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Recent developmental work demonstrates a range ffgfcte of
pedagogical cues on childhood learning. The presenk investigate:
natural pedagogy in informal parent-child play. deteolaged childrer
participated in free play and a toy task with agpam addition to a to
task with an experimenter. Sessions were exterysi@tied for use ¢
pedagogical cues, such as eye contact and poimilegpresent a seri
of analyses investigating the pedagogical cuesdhatacterized natur
pedagogy, how ttee cues related, and how cues bundled into fe
Implications for future research and determining tralidity of these
measures of natural pedagogy are discussed.

I ntroduction

From an early age, children actively seek out awcduiae
information from social partners, including theiarpnts (e.g.
Baldwin & Moses, 1996; Bruner, 1983; Harris, 2006masello;
1999; Tomasello, Kruger & Ratner, 1993, Vygotsky78).
Parents in tur engage in pedagogical interactions with t
children in ways that transfer knowledge (Csibr&é&rgely, 2006
2009; 2011). Gergely and Csibra (2005; 2006) afmtret (e.qg.
ParkerRees, 2007; Sage & Baldwin, 2010; 2011) believe
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pedagogy plays a crucial role in children’s success at kolgele
acquisition, in part by helping learners identify what inforomati

is relevant. Adults may capitalize upon a set of pedagogiced
(like eye contact, pointing, and gaze shifting) to elicit from
children a specific attentional and interpretative mindset — the
pedagogical learning stance — that shapes their processiray$n w
that expedite learning.

This pedagogical learning stance has been noted acroagdhe

In seminal work, Shafto and Goodman (2008) reported that when
adult learners adopt a pedagogical learning stance, theytrshif
hypotheses to better capitalize on the information provided by
teachers. Adults’ ability to engage in the pedagogical inierac

in this manner resulted in quicker problem solving relative to
when they believed the information being provided was generated
randomly. Relatedly, Sobel and Sommerville (2009) reported that
a pedagogical context helped 4-year-old children learn a sequence
of lights with higher success when compared to children being
provided with either an inappropriate rationale or no rationale at
all for ordering the lights. Bonawitz et al. (2009) furtheratiéed

how pedagogy helped preschoolers focus on a specific function of
a toy over-and-above accidental exposure. Kuhl (2007; 2010) has
argued that social information is privileged in infancy ad.wel

her work on phonetic discrimination (Kuhl, Tsao, & Liu, 2003),
infants responded with increased arousal and attention to a live
speaker in comparison to a matched video or audio presentétion. |
could be argued that this speaker was inherently pedagogical in
nature, providing cues like eye contact and pointing to help infants
learn a non-native phonetic distinction that they would be
expected to lose in the absence of exposure.

Given the cues provided by the teacher, it is likely that tefan
were placed into the “pedagogical learning stance,” whichekel
them pick up on relevant information. Sage and Baldwin (2010)
concur with this idea, suggesting that pedagogy is a spedialize
form of social learning. They explain that pedagogy may reguire
level of sophistication beyond that of other types of socéahiag
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(e.g., observational learning) where learners simply respord wit
enhanced arousal or attention. In pedagogical interactions, the
learner likely picks up on the instructional intent of the teacher and
alters their processing in appropriate ways in order to eehanc
their learning.

Pedagogy is often examined in structured settings such as those
just mentioned, but pedagogy also occurs more informally — for
instance, in play. This is the focus of the present paper.
Samuelsson and Carlsson (2008) refer to the “playing learning
child,” discussing how learning and play are often inseparable
phenomena. We agree with this notion. The present work thus
constitutes a first attempt to examine the pedagogical cuiggditi

by parents in play — a natural pedagogy environment — to provide
a starting point for future work into this important phenomenon.

Characterizing Natural Pedagogy

Gergely, Csibra, and colleagues (Csibra; 2010; Gergely &r&si
2005; 2006; Gergely, Egyed, & Kiraly; 2007) discuss a handful of
cues that they suggest are critical to pedagogical learining
infancy. Eye contact is important in maintaining a communicative
link, and referring to a child by name is helpful in orienting
children. Additional referential cues, such as gaze shifting and
pointing, communicate where children should direct their attention
in the immediate surround. Infant-directed speech is thought to be
valuable in engaging children as well. As children age, particula
types of language, such as explanations or questions, might take
the place of infant-directed speech.

