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Young children understand pedagogical demonstrations as conveying generic, kind-

relevant information. But, in some contexts, they also see almost any confident,

intentional action on a novel artefact as normative and thus generic, regardless ofwhether

this action was pedagogically demonstrated for them. Thus, although pedagogy may not

be necessary for inferences to the generic, it may nevertheless be sufficient to produce

inductive inferences on which the child relies more strongly. This study addresses this

tension by bridging the literature on normative reasoning with that on social learning and

inductive inference. Three-year-old children learned about a novel artefact from either a

pedagogical or non-pedagogical demonstration, and then, a series of new actors acted on

that artefact in novel ways. Although children protested normatively in both conditions

(e.g., ‘No, not like that’), they persisted longer in enforcing the learned norms in the face of

repeated non-conformity by the new actors. This finding suggests that not all generic,

normative inferences are created equal, but rather they depend – at least for their

strength – on the nature of the acquisition process.

Social norms are central to the functioning of human society, governing everything from

ourmoral behaviour and judgement (Killen&Rutland, 2011; Nucci&Turiel, 1978; Piaget,

1932; Turiel, 1983, 2002) to how to navigate everyday personal interactions (Nucci &

Turiel, 1978; Searle, 1995), andproviding the necessary foundation onwhich cooperation

is based (Fehr & Fischbacher, 2004; Tomasello, 2009). In recent years, developmental

research has focused on how young children understand and apply social norms, finding

that children show fairly sophisticated understanding of social norms from a very young
age (Rakoczy & Schmidt, 2013; Schmidt & Tomasello, 2012). From around age 3, and in

some cases earlier, children understand the normative structure of simple novel actions

and games (Rakoczy, Warneken, & Tomasello, 2008), selectively modulate their

enforcement of norms depending on the nature of those norms and the identity of their

violators (Schmidt, Rakoczy, & Tomasello, 2012), cooperatively create novel normswhen

the need arises (G€ockeritz, Schmidt, & Tomasello, 2014), and even negotiate the use of

novel norms in cases of conflict (K€oymen et al., 2014). And by elementary school age,

children can explicitly reason about norms (Nucci & Turiel, 1978; Piaget, 1932; Turiel,
1983, 2002), explicate in language the normative dimensions of social roles and activities
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(Kalish, 1998), and navigate normative judgement in complex interpersonal contexts

(Killen & Rutland, 2011).

Young children clearly understand a great deal about social norms. But this

literature has focused primarily on children’s capacities for behaving and reasoning
normatively, rather than the learning mechanisms underlying how those capacities

play out as children acquire social norms in the first years of life. As a consequence,

the developmental literature has by and large overlooked a key truth about

normativity: That learning and acquiring norms – and differentiating them from mere

idiosyncratic actions or preferences – is a complex learning problem fraught with

inductive challenges and uncertainties. This truth has been long recognized in the

study of concepts and categories as the classic inductive problem, in which children

(and adults) must evaluate, on the basis of sparse evidence, what to generalize, and to
what extent (Goodman, 1983). Decades of work in conceptual development from a

variety of perspectives have investigated and debated how children tackle this

inductive problem, building a picture of children’s early inductive reasoning as reliant

on a diverse array of cognitive and social-cognitive learning mechanisms (Carey, 2009;

Gelman, 2003; Keil, 1989; Markman, 1989; Rumelhart & McClelland, 1986; Sloutsky &

Fisher, 2004; Tenenbaum & Griffiths, 2001; Tenenbaum, Kemp, Griffiths, & Goodman,

2011). But in learning novel social norms, children face an analogous (and equally

challenging) learning problem: Inferring which of the many actions they encounter in
their first years of life truly represent important, normative knowledge or forms of

action that others in general ought to adhere to, and which may simply be rational,

affordant, or even common ways of doing something, but do not carry much

normative weight.

