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Abstract

The ability to recognize and evaluate reliable informants is a
critical skill for effective social learning. Building on prior
work showing children’s sensitivity to informants who omit
relevant information, here we asked whether children’s teacher
evaluations incorporate information about 1) the epistemic
state of the teacher, and 2) the amount and value of information
taught. Preschool-aged children rated informants who taught
learners about a novel toy with four functions; we systemat-
ically varied the number and value of functions the teachers
knew and taught. Our results indicate that children exoner-
ated unintentional omissions of teachers who had incomplete
knowledge, and provided graded ratings based on the degree of
omission. These findings are consistent with the predictions of
prior computational work, and suggest that the ability to reason
about others’ knowledge plays an important role in children’s
inferences about others’ efficacy as informants.
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Introduction

Young children rely heavily on others for their learning. Al-

though children readily explore and learn from their own ex-

perience (Schulz, 2012; Bonawitz, van Schijndel, Friel, &

Schulz, 2012; Stahl & Feigenson, 2015), pedagogy is a pow-

erful, effective way to learn about the world. Recent research

suggests that children do more than simply absorb and accu-

mulate information from others; they actively modulate their

inferences depending on the social context (Bonawitz et al.,

2011), and selectively approach others to request informa-

tion when help is needed (Gweon & Schulz, 2011; Goupil,

Romand-Monnier, & Kouider, 2016). However, learning

from pedagogy comes with an inherent hazard: being mis-

informed. Informants may vary in quality – some may be

wrong, ignorant, or even deceptive. Thus, the ability to de-

tect and evaluate unhelpful informants is critical for accurate

learning. How do young children face this challenge?

Prior research has found that children avoid learning from

informants who provide inaccurate information (e.g., Birch,

Vauthier, & Bloom, 2008; Jaswal & Neely, 2006; Koenig,

Clément, & Harris, 2004; Pasquini, Corriveau, Koenig, &

Harris, 2007). Recent studies further suggest that young chil-

dren recognize and evaluate a more subtle form of misinfor-

mation: providing accurate yet insufficient evidence. Given

a teacher who presented one function on a toy, children rated

the teacher as more helpful when the toy only had one func-

tion than when it had four (i.e., when the teacher omitted 3 of

the 4 functions; Gweon, Pelton, Konopka, & Schulz, 2014a;

Gweon & Asaba, in press). Children as young as four show

this sensitivity, although they successfully evaluate under-

informative teachers only after observing a fully informative

teacher (Gweon & Asaba, in press). Thus by the preschool

years, children expect teachers to be accurate and fully infor-

mative, and penalize those who violate these expectations.

This early-emerging sensitivity to teacher informativeness

raises important questions about how children make these

evaluations: What are the representations and inferences that

allow children to distinguish helpful and less helpful teach-

ers? One possibility is that children learn sets of rules and

exceptions that allow them to recognize and avoid undesir-

able teachers. Prior findings suggest that young children

are biased towards trusting adult informants, and may even

continue to trust them after discovering their unreliability

(Jaswal, Croft, Setia, & Cole, 2010). Children may also ac-

quire a set of rules akin to Gricean Maxims (Grice, 1975),

which prescribe that a helpful, cooperative communicator

should provide accurate and relevant information in the right

amount. If children are simply using learned heuristics or

rules to evaluate informants, it may be difficult for them to

make nuanced, context-specific judgments of informant qual-

ity, particularly in novel situations. However, another possi-

bility is that these evaluations arise from sophisticated infer-

ences about teacher informativeness; by understanding how

unobservable mental states of others (e.g., informants’ intent

or knowledge) can influence their teaching behaviors, chil-

dren can draw much more flexible and accurate informant

evaluations even in novel contexts.