These suggestions regarding the phenomenon of natural pedagogy
seem imminently plausible, but as-yet no systematic effort has
been made to discover the extent to which they indeed
characterize what parents actually do when engaging in
pedagogical interactions with young children. That said, it is of
course true that the literatures on cognitive and language
development are rife with potentially relevant findings. For
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example, Ninio (1980; Ninio & Bruner, 1978) reported that
parents use “what” questions when reading picture books to
children, and this was positively related to children’s vocajpular
acquisition. Similarly, Valle and Callanan (2006) found that
parents often use relational analogies to teach children about
science. Furthermore, Brand, Baldwin, and Ashburn (2002) found
that mothers spontaneously engage in specialized action
(“motionese”) when demonstrating novel objects to infants,
including increased repetitiveness and range of motion. However,
because such research was not conceived with questions about
natural pedagogy in mind, it is difficult to identify which sefs
behaviours are specifically indicative of pedagogy, and whether
they operate to elicit alterations in children’s learnimghe way

that pedagogy is thought to do.

Despite the need for unveiling behaviours that characterize hatura
pedagogy, researchers often explicitty manipulate pedagogical
context and then examine the effects on children’s learningidn t
work, researchers have opted to provide a range of cues sgnali
pedagogy, and the fact that systematic effects on children’s
learning were obtained suggests that at least some subketef t
cues might play a role in successful pedagogical interacfians.
illustrate, Sage and Baldwin (2011) presented infants with either
pedagogical (cues like eye contact/pointing directed to tnfan
social (identical motion stream, but adult acted as if perf@m
actions for herself; no cues directed towards infant), or nomsoci
(only hands visible; no cues or facial information) demonstration
of using a hooked tool to retrieve an out-of-reach toy. The
pedagogical and social demonstrations were both inherently socia
in that a person was present and demonstrating the skill for
infants; however, infants were only exposed to specific cues
indicative of pedagogy in the prior case. Infants witnessing the
pedagogical demonstration later outperformed their peers at this
tool-use task. Similarly, Rhodes, Gelman, and Brickman (2010)
found that 5-year-old children successfully attended to sample
composition and made inferences about biological properties only
if the samples were presented pedagogically. Other resedntd po
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to the unique effects of pedagogy on childhood learning across a
variety of domains (e.g., Csibra, 2010; Sobel & Sommerville,
2009; Topal, Gergely, Miklosi, Erdohegyi, & Csibra, 2008).

Given the robust effects of pedagogy in experimental settings,
pedagogy seems likely to also arise spontaneously in more
informal settings, such as parent-child play. Relevant to this,
Bonawitz and colleagues (2011) documented that preschoolers are
sensitive to pedagogy in a play context. In their work, pedagogy
focused children’s attention to particular functions of a toylevhi
also restricting exploration during play. However, this play
occurred in a typical experimental context, and re-examining such
play in a more informal context would be beneficial for the study
of natural pedagogy.

Play has an inherently pedagogical function. Bekoff and Byers
(1981) reported that play acts as a form of “training” for kids
terms of learning motor and cognitive skills, as well as being
socialized with others. Giesbrecht (2012) also supports that play
may be helpful in children’s development in terms of increasing
their social competence, creative thinking, and problem solving
skills. She asserts that children engaged in more adult-directe
structured play may have different academic and social iti@sac

in comparison to other children. Steen and Owens (2001) also
support that the environment during play activities can be
constructed to create optimal learning situations, and that we ma
engage in learning during play without even explicitly meaning to.
Thus, play seems a worthwhile backdrop for examining more
informal pedagogy between parents and children, as it provides
rich opportunities for teaching and learning.

The preceding work provides interesting insights into how a
pedagogical context affects learning. These findings derora f

carefully controlled studies employing pedagogical cues in one
context and comparing it to a context lacking such cues. However,
pedagogy may also occur in naturalistic settings like play. The
natural parent-child relationship might be constituted such that

157



Natural Pedagogy Between Parent and Child

parents are ubiquitously providing information that children are
disposed to absorb and consider relevant. The aim of our work is
to shed light on this natural pedagogy phenomenon. In a play
situation, both parent and child are engaging in a social process
where both individuals’ activities are relevant and interddpat.

The parent likely contributes to child play by engaging irtaier
cues to pedagogical intent (e.g., points out the lever on darjack
the-box to get the child engaged). In the present work, we were
curious about these pedagogical cues that parents capitaline on i
interactions with children, and how such cues are interrelated. O
study is fundamentally exploratory in nature, and is simply
designed to provide new insight into the “natural pedagogy”
phenomenon.