Thiswork sought to gain initial purchase on the question of howchildren bring to bear

their well-established inductive inference capacities on this challenging and important

social learning problem. There are two key parts to this question. First, what is necessary

for children to view a novel action as potentially normative? And second, what factors
influence the strength of those normative judgements? There is some evidence that begins

to answer the first question. Even on the basis of simply observing a knowledgeable

individual use an object in a particular way, children view this particular use as what the

object is ‘for’ (Phillips, Seston, & Kelemen, 2012), and moreover expect others to behave

this way and protest normatively (e.g., saying ‘You must do it this way!’) when others

behave differently – Additional cues such as normative language and ostensive

demonstration do not seem to be necessary (Schmidt, Rakoczy, & Tomasello, 2011).

But how do children modulate the strength of those inferences? Although evidence
certainly suggests some flexibility in children’s norm enforcement (Rakoczy, Brosche,

Warneken, & Tomasello, 2009; Schmidt et al., 2012), this evidence concerns the scope of

children’s norm enforcement – who should adhere to a norm, and in what contexts –
rather than how strongly children expect a given other to adhere to a particular norm. The

ability to modulate the strength of normative expectations is critical for developing the

ability to navigate the social world. Making an initial generalization, forming an initial

normative expectation, is likely to be relatively low-cost. As long as it is quickly

relinquished in the face of clear counterevidence – that is, as long as children stop trying to
enforce a potential norm upon realizing that it is not one – their initial attempt at

enforcement is unlikely to have any major consequences. But making a strong normative

generalization, especially on the basis of relatively minimal evidence, is potentially more

problematic. Continuing to demand that others behave in a particular way that does not

accord to the actual norm might result in a number of negative consequences, from mild

Pedagogical cues and normative inferences 477
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rebuke to potential ostracism from peers. The ability to make wide-ranging and strong

generalizations about theworld on the basis ofminimal evidence is a critical component of

human cognition, allowing us tomake predictions, construct explanations, and develop a

rich causal understanding of the world. But it is only powerful insofar as it is selectively
and judiciously applied. Thus, it seems critical that children be able to modulate the

strength of their generalizations, especially about something that is as crucial to social

functioning as norms.

How might children tackle this inductive challenge? Recent work on children’s

generalization of novel artefact information may provide a clue. Even in early infancy,

children recognize communicative cues such as eye gaze and joint attention, which

indicate that someone may intend to teach them something important (Csibra, 2010),

and may even have a tendency to treat information that is ostensively communicated
as kind-relevant (Fut�o, T�egl�as, Csibra, & Gergely, 2010) and even widely shared or

generic (Egyed, Kir�aly, & Gergely, 2013). Moreover, by preschool age, children use

that sensitivity to guide their inductive inferences. They take pedagogically demon-

strated information as conveying all one needs to know about a novel toy (Bonawitz

et al., 2011), and are more likely to pass along that knowledge to a na€ıve third party

(Vredenburgh, Kushnir, & Casasola, 2014). They make stronger generalizations about

a novel artefact function – persisting longer in trying to perform that function using

identical but inert objects of the same kind – when those functions were ostensively
demonstrated for their benefit by a knowledgeable adult, rather than produced in an

intentional, but non-ostensive manner (Butler & Markman, 2012, 2013). Children also

use that information to guide their inferences about what defines a novel category –
Judging a particular function as critical to category membership (over and above more

salient features) when it was demonstrated ostensively (Butler & Markman, 2014).

Critically, those experiments found no differences in children’s initial generalizations.

Most children across all conditions initially expected the additional objects to share

the newly learned property. But upon discovering that some of the objects failed to
share that property, they persisted in trying to get those objects to work and used

possession of that property as an indicator of category membership more when the

function had been demonstrated, indicating a boost in the strength of those

inferences. This suggests that children use ostensive demonstrations not to judge

whether or not information is generalizable at all, but to judiciously modulate the

strength of those generalizations.