Previous work on Theory of Mind and moral reasoning

suggests that young children readily interpret others’ observ-

able actions in light of their unobservable mental states: They

evaluate others’ actions based on their outcomes and on the

actor’s underlying intent, exonerating accidental harms (e.g.,

Cushman, Sheketoff, Wharton, & Carey, 2013; Wellman,

Cross, & Watson, 2001; Nelson, 1980; Baird & Astington,

2004). Furthermore, even toddlers exonerate an agent who re-

fused to help another person when the agent was incompetent

and thus unable to help the requester (Jara-Ettinger, Tenen-

baum, & Schulz, 2015). Given prior work on children’s abil-

ity to consider others’ mental states in evaluating others, here

we ask whether children can consider informants’ knowledge

and their competence in evaluating their teaching.

Prior computational work describes teacher-learner inter-

actions as based on a set of mutually constraining inferences.

The teacher considers the learner’s knowledge to select the

evidence that would maximally increase the learner’s belief

in the correct hypothesis. The learner updates his beliefs with

the assumption that the teacher is knowledgeable and intends
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to provide the best information for the learner (Shafto, Good-

man, & Frank, 2012; Shafto, Goodman, & Griffiths, 2014).

In this framework, a teacher can be evaluated based on how

she samples information for the learner, and what the learner

can infer from the information.

This allows us to consider two key hypotheses about what

might influence children’s evaluations of teachers. Consider

a teacher demonstrating a device with four functions (some

interesting, some humdrum) to a naı̈ve learner. How might

a rational observer evaluate the teacher, based on what she

demonstrates? First, we might predict that an evaluation of an

informant is sensitive to the epistemic state of that informant.

For example, consider two teachers, each of whom demon-

strates just one of the four functions. One teacher knows that

the device has four functions, but the other only knows about

the one function she demonstrated. While the learner only

learns about one of the four functions in both cases, we might

be more inclined to pardon the teacher who didn’t know about

the additional functions: The ignorant teacher demonstrated

everything she knew, and may thus be considered a better

teacher than the knowledgeable informant who omitted infor-

mation. We refer to this as the epistemic pardon hypothesis.

Our second hypothesis pertains to the quality of the taught

information. A teacher who knows all four functions of a

device will be most helpful if she demonstrates all four, and

least helpful if she demonstrates none. Extending this reason-

ing to partial demonstrations, we would predict evaluations

to be modulated by the degree of omission: Even when two

teachers both omit information, a teacher who demonstrates

two functions is still better than someone who showed just

one. Further, if the functions differ in their value (e.g., how

interesting they are), we might also expect an effect of the

value of demonstrated functions: A teacher who demonstrates

two high-value functions and omits two low-value functions

would be better than someone who does the opposite. We re-

fer to these predictions as the quality-of-omission hypothesis.

Recent computational work has formalized the two hy-

potheses posited above, and shown that adults’ evaluations

of various teachers are highly consistent with these hypothe-

ses (Bass, Hawthorne-Madell, Goodman, & Gweon, 2015).

When adults evaluate informant quality, they readily incor-

porate information about a teacher’s epistemic state, as well

as the amount and the value of taught information. Adults’

informant evaluations are thus likely based on abstract rep-

resentations of others’ minds rather than a set of rules that

dictate what a teacher should or should not do.

Some prior work suggests that children’s evaluations of

teachers also depend on abstract representations of knowl-

edge states rather than simple heuristics. For instance, chil-

dren show increased exploration of a toy following a teacher’s

demonstration of that toy if the teacher had previously com-

mitted a sin of omission (Gweon et al., 2014a), suggesting

that children use concrete demonstrations to infer abstract

qualities of teachers’ quality, and adjust their inferences ac-

cordingly. Children also understand that omission isn’t al-

ways bad: Given a toy with 20 buttons but only 3 that are

functional, children prefer a teacher who shows just the 3

functional buttons (as opposed to the one who additionally

shows the 17 inert buttons), if the learner already expects

only a few of the buttons to work (Gweon, Shafto, & Schulz,

2014b). Children thus readily consider learners’ epistemic

states to evaluate teacher helpfulness, and even judge omis-

sion as beneficial when partial demonstration is sufficient.

However, these studies leave open a critical question: Can

children consider the teacher’s epistemic state in evaluating

the helpfulness of their teaching? Going beyond recognizing

that teachers might not know everything (Jaswal & Neely,

2006), can children actually use this information to exoner-

ate under-informative pedagogy? Because children are sur-

rounded by many adults who are much more knowledgeable

than they are, this may be a particularly challenging inference

for young children.