The Current Study

In quick review, then, the present study investigated natural
pedagogy between parents and children. Of key interest were what
cues parents capitalized upon, how these cues were interrelated,
and how we might distinguish a high from a low pedagogical
parent. To explore these questions, preschool-aged -children
participated in a free play session with their parent, folloted
series of toy tasks that involved both learning and teaching about
novel toys.

Method
Participants

Thirty-two children participated: sixteen 3-year-oldd € 41.8
months,range = 36.2 — 47.8 months, half male) and sixteen 4-
year-olds M = 53.09 monthstange = 49.1 — 59.5 months, half
male), along with their primary caregivers (29 mothers, 3fajh

All children were developing typically and lived in a collégen

or its surround. Participants were primarily white and middle
class. Parent-child dyads were randomly assigned to receive
instructions during the consent process that they were going to
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engaging in teachingi(= 16) or playing 1t = 16) activities. Data
from one additional child were omitted from final analyses tdue
insufficient English proficiency.

Materials
We constructed two toys that were novel to children and each

equipped with four functions. See Figure 1 for a description of
both toys.
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Figure 1.Pyramid and Flops Toys

159



Natural Pedagogy Between Parent and Child

Procedure

Parents first completed the consent process, where hadfrehts
were informed that they would be engaging in play activities and
half of parents were told they would be engaging in teaching
activities.

Children then participated in a five-minute free play seswiim

their parent. There were 15 toys on the floor. Toys were of a
diverse nature, including a train and slide, puzzle, jack-ifbthe
bouncy ball, noise-making ball, Furreal puppy, Mater car (from
Cars), bus, keyboard, and ball spinner. Parents had the option of
sitting on the floor or in a chair.

Children next participated in four toy tasks. The tasks indude
(1) children being taught the functions of either the Pyramid or
Flops toy by a parent, (2) children teaching the functions of that
toy to the experimenter, (3) children being taught the functions of
the other toy by the experimenter, and (4) children teaching the
functions of that second novel toy to their parent. Which toy was
first and which adult taught which toy were counterbalanced
across children. Only one adult was in the room at a timegwhil
the other adult waited in the hallway. A doorbell sound was used
to signal the end of each task. Prior to parents enteringptme

with the toy they would be teaching, the experimenter gave them
instructions that they were supposed to teach their child about the
toy. When the experimenter taught the child, a pedagogical script
was followed to provide comparable teaching sessions across
children. At the end of tasks 1 and 3, children were told that the
other adult was going to come in, and that (a) she had never seen
or heard anything about the toy, and (b) it was the child's job to
teach her how to use the toy. Children needed to signal
comprehension by nodding or saying something applicable, or
they were given additional clarification.
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The experimenter demonstrated all four functions to children.
Parents were not pre-exposed to the toy, and thus they did not
necessarily teach everything. We opted not to show the patlents a
functions in advance in order to elicit their natural response& whe
exposed to a new toy that they needed to teach to their children.
When later coded, 21 children saw all 4 functions during the
parental teaching task, 9 children were exposed to 3 functions, 1
child to 2 functions, and 1 child to 1 function. There was also the
possibility for child discovery during the teaching of the parent-
taught toy since the parent did not have a strict script —dhdee
children discovered at least one function on their own.

Coding and Reliability

Free play.Taking into consideration the literature on pedagogical
cues used with young children (Csibra, 2010; Csibra & Gergely,
2009; 2011; Gergely & Csibra, 2005; 2006, Gergely, Egyed, &
Kiraly, 2007), one coder reviewed all play sessions for frequenc
of pedagogical cues. The specific cues coded were: namealefe
eye contact, gaze shifts, referential speech, pointing,
demonstrations, and joint attention. An initial viewing of the
videos and a consideration of the age group suggested that
linguistic cues also provided important indicators of pedagogy,
thus utterances of the parent were also recorded and divided into
four categories: suggestions, knowledge questions, explanations,
and observational statements. See Table 1 for a definitienabf

cue. We also recorded the proportion of time parents chose to sit
on the floor in the play area versus at a distance in the cimair,

the number of toys played with by the child.