In this experiment, we aimed to bridge the two literatures discussed here – On

normative reasoning and understanding, on the one hand, and on children’s inductive
inferences and social learning on the other. We asked whether the same learning

mechanisms that seem crucial in inductive inference about categories may also play

an important role in children’s learning and generalization of novel social norms.

Children observed novel goal-directed actions carried out with novel objects. They

either observed this in an ostensive context, in which an adult pedagogically

demonstrated the novel action for the child’s benefit, or in a non-ostensive context, in

which an unknown adult performed the action in a deliberate, intentional, but non-

pedagogical manner. Children then saw a series of others perform the action in an
effective, but markedly different manner. If children use pedagogical cues to modulate

the strength of their normative inferences, we might expect them to persist in

enforcing those norms longer when the novel actions were pedagogically demon-

strated for them.

478 Lucas P. Butler et al.
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Method

Participants
Forty-eight 3-year-old children (24 girls, 24 boys; Mage = 3.21 years, range = 3.00–3.50)
participated in the study. An additional four children were not included in the final

sample, two due to external noise or interruptions during the study, and twobecause they

did not want to finish the study. Children were recruited from local preschools in a

medium-sized German city. Children were all native German speakers, and came from

diverse socioeconomic backgrounds. We specifically targeted 3-year-old children, as this

is the youngest age at which children consistently exhibit protest behaviour that can be

clearly coded as normative (cf., Rakoczy et al., 2008). Given our interest in strength of
normative inferences specifically, wewanted to ensure that the childrenwere old enough

to make clearly normative responses (see below for more details on coding of children’s

verbal responses).

Materials

Five hand puppets, on average 30 cm tall (polar bear, rabbit, cat, cow, and mouse), a

rubber ball, two instrumental tasks, and two target tasks (Table 1 for details) were used to
conduct the study. Figure 1 provides an overview of the experimental setting.

Design and procedure

The overall task structure and key manipulation (pedagogical versus non-pedagogical)

were closely modelled on prior research on social influences on children’s normative

judgement (Schmidt et al., 2011). Children were randomly assigned to one of two

between-subjects conditions (pedagogical and non-pedagogical), controlling for age and
gender across conditions. In each condition, children received the same warm-up and

target tasks. The order of the target tasks was varied across children (in each condition via

Latin squares). The order of the warm-up tasks was fixed. Children were always

introduced to the polar bear puppet, with whom they played the warm-up game and did

the two instrumental tasks. The polar bearwas also always the first puppet to carry out the

alternative novel action. The order of the additional four puppets in the target tasks was

counterbalanced (again by Latin squares within each condition). Two (pedagogical

Table 1. Overview of the two target tasks

Task Material Procedure

‘Daxing’ Styrofoam board with gutter at

one side, wooden building block,

wooden stick with

black paddle attached

A1: Put building block on board, use stick

with paddle to push building block across

the board into the gutter

A2: Put building block on board, lift board

so that building block slides into the gutter

‘Meeking’ Metal can, plastic stick with hook,

jingle bell with pipe-cleaner ring

A1: Place can face up on table, use hook to

pick up jingle bell by the ring and place it

into the can

A2: Place can on its side, then turn can again

and place over the bell so it covers it

Pedagogical cues and normative inferences 479
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condition) or three (non-pedagogical condition) trained experimenters conducted the
experiment.

Warm-up tasks

Childrenwere first introduced to thepolar bear puppet (controlled byE2) and thenplayed

the warm-up game, tossing the ball back and forth between themselves, the polar bear,

and the experimenter leading the session (E1 in the pedagogical condition, E3 in the non-

pedagogical condition). This process was then repeated with each of the 4 additional
puppets. This was done to familiarize the child with the puppets, and to make them feel

comfortable and at ease during the experiment.