Preschoolers’ Evaluations of Teachers

In the current study, we investigate whether preschool-aged

children’s teacher evaluations reflect the underlying represen-

tations of teachers’ knowledge and competence; in particu-

lar, we ask whether each of our two hypotheses (epistemic

pardon, and quality-of-omission) – both of which are con-

sistent with adults’ teacher evaluations (Bass et al., 2015) –

are also consistent with children’s ratings of teacher quality.

We showed children videos of five different informants who

taught learners about a novel toy with four functions. We

systematically varied the number and value of functions that

the teachers knew and taught, and randomized the order in

which the five teachers were seen with one caveat: All chil-

dren first saw the teacher who knew and taught all four of the

toy’s functions, and were told that this was an example of ex-

cellent teaching. Our decision to anchor children’s responses

in this way was motivated by prior findings: First, children

reliably rate teachers highly when they provide true and com-

plete information (e.g., Gweon et al., 2014a; Koenig & Har-

ris, 2005); second, although four- and five-year-olds’ ability

to evaluate under-informative teachers is limited, seeing an

example of a fully informative teacher first allows them to

successfully evaluate under-informative teachers (Gweon &

Asaba, in press). These results suggest that such contextual

support helps children attend more closely to dimensions of

teacher informativeness. Since we are interested in children’s

ratings of several under-informative teachers relative to each

other (and not to the fully informative teacher), we anchored

children’s ratings of this ideal teacher at the top of the scale.

Methods

Participants

Thirty-four children (Mage = 60 months, range = 49 − 72

months; 15 females) were tested at local preschools.

Materials

Rating Scale Children used a 0 to 20 point rating scale to

evaluate teachers. Children placed a small circular magnet on
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Discussion

Inspired by computational models of pedagogy and prior be-

havioral work with adults (e.g., Shafto et al., 2014; Bass et

al., 2015), here we investigated how children make nuanced

evaluations of helpful and unhelpful teachers; specifically, we

asked whether children 1) exonerate partial teaching based on

the teacher’s epistemic state, and 2) provide graded evalua-

tions based on the amount and value of information taught.

We found that, like adults, preschoolers were sensitive to

teachers’ epistemic states, and accordingly pardoned infor-

mants who provided less information when teaching from

limited knowledge. Children’s ratings were also sensitive to

the amount (but not the value) of information taught.

The results from our epistemic comparisons extend prior

work showing that children prefer truthful teachers (Koenig

et al., 2004; Koenig & Harris, 2005; Jaswal & Neely, 2006),

and fully informative teachers (Gweon et al., 2014a; Gweon

& Asaba, in press). They are also consistent with more recent

findings on children’s ability to consider learners’ epistemic

states (Gweon et al., 2014b) in evaluating teachers. How-

ever, our findings are somewhat surprising in light of the idea

that many explicit Theory of Mind (ToM) skills are just de-

veloping between the ages of three and five (Wellman et al.,

2001). Without explicit information about what the teacher

knew, preschoolers were able to 1) infer her epistemic state

by observing her exploration, and 2) use this representation

to pardon her “sin of omission”.

This finding thus raises important questions about the re-

lationship between the development of ToM reasoning and

social evaluation in pedagogical contexts. If ToM does in

fact modulate children’s teacher evaluations, children may

become more adept at selecting from whom to learn through-

out their preschool years. Indeed, Jaswal et al. (2010) found

that three-year-olds are almost indiscriminately trusting of

informants, while older children are more wary of possible

misinformation. It would be interesting to ask whether chil-

dren who are better at ToM reasoning also consider teachers’

epistemic states more readily, leading them to be more will-

ing than children with less proficient ToM abilities to exon-

erate teachers who were unintentionally under-informative.

Critically, given recent findings on the relationship between

ToM and children’s own teaching skills (Bass et al., in press),

such results would support important links between theory of

mind, pedagogical skill, and teacher evaluations.

