maxim of quantity, Grice, 1975; see
also Horn, 1984). In other words, both are examples
of underinformative, and therefore potentially mis-
leading, behaviors that violate the expectation to be
helpful for the partner in a given communicative
context. Our data suggest that similar representa-
tional constraints might underlie children’s diffi-
culty in these two seemingly different domains,
providing preliminary empirical support for the
theoretical proposal made by Baldwin et al. (2008).
More specifically, the inferences drawn from goal-
directed, intentional actions might follow similar
pragmatic principles that guide our inferences from
verbal communicative behaviors. These results
build upon recent discoveries of young children’s
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ability to draw rich, sophisticated inferences from
intentional, goal-directed actions of others (e.g.,
Bonawitz et al., 2011; Butler & Markman, 2012;
Gweon, Tenenbaum, & Schulz, 2010; Shneidman
et al., 2016) by showing that children evaluate
others via the same principle they use for drawing
such inferences.

By identifying constraints in children’s evalua-
tion that parallel those found in implicature tasks,
the current work provides initial steps toward
drawing more explicit connections between prag-
matic inferences from verbal and nonverbal behav-
iors. In future work, it would be intriguing to find
parallel successes and failures in scalar implicature
tasks and our “sins of omissions” task within the
same group of participants, as well as the role of
representational capacity and theory of mind in
children’s performances. We look forward to a
body of future work that aims to provide a unified
view of pragmatic inferences, finding common
social and cognitive capacities that support infer-
ences from both verbal communication and goal-
directed actions.

Finally, our results have implications for method-
ological limitations in typical developmental studies
in detecting and interpreting developmental
changes. In the current study, we modified our pre-
vious single-trial task (Gweon et al., 2014) to specif-
ically test the hypothesis that accessing alternatives
is requisite to younger children’s appropriate evalu-
ations of underinformative demonstrations. In the
absence of this prediction, one could have used a
between-subject paradigm to test this younger pop-
ulation and concluded that 4- and 5-year-olds “do
not yet recognize sins of omission.” We were able
to detect this competence only by asking children
to evaluate both teachers. However, repeated ques-
tioning comes with its own hazards (e.g., Gonzalez,
Shafto, Bonawitz, & Gopnik, 2012; Poole & White,
1991), and it is not always the ideal design in many
developmental studies. Our findings highlight the
importance of carefully considering the limitations
of experimental designs particularly when drawing
conclusions about developmental trajectory.

Even from early in life, humans constantly com-
municate with and learn from each other. Although
the format of information and the modalities by
which we communicate might vary across contexts,
we are always tuned to others’ intentions and
knowledge, and we attempt to infer what others
mean by going beyond the evidence. From this per-
spective, violations of pedagogical sampling and
violations of scalar implicature are both failures to
conform to what we expect of others’ behaviors.

The current study provides an important first step
toward providing empirical links between some of
the most distinctively human behaviors: teaching,
learning, and communication.
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