Children then did the two instrumental warm-up tasks, designed to familiarize

participantswith the handpuppet and the fact thatmistakes canhappen and childrenmay

intervene. In each instrumental task, the experimenter leading the session (E1 in the

pedagogical condition, E3 in the non-pedagogical condition; see below) performed an

instrumental action (without using any language). The child then had the opportunity to

reproduce the action. The polar bear then had a turn, and he made a mistake by failing to
use a (causally) necessary means to perform the action correctly.

Target tasks

Children then participated in the two target tasks. Each target task consisted of four

phases: A model phase, an action phase, a test phase, and a post-test action phase.

In the model phase, the experimenter performed an action (A1), while declaring that

they were performing that particular action (e.g., ‘Now I’m daxing’; Table 1). The polar
bear was absent for this phase, having ‘gone to sleep’. In the action phase, the

experimenter gave the child the objects, saying ‘now you can have that’, giving the child

the opportunity to act on the objects themselves (e.g., imitate A1) in the action phase. In

the test phase, the polar bear returned and performed an alternative action (A2) with the

objects. Finally, each of the additional four puppets returned, and each performed the

same alternative action (A2). This served to provide children with counterevidence that

the initial action (A1) might not be a social norm that is followed by others. Only the

puppet currently acting was ‘awake’, and all others were ‘sleeping’.
Although the action and test phaseswere the same in both conditions, themodel phase

differed importantly (Table 1). In the pedagogical condition, E1, the polar bear, and the

child sat together at a table, and E1 looked at the child, called the child by her name, and

said, ‘Look!’ before performing A1. Upon completing the action, she said, ‘Great!’ before

Pedagogical condition

Child Child

E1 (model)

E1 (model)

E2 (puppets) E2 (puppets) E3 
(coordinator)

Non-pedagogical condition

Figure 1. Overview of the experimental set-up in the two conditions of the experiment.
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giving the child the objects. In the non-pedagogical condition, E1 had never met the child

(or, ostensibly, E3 or any of the puppets), never established eye contact with anyone, was

busily working, and sat at a separate table performing A1 ‘for herself’. Nevertheless,

children’s attention to the model’s action A1 was drawn by E1 producing noise when
getting the objects ready to use, by E1’s soliloquizing to himself that he was performing

the action, and by E3’s looking curiously at E1’s actions. During the test phase, E1

remained at the separate table, pretending to write something down on a piece of paper

for her own purposes. She did not watch either the puppets or the child at any time.

After the test phase, the polar bear returned. He then gave the objects to the child,

saying, ‘Now you can have that again’. This was done to keep children engaged in the

study by giving them something active to do before moving on to the second target task.

Coding and reliability

All sessions were videotaped and children’s verbal and behavioural responses were

transcribed and subsequently coded by a single observer. A second independent observer

coded a random sample of 25% of all sessions for reliability.

Children’s verbal and behavioural responses in the test phase of each target task were

coded into one of three hierarchically ordered categories according to their level of

normativity. The highest category was normative protest, which included verbal and/or
behavioural protest, critique, and correction (including teaching) that made use of

normative vocabulary (e.g., ‘You should (not) do this!’). The second category was

imperative protest, comprising verbal and/or behavioural protest without normative

vocabulary, but which used imperative phrases (e.g., ‘Take the thing!’ or ‘Don’t destroy
it!’) that were related to the puppets’ actions with the materials. The third category was

implicit protest, comprising behaviours suggestive of protest (e.g., pointing or giving

objects to the puppets), but which were not explicit enough to be coded as clear

imperatives. All other behaviours were coded as irrelevant. For each trial on each target
task, children received the code for the highest category of behaviour seen on that trial.

For the purposes of our main analyses, these categories were collapsed into normative

(only the highest code) and non-normative (either imperative or implicit). Reliability was

good, Cohen’s j = .82.