Note that although children did exonerate the KL TL

teacher relative to the KA TL teacher, no under-informative

teacher was rated as favorably as the informant who knew and

taught all four of the toy’s functions. Intuitively, this makes

sense: Children’s ratings of an informant’s helpfulness will

reflect, among other things, how well a learner learned as

a consequence of the informant’s teaching. Thus while the

KL TL teacher did the best she could given what she knew,

she was still not as good of a teacher as the KA TA teacher

because she failed to discover information that could have

been useful for the learner. This intuition also naturally arises

in adults’ teacher evaluations, and is consistent with Bayesian

models of pedagogical reasoning (e.g., Bass et al., 2015). Are

there circumstances under which under-informative teaching

can be fully exonerated? In ongoing work, we are explor-

ing whether the degree to which children exonerate under-

informative teachers is modulated by contexts that explain

away the teacher’s failure to discover relevant functions and

resultant lack of knowledge (e.g., a broken toy).

Our results also show that children did not penalize all

omissions equally. Even though all teachers were under-

informative, children were sensitive to the “degree of omis-

sion,” giving lower evaluations to teachers who provided less

information. This extends prior work showing that children

distinguish fully informative teachers from those who were

vastly under-informative (Gweon et al., 2014a; Gweon &

Asaba, in press), and further suggests that children’s eval-

uations of under-informative teachers are based on a more

nuanced understanding of teachers’ behaviors than a simple

binary judgment. This leaves open questions about the nature

of the mechanisms that underlie sensitivity to informant qual-

ity more generally: How early do they emerge? What other

factors can children incorporate into their informant evalua-

tions, and how do these change as children develop?

Our work adds to the growing body of literature on chil-

dren’s ability to draw pragmatic inferences from others’ be-

haviors in both verbal and nonverbal communication. Re-

cent work has demonstrated intriguing parallels between chil-

dren’s evaluations of pedagogical informants and their ability

to draw scalar implicature (Gweon & Asaba, in press). Given

prior work on scalar implicature that reveals children’s ability

to evaluate infelicitous uses of quantifiers (Barner, Brooks, &

Bale, 2011; Katsos & Bishop, 2011), our results further sug-

gest that children as young as four might have the necessary

prerequisites for considering the “degree of sin” in infelici-

tous scalar expressions (e.g., it is worse to say that the boy

drank “a bit” of milk than to say he drank “some” milk, when

really he drank almost all the milk in the cup).

Finally, we note that children’s ratings in the current study

were not moderated by the value of the demonstrated func-

tions: Children rated a teacher who chose to show the

two lower-value functions just as highly as the teacher who

showed two higher-value functions. These results differ from

adults’ sensitivity to information value in a highly similar

paradigm (Bass et al., 2015). There are several possible ex-

planations for this null finding. First, the relative value of the

toy’s functions in our study may not have been salient enough

to elicit this difference. While we did validate the functions’

values in a separate group of participants, those children were

explicitly asked to compare and consider the functions’ “cool-

ness”; for children in the current study, these subtle value dif-

ferences may not have been conspicuous enough to differenti-

ate teachers who taught the songs versus the noises. A second

possibility is that the ability to consider the value of informa-

tion in service of making pedagogical evaluations does not

emerge until later in development. This would suggest that
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although children show remarkable ability in evaluating oth-

ers, there may be other important factors that young children

fail to consider. Third, it is possible that children are capa-

ble of considering information value (and that the functions’

values were sufficiently salient in our task), but that children

spontaneously attributed a reason for why the informant se-

lected these functions; for instance, perhaps the low-value

teacher really liked those functions, or thought they would

be more important for the learner to know. Future work could

tease apart these hypotheses to identify the role of informa-

tion value in children’s informant evaluations.

As we have discussed, there are many unanswered ques-

tions concerning the nature of children’s reasoning about ped-

agogical informants that our results do not directly address.

Nevertheless, along with prior work, our findings suggest

that young children do have abstract representations of what

it means to be a good teacher. Understanding the develop-

ment of children’s epistemic trust and its relationship to their

growing ability to reason about others’ minds will provide

further insight into the cognitive mechanisms that support the

uniquely human abilities to learn from and teach others.
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