Parents were also assigned a subjective pedagogical-seoteb
scale indexing how pedagogical they appeared to be during the
play session (1 = not pedagogical at all and 5 = very pedagogical
with the child). As we will discuss later, we believe thibjective
score is meaningful, as it is correlated with more objective
pedagogical behaviours and was scored reliably between coders.
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Table 1.Definitions of Cue Types

Cue Typr

Definition

Name Referral

Eye Contact

Parent said the child’s name (e.g., “F

Peter!™

Parenimade direct eye contact with the ct
(back-and-forth eye contact between child and
toy counted under ‘gaze shifts’ belc

Parent demonstrated a new function for a

Demonstrations (e.g., how to use the jack-in-the-box, or how to
look for clues on thpuzzle piece:
Parent pointed to something in the room (¢

Pointing points directly to the bus or to the lever on the
jack-in-the box

. Parent said either “Look!” or “Watch!” or
gefe%rgr?tlal variant thereof (e.g., “Look here”, “Watch
P this) _
Gaze Shifts Parent shifted gaze from child to toy to ct

Joint Attention

(child not necessarily making eye cont
Parent and child are jointly attending to a

or specific play activity* (e.g., both parent and
child are putting the puzzle togett

Suggestions

Knowledge
Questions

Explanations

Parent provided a suggestion for what the ¢
should do next or what something might be
(“Did you try the yellow bus?”, “Do you want
to put the puzzle together=

Parent tested the child’s knowledge (e
“What does it do?”, “Do you remember that
song?”

Parent explained why something happene
how something worked for their child (e.g.,
“Oh, | think the car is too big for the ramp”,
“Look at how it has springs, that means it will
bounce!)

Observations

Parent described the current state of playing or
the toys (e.g., “It doesn’t look like Mater has a
hat today” “Oh, you like that one”)

*Joint attention was only measured during free giay not in the toy
tasks since all time was spent in joint attentiosey the close proximity
of the set-up). Also, joint attention was the ool to be measured in
proportion of time (out of 5 minutes). The rema@tues were measured
based on frequency.
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Parent-teaching toy taskThe parent-teaching toy task was coded
for the same pedagogical cues as the free play, with thetexce
of joint attention (since the parent was always in close-pridyi.

We also coded how many and which functions the parent taught.

Child-teaching toy tasksThe child-teaching toy tasks were coded
for the number of functions children taught the adult, as asll
the number of pedagogical cues that children displayed.

Reliability. A second coder blind to the initial coder’s frequency
counts and ratings reviewed hali € 16) of the videos for
frequency of pedagogical cues and assignment of pedagogy
ratings. Coders agreed within a margin of +/- 1 on 88% of the
reported frequencies assigned to each pedagogical cue (84% for
linguistic cues, 90% for non-linguistic cues). Given our allowed
discrepancy of +/-1 on the frequency assigned to each cue, we
further examined whether the second coder’s disagreements were
evenly split above and below the first coder’s reported frequency
A t-test revealed no systematic differences across this t$p0) €

-0.12 ,p = 0.91), suggesting that disagreements were randomly
distributed. Additionally, the two coders’ frequency ratingsewer
highly correlated ( = 0.82,p < 0.001), further confirming the
reliability of the frequency counts. On the subjective pedagogy
ratings, coders agreed within a margin of +/- 1 on 98% of the
ratings, and their ratings were significantly correlated 0.73,p

= 0.001).

Criterion for Significance

Given the exploratory nature of the present study and the
relatively small sample size, employing across-the-board

Bonferroni corrections seemed too conservative to be warranted.
However, we thought it sensible to set a higher criterion for

rejecting the null hypothesis. Thus, for all analyses, wé.6dtas

the requisite level for meeting statistical significance.
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Results

Preliminary Analyses

Differences based on instruction typAs mentioned earlier, half

of parents were told they were going to engage in playites
while half of parents were told they were going to engage in
teaching activities. Of initial interest was to determimeether
informing parents that they would be engaging in teaching versus
playing would affect their use of pedagogy; in other words,
perhaps telling parents they were going to teach would enhance
their use of pedagogical cuesMRNOVA taking into account all
pedagogy measures at once, as multiple indices of a common
underlying construct, revealed no difference between these
instruction groups K(1,30) = 10.775p = 0.24). Thus, results
presented hereafter were collapsed across groups.

We were also curious if parents’ use of pedagogical cuesdwoul
differ between the free play and parent-taught toy task. Parents
number of cues per minute was not significantly different between
free play M = 4.24,SD = 1.85) and the parent-taught toy takk (
=3.72,SD=1.28,1(31) = -1.52,p = 0.14). Taken together, these
analyses suggest that pedagogical cue use was omnipregmsst acr
contexts.