Predictions and data analysis plan

As described above, this work is largely (although not solely) based on theoretical work
about the role of pedagogical demonstration in children’s learning, specifically the third

prediction of ‘natural pedagogy’ theory, which holds that children tend to interpret

pedagogical demonstrations as conveying important, generic information about the

world (Csibra & Gergely, 2009). Based on previous empirical work on learning from

pedagogical demonstration (Butler & Markman, 2012) and its potential role in normative

inference (Schmidt et al., 2011), our predictionwas oneof different inferential strength in

the two conditions. Specifically, although Schmidt et al. (2011) found that pedagogical

demonstration played no essential role in whether or not children initially protested
against a possible violation of a novel game rule, Butler and Markman (2012) found that

children made stronger inferences, ones that required more negative evidence to

override, about properties that had been pedagogical demonstration for them. Based on

this, we predicted that children wouldmake stronger normative inferences about actions

they sawpedagogically demonstrated for their benefit, and thus theywould persist longer

Pedagogical cues and normative inferences 481
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in making normative protests against individuals carrying out that action in a different

manner, requiring more counterevidence (evidence that actually people do it this

alternative way) than when they had seen the action done in an intentional, but non-

pedagogical manner.
Thus, our specific prediction was that there would be no difference between

conditions, for either normative or non-normative protest, on trial 1 (consistentwith prior

work), but that children’s level of normative protest specificallywould be higher on trial 2

in the pedagogical condition than in the non-pedagogical condition. We included five

trials in total (i.e., five instances of counterevidence), because this was the first study on

children’s persistence in normative protesting and it might have been the case that –
against our hypothesis – children’s normative protest would remain stable at high levels

even on further trials. This enables us to provide a more comprehensive picture of
children’s reactions to repeated counterevidence,whichwill also be helpful for designing

future research studies on this topic.

To test our predictions, we first used a generalized linear mixed model (GLMM).

Although GLMMs have not been common practice in developmental psychology until

recently, they are now used when the research design and data require such techniques

(cf., McAuliffe, Jordan, & Warneken, 2015). In our case, the response variable was

dichotomous (protest: Yes or no), so an ANOVA was not appropriate. For our main

question, we had to account for repeated observations per child (i.e., non-independent
data) and therefore used mixed models that allow for the inclusion of both fixed and

random effects (this is analogous to using a repeated-measures ANOVA).

Wefirst conducted a binomial GLMMon children’s responses (protest: Yes or no)with

condition, trial, and protest type (including their 3- and 2-way interactions) as predictors,

task as a fixed-effect control variable, random effect of subject, and random slopes for the

effects of trial and protest type. Inmixedmodels, randomeffects are included for variables

that aremeasured or observed repeatedly,most importantly for the subject (participant ID

as an intercept term, allowing intercepts to vary between participant) and for test
predictors (in our case: Trial and protest type; Barr, Levy, Scheepers, & Tily, 2013). As for

the fixed effects, we wanted to test whether our main predictors were significant

regardless ofwhich specific action the childrenwere responding to, andwe thus included

task in the model. It should be noted that there was no effect of task on children’s protest

behaviour and that omitting task as a fixed factor on this or the prior GLMM did not

substantially change the results.

Our first step in testing our model was to compare the full model to a null model that

included only the intercept and random slopes. In large-scale simulations, this has been
shown to be as good a method for protecting against type I error rates (Forstmeier &

Schielzeth, 2011) and, interestingly, even superior (i.e., no inflation of type I error) to the

alternative approach of using post-hoc tests and p-value corrections, such as Bonferroni or

others. This allowedus to then specifically look at trials 1 and 2without needing to protect

against type I error rates a second time, as the overall full-null model comparison was

significant.

Our next step was to run separate binomial GLMMs on children’s responses on trial 1

and trial 2, with condition and type of protest, as well as their interaction, as predictors,
fixed effect of task, and a random intercept of subject. To test for the interaction between

type of protest and condition on each trial, we compared the full models to reduced

models that included the main effects of condition and type of protest, but not their

interaction, and tested for significance using a likelihood ratio test.

482 Lucas P. Butler et al.
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Our final step was to conduct follow-up analysis looking at protest specifically on trial

2. Due to the distribution of the data, with many children not protesting, we conducted

Wilcoxon rank-sum tests for independent samples to test for differences across conditions

on children’s normative and non-normative protest.

Results

The overall GLMM on children’s protest (Figure 2) was significant compared to a null

model including only these fixed-effect control variables and random effects and slopes

(likelihood ratio test,v2 = 80.64, df = 7,p < .001), helping to ensure that any subsequent
tests would not inordinately inflate the type I error rate (Forstmeier & Schielzeth, 2011).

Follow-up GLMMs on trials 1 and 2 revealed a significant condition 9 type of protest

interaction on trial 2 (v2 = 5.79, df = 1, p = .016), but no such interaction on trial 1

(v2 = 0.010, df = 1, p = .907).

Follow-up Wilcoxon rank-sum tests for independent samples of children’s responses

on trial 2 (responses summed across both tasks) confirmed that children showed more

normative protest in the pedagogical condition (Mpedagogical = 0.42, SD = 0.72) than in

the non-pedagogical condition (Minstrumental = 0.13; SD = 0.45; p = .038), but showed no
such effect for non-normative protest (Mpedagogical = 0.58, SD = 0.83;Minstrumental = 0.54,

SD = 0.84, p = .825).

There were no other further significant effects of condition on children’s protest on

trials 3, 4, or 5 (all p’s > .20).
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Figure 2. Children’s normative and non-normative protest behaviour across the five puppet violators.
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Discussion

This finding presents evidence that children’s sensitivity to whether or not knowledge is
being conveyed pedagogically for their benefit (Csibra, 2010; Csibra & Gergely, 2009)

plays a role not only in their reasoning about objects and their properties (Butler &

Markman, 2012, 2013, 2014; Fut�o et al., 2010) or about whether knowledge is widely

shared (Egyed et al., 2013), but in their normative reasoning about how others ought to

behave. Children made significantly stronger normative inferences about novel actions

when they saw those actions pedagogically demonstrated, relative to seeing the identical

actions carried out in a deliberate and intentional but non-pedagogicalmanner. Consistent

with prior work (Schmidt et al., 2011), 3-year-old children showed a general tendency to
jump to a normative interpretation from simply observing an intentional actionperformed

by an unknown knowledgeable adult, protestingwhen a third party used the same objects

to perform a similar, but markedly different action. But when they saw additional

individuals continue to perform this markedly different action, children persisted in their

normative protest significantly more when the original action had been explicitly

demonstrated for them, compared to seeing the identical action performed in a non-

pedagogical manner.

The current research adds further insight into our growing understanding of children’s
social learning and normative reasoning more broadly and relates importantly to several

key literatures. First, it is clear that children do not only learn normative information from

pedagogical demonstration or direct instruction. Indeed, a great deal of work has

illustrated very young children’s robust ability to learn from overhearing or overseeing.

Much of this work has been focused on toddlers’ ability to learn words from overheard

speech (Akhtar, 2005; Floor & Akhtar, 2006), although this capacity has also been shown

in imitative learning of novel actions, showing that imitative learning from third parties is

grounded in developing capacities for self-recognition and perspective taking (Herold &
Akhtar, 2008). Moreover, preschoolers not only imitate third-party actions but show

evidence of overimitation of causally irrelevant actions, even when not directed at them

(Nielsen, Moore, & Mohamedally, 2012). And as mentioned previously, children do make

some level of normative inferences simply from watching a confident actor carry out a

novel action for their own purposes (Schmidt et al., 2011), which is also consistent with

the results from trial 1 of the current experiment. What the current findings add, then, is

further depth to our understanding of the role pedagogical demonstration might play in

normative learning, namely one of strengthening the initial normative inferences that
children make on the basis of any intentional action.