Age differencesMany developmental advances occur during the
preschool years. Thus, we were initially interested in whethe
pedagogical interactions differed as a function of age. Only two
significant findings emerged. Atest revealed that parents taught
their 3-year-olds more functions of the novel tby € 3.88,SD =
0.34) than their 4-year-oldM(= 3.25,SD=0.86,t(30) = 2.71p =
0.01) during the toy task. Age and the number of pedagogical cues
the child used while teaching the Flops to an adult were also
positively correlatedr(= 0.44,p = 0.01). These limited significant
findings point to natural pedagogy being rather uniform across
ages, thus results presented hereafter were collapsed ag®s
groups.
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Natural Pedagogy

We conducted a series of exploratory analyses aimed at
characterizing natural pedagogy during the free play session.
Specifically, we sought to determine which cues occurred
frequently enough to indicate that they were important featfres
the pedagogical process. We also tried to discern how these cue
interrelated.

Cues “toolkit”. To begin, we wanted to get a sense of which
pedagogical cues parents typically use. For the 10 pedagogical
cues measured in frequency (name referral, eye contact,
suggestions, explanations, knowledge questions, observational
statements, pointing, referential speech, gaze shifts, and
demonstrations), we recoded the frequencies with either a 1
(parent used cue once or more) or O (parent never used cue). We
then looked at the number of parents who had used the custat lea
once. The pedagogical cues utilized by most parents in the play
session were pointing, referential speech, gaze shifting,
suggestions, knowledge questions, and observational statements.
A smaller number of parents utilized demonstrations and
explanatory statements, while even fewer parents used name
referral and eye contact (and it was relatively rare evieen they

did so). These findings give us a sense of the “toolkit” of thets
parents typically use during free play (see Table 2).

Table 2.Toolkit of Cues — Number of Parents by Cue Type

Cue Used cue at least onge Did not use cue
Name Referral 10 22
Eye Contact 9 23
Demonstrations 16 16
Explanations 19 13
Pointing 28 4
Referential Speech 23 9
Gaze Shifts 20 12
Suggestions 31 1
Knowledge Questions 31 1
Observations 27 5
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Do cues interrelate’Another way to explore the pedagogical cues
used during free play was to examine the correlations among cues.
Of interest was whether these cues tended to relate to eacimothe
predictable ways; in other words, perhaps parents high in one type
of cue were particularly high in another type. Given that we
refrained from providing any suggestions for the free playi@ess
(e.g., we did not instruct parents to use certain cues giuen
interest in natural pedagogy), it was unclear how cues might
relate. Correlations between cues might suggest that pdesicks

to capitalize upon these cues together. Conversely, the abgence o
correlations might suggest that parents rely typically orn jus
certain cues.

The outcome of these correlational tests yielded a couple of
interesting observations (see Table 3). First, the pedagayieal
were strongly interrelated with the exception of name rdferra
This suggests that parents do seem to capitalize upon multiple
pedagogical cues during free play. Second, our subjective
pedagogy rating (the 1-5 scale) seemed to capture the pedagogy
phenomenon effectively, given that it showed strong relations to
the pedagogical cues used frequently by parents. It is perhaps
unsurprising that the pedagogy rating correlated with manyeof th
most commonly recruited pedagogical cues, as raters wekhg like
unconsciously paying attention to the same cues.

Also in agreement with our initial exploration, the pedagogy rating
was not significantly related to name referral or eye corftace
cues) or to the less common cue of explanatory statements. This
absence of a relationship might arise simply because these
were rare and thus there was not a large enough sample within
which to see relationships emerge. Alternatively, these ouwsey

well not be indicative of natural pedagogy in this age range.
Similarly, one possible explanation for the absence of a
relationship between the subjective pedagogy rating and
observational comments is that parents make observational
comments primarily for non-pedagogical purposes, and the other
cues are more reflective of natural pedagogy.
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Variable 1 2| 3| 4| 5| 6| 7| 8| 9| 10 1
1. Floor Time -

2. # Toys -37 -

3. Pedagogy Rating S4re54%* |

4. Name Referral -

5. Eye Contact -

6. Pointing GE*x -

7. Referential Speech 5% 40* -

8. Gaze Shifts AT A8** --

9. Demonstrations 42% 4O+ §7** .

10. Suggestions -.35[ go** 51 -

11. Explanations 42%

12. Knowledge Qs 40* -
13. Observations .38* -
14. Joint Attention - Close66** | -.46** | 70oxx AT 37*

* p <.05 (marginal), *p< .01
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Interestingly, the subjective pedagogy rating was also nedativ
correlated to the number of toys children played with during the
free play session, suggesting that children played with fewysr

if their parent was rated as highly pedagogical. It is noriserp
then that joint attention was (a) also negatively correlated t
number of toys played with by the child, and (b) positively
correlated to the parent’s subjective pedagogy rating. Paxtiots
were jointly attending to the toys in close proximity to thddch
were more pedagogical and were aiding in focusing their
children’s attention to fewer toys during free play.