Further, the current work relates in important ways to the growing body of

literature on children’s overimitation. The classic overimitation finding is that children

regularly reproduce clearly irrelevant and unnecessary actions to achieve a simple goal

when they observe an ostensibly knowledgeable adult demonstrating these actions

(Horner & Whiten, 2005). In recent years, this literature has been greatly expanded,

showing that this phenomenon exists across different cultures (Nielsen & Tomaselli,

2010), that it appears to develop very early in childhood and only becomes more
robust over the course of development (McGuigan & Whiten, 2009; McGuigan,

Whiten, Flynn, & Horner, 2007), and that the social status and age of the model

influence the extent to which overimitation occurs (McGuigan, 2013; McGuigan &

Robertson, 2015). There are differing perspectives on what explains this phe-

nomenon. One argument is that children may automatically encode intentional action

as causally necessary to achieve a broader goal (Lyons, Damrosch, Lin, Macris, & Keil,
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2011; Lyons, Young, & Keil, 2007), thus leading them to imitate causally irrelevant

actions even though they can explicitly distinguish them from relevant actions when

asked to do so. Another perspective is that overimitation stems from children’s

motivation to affiliate with others. That is, children recognize that actions are
irrelevant, but imitate them in order to be like or relate to the model, because they are

generally motivated to carry out actions that boost affiliation (Over & Carpenter,

2012). Finally, overimitation has been argued to be intimately related to the capacity

for normativity. On this view, children’s recognition or lack thereof of specific actions

as causally irrelevant is separable from their imitative actions. That is, they may

recognize specific actions as irrelevant, but because they are instead focused on the

overarching action sequence and goal (Buchsbaum, Gopnik, Griffiths, & Shafto, 2011),

perhaps as part of a conventional practice (Keupp, Behne, & Rakoczy, 2013), they see
all of the elements of the overarching action as obligatory or necessary from a

normative standpoint, and enforce them in much the same way they do explicitly

normative acts (Kenward, 2012; Kenward, Karlsson, & Persson, 2011; Keupp et al.,

2013). Although the current research was not specifically about overimitation per se,

some of the model’s actions could be seen as causally unnecessary (although not

irrelevant), especially once children see the alternative action. Thus, one possible

interpretation of the current results is that pedagogical demonstration led children to

see the individual elements of the actions as more relevant (whether causally or
normatively), leading them to persist more in insisting that additional actors

reproduce them exactly. Given that we found an effect of pedagogical demonstration

specifically for the strength of normative protest may favour the latter, normative

account of overimitation, but future work is necessary to pull together these as yet

disparate lines of research. An intriguing future direction that the current work opens

up would be to investigate potential interplays and interactions between mode of

presentation, causal relevance or irrelevance, and normative learning.

Stepping back, the current findings have several important implications for our
understanding of early normative reasoning. First, it provides further evidence that

although children have a strong tendency to view intentional actions as carrying

normative weight for others, they are actively evaluating the social context in which

those actions are carried out to modulate their inferences. Not only are children

sensitive to whether a model is acting knowledgably and intentionally (Schmidt et al.,

2011), but they appear to also be sensitive to why an adult is carrying out that action,

making stronger inferences when the adult’s acts are framed for the child within an

ostensive context rather than a context of incidental observation. Second, it further
illuminates our understanding of the role of pedagogy in children’s early learning.

Although pedagogical demonstration can have a powerful impact on children’s

reasoning about the importance and generalizability of novel actions and object

properties (Butler & Markman, 2012, 2013, 2014; Egyed et al., 2013; Fut�o et al., 2010;

Yoon, Johnson, & Csibra, 2008), it clearly does not always play such a key role

(Phillips et al., 2012; Schmidt et al., 2011). The current research helps resolve this

apparent tension in the literature by pinpointing the nuanced role that pedagogy may

play – Not in affecting whether children see novel actions as generic or normative,
but in how strong an expectation that generalization licenses (see also Butler &

Markman, 2012). This opens up a number of avenues for future research investigating

how children modulate the strength of their normative inferences across various

contexts and types of norms, and how this process affects children’s norm acquisition

in their everyday lives.
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