Noting that cues were interrelated, we opted to conduct an int
item reliability analysis; the resultant Cronbach’'s alpha).&#4
pointed to the cues being moderately intercorrelated. This suggests
that the 11 pedagogical cues may cohere as a unitary phenomenon.
To examine these issues in greater depth, we next undertook a
principal components analysis.

Principal components analysis (PCA).To examine the
dimensionality of our pedagogy measures, we conducted a
principle components analysis including our 11 main pedagogical
cues. This analysis was exploratory, given our relativelyllsma
sample size of 32. However, we were curious if cues could be
bundled into separate components, as this might provide guidance
regarding predictions about the phenomenon of natural pedagogy
in future work. Our initial PCA extracted 5 components with
Eigenvalues greater than 1. However, a review of the
corresponding scree plot suggested that components 4-5 were not
meaningful (Cattel & Vogelman, 1977); all components coming
after the initial “elbow” in the scree plot were elimiedt Table 4
shows the 3 components and the corresponding loadings of the
cues.
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Table 4.Loadings of Cues in PCA

. Component
Variable 1 5 3
Demonstrations .769 .330
Referential Speech .756
Eye Contact .733
Explanations .622
Time in Close JA .367 .830
Suggestions .750
Pointing .708
Knowledge Qs .676
Gaze Shifts .831
Observations
Name Referral

Note.Rotated Component Matrix; Extraction Method: PrratiComponents
Analysis; Varimax Rotation. Only factor loading®gter than .30 are shown.

After rotation, the first component (Eigenvalue = 2.16) accalnte
for 19.67% of the variance in our measures. Four pedagogical cues
positively loaded: demonstrations, referential speech, eye tontac
and explanations. This component could possibly be labeled as a
“demonstrative” component as it seems to represent how
demonstrations unfold. For instance, one could imagine that an
adult said “watch!”, made eye contact, performed the
demonstration, and explained it.

The second component (Eigenvalue = 1.79) accounted for an
additional 16.27% of the variance, and perhaps represents an
“information provision” component, with suggestions, pointing,
joint attention, and knowledge questions positively loading onto it.
It should be noted here that joint attention barely met the threshold
for inclusion — with a loading just over 0.30. It seemed to
contribute more substantially to the third component.

The third component (Eigenvalue = 1.60) accounted for an
additional 14.58% of the variance, and could possibly be labeled
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as a “joint attention” component — joint attention and gazesshif
had very high positive loadings, while demonstrations barely
surpassed our 0.3 criterion. This suggests that gaze shiftitige by
parent between the child and toys often occurs during joint
attention episodes, and this may sometimes be accompanied by
demonstrations.

Name referral and observational statements failed to lo@daoyt
component. This is in line with our findings that observational
statements are rather unrelated to other aspects of pedagogy, and
name referral is rarely used.

Comparing high to low pedagogical parenta.final way that we
looked at these data was to divide parents into two bins -amdh

low pedagogical groups - to see if there was a differenceskatw
how these groups engaged in cue use. In order to divide parents
into bins, we computed a composite score for pedagogy with all of
the cues measured in frequency summed except observational
statements (since observational statements did not relatelgt

with the other cues, but was frequent). The median was 19.5 cues.
A median split resulted in a low pedagogy group X 16)
engaging in an average of 12.25 cu8® & 4.92) and a high
pedagogy groupn(= 16) engaging in an average of 26.13 cues
(SD=6.23), a significant difference according tbtast ((30) =

-6.97,p < 0.001). The two groups also differed significantly in
subjective pedagogy ratingg30) = -7.09,p < 0.001), with the

low group averaging a rating of 1.68 = 0.6) and the high
group averaging a rating of 3.7%[ = 1). These particular
analyses provided important information, as it is logically ibtess

that parents were simply huddled at the centre of the scdle an
were not significantly variable.

Next, we used the information acquired from the PCA analysis to
identify differences between low and high pedagogical parents
based on their relative use of the three components of pedagogical
behaviour (see Table 5). Since joint attention was measured as a
proportion while the rest of the cues were measured in frequency,
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it was omitted from its place in the components, but a separate
test confirmed that high pedagogical parents spent a higher
proportion of time in joint attention with their children than low
pedagogical parents. We conducted three t-tests with highsversu
low pedagogy group entered as the grouping variable and the
averaged use of the pedagogical cues specified by the component
as the variable of interest. For all three components of pedagogy,
high pedagogical parents engaged in more of these behaviour
patterns than low pedagogical parents.

Table 5.Cue Use by High versus Low Pedagogical Parents

High Low
Pedagogical Pedagogical t p
M (SD) M (SE)

Component
Demonstrative 5.68 (4.51) | 2.37(1.96) -2.6P .01%
Brancl

Component
Information 18.19 (7.19)| 8.75(4.25) -4.52 .000%*
Provision

Component
Joint Attention 3.25(2.4) 1.181.47)| -2.9
Brancl

D

.007F

Time in joint N
attentior 75 (.34) 39 (.39) | -2.78 | .009

*p<.0l,*p<.001

Relations between Parent and Child Pedagogy

We were curious if, when given the opportunity to take on the role
of teacher, the child’s pedagogy mirrored that of their parent
Thus, we ran a series of correlations to see if children’s
pedagogical cues were related to that of their parent (e.g., did
parents who use many points have children who used many
points?). Analyses relating parents’ use of pedagogical cues during
free play to children’s use of pedagogical cues in the tdistas
revealed two positive relations. Parents’ use of refelespi@ech

was positively correlated to children’s use of referentigiesh in
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the child-taught toy task with the parent50.52,p = 0.002) and
with the experimenter (= 0.45,p = 0.009). No other correlations
were significantigs > 0.01).

We also examined if parents with a high frequency of cudade
children with a similarly high frequency. Children’s overall
frequency of pedagogical cues while teaching an adult was
unrelated to their parent’'s use of pedagogical cues from the free
play session when the child taught both the Flops 0.10,p =

0.58) and the Pyramid & -0.05,p = 0.80). Similarly, children’s
frequency of pedagogical cues while teaching was unrelated to
their parent’s use of cues from the parent-teaching task for both
the Flops ( = -0.03,p = 0.88) and the Pyramid & 0.04,p =
0.81). Overall, these analyses seem to show that child pedagogy is
largely unique relative to that of their parents, at leasthis
context of teaching an adult about a toy.

Discussion

In this exploratory study, we investigated natural pedagogy in
parent-child play. We were specifically interested inchbes that
typically occurred in pedagogical interactions, whether thesg cue
were related to one another in systematic ways, and whatrss t
cues were useful in distinguishing between parents high versus
low in pedagogy. We coded free play sessions between three- and
four-year-old children and their parents for pedagogical cues
identified via past literature (e.g., Csibra & Gergely, 2009; 2011
Initial analyses revealed that points, gaze shifts, referemiigech,
suggestions, observational statements, and knowledge questions
were used by many parents, while only some parents utilized
demonstrations and explanations. Perhaps surprisingly, parents
rarely used eye contact or name referral. This seems sogpri
given the emphasis on these as important pedagogical cues in prior
literature. Perhaps parents did not capitalize on these tatte

cues given the age of children, as three- and four-year-olds are
already quite fluent in making and receiving conversational bids
(Miller & Sperry, 1988).
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Interestingly, parents provided equal levels of pedagogiges c
regardless of whether the context was framed in advance as
involving teaching versus playing. Furthermore, we noted that
parents did not differ in cue use between the free play and
teaching tasks. This absence of a difference seems open to a
variety of interpretations, even ones quite conflicting in nature.
For example, the lack of difference in rates of pedagbgises
between contexts could lead one to question whether pedagogy is
a separable construct from such related constructs as parenta
engagement or warmth, given that the cues seem to be
omnipresent even when interactions are not explicitly pedagogical.
If in fact these cues are ubiquitous across interaction centaxe
wonders how they act to specifically signal pedagogical in@mt

the other hand, however, a body of existing findings clearly
indicates that infants read these cues as indicative of pedabogi
intent, and alter their processing accordingly (e.g., Gergely,
Egyed, & Kiraly, 2007; Sage & Baldwin, 2011; Topal et al.,
2008). Alternatively, then, equivalent rates of pedagogicas cue
across teaching and play contexts might arise becausegggdag
indeed is nearly ubiquitous in the way parents are inclined to
interact with children, perhaps especially when invited into a
laboratory setting. Our subsequent analyses were largely
predicated on the assumption that this is a viable interpretation.

An examination of correlations between pedagogical cues
displayed many relations among various cues, and at the same
time suggested that name referral was unrelated to lilee cdes,

and observational statements might not be closely linked to
pedagogy either. A principal components analysis then suggested
that pedagogy involves several separable dimensions, which we
ultimately conceptualized as focusing on demonstration,
information provision, and joint attention. This showcasesdéa i

that pedagogy might be best viewed as a multidimensional
construct, with differing cues subserving distinguishable sub-
goals. Furthermore, the finding that high pedagogical parents
spent a higher proportion of time in joint attention with their
children than the low pedagogical parents ties in nicely with recent
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findings dictating that joint attention mediates the relahgns
between socio-emotional engagement and conversational skill
development (Farrant, Fletcher, & Maybery, 2012).

We were also interested in whether behaviour patterns esvbgl

the PCA had the power to distinguish between highly pedagogical
parents versus parents less inclined toward pedagogy. High
pedagogical parents indeed engaged in more of the pedagogical
behaviour patterns. It is also critical to note that our study had only
32 dyads - a relatively small sample for analyses efkinid. This
makes replication an important aim.

We also found evidence that pedagogy has important effects on
children’s learning and exploration. Sixty-eight percent of children
learned all four functions when taught by a parent in the durren
study versus 19% of children when left solely to their own
exploration (noted in a separate group of 16 children). Gleasl
might be expected, pedagogy helps to broaden children’s
knowledge. At the same time, evidence that pedagogy constrains
children’s exploration also arose, akin to findings by Bonawitz
and colleagues (2011) who reported that children played igss w

a novel toy as a result of witnessing a pedagogical demaastrat

of a single function. In their work, it is possible that the hegds
failure to show the other functions was construed as evidence for
their absence, leading the children to focus on the single
demonstrated function. Though measured in a fundamentally
different manner, our findings also point to pedagogy acting in
ways to constrain exploration. We found that effective teachers
may actively keep children focused through such cues as
demonstrations and linguistic utterances, which results in childre
acting upon fewer toys. Another possibility, however, is that
children are fully guiding their own choices, and, as a result,
highly pedagogical parents take their children’s lead and enigage
cues, which may simply stall more expansive exploration.

It should be briefly mentioned that Western families are tuned to
use pedagogical cues as a means of knowledge transfer. Rarents
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other cultures may or may not use pedagogy in this same way. F
instance, Barbara Rogoff and colleagues point to some cultures,
such as Mayans, relying more heavily on observation as a means
of learning in contrast to direct teaching (Rogoff, Mosier, Mjst

& Goncu, 1993). Thus, it is important to keep in mind that the
results discussed here are specific to the Western phenomenon of

pedagogy.
Issues of Validity and Future Directions

One important set of issues to consider concerns validatidreof t
phenomenon of natural pedagogy as a viable construct. That is,
prior work (e.g., Csibra & Gergely, 2009; 2011; Gergely & Csibra,
2005; 2006; Sage & Baldwin, 2011; Topal et al., 2008) postulates
the pedagogy phenomenon and attendant cues to pedagogy, but as-
yet little work validates the pedagogy construct explicitly.
Consider discriminant validity; is pedagogy a unique construct,
distinguishable from related phenomena like parental engagement
or sensitivity?

Construct validity remains another issue to be resolved. {yerge
Csibra, and colleagues (Csibra, 2010; Gergely & Csibra, 2005;
2006; Topal et al., 2008) have taken the lead in conceptualizing
natural pedagogy, and, in the present research, we measured
pedagogy by means of a range of behaviours that they have
suggested are important cues, such as name referral, giige shi
pointing, and the like. Whether these cues indeed reflect
pedagogical intent, as they are thought to, is a question of some
importance, however. One way to approach this issue is to
examine whether parents are more likely to provide such cues
when explicitly asked to engage in pedagogy. It is likely tihese

cues occur to some extent whenever a parent is engaging a child,
but may occur to a greater extent when they are specifically
prompted to teach. Recall that we included a context-setting
manipulation of this kind; half of parents were asked to engage
play activities with their child, and half were asked to engage
teaching activities. Interestingly, however, these differing
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instructions resulted in no systematic differences in parents’ use of
pedagogical cues. While this finding is of real interestlso
seems to raise possible concern on the construct validity. front
That said, it could of course be the case that our contexigpetti
manipulation was not strong enough to elicit differences in
parents’ interaction style with children. It is also quite glales
that pedagogical intent pervades parents’ interactions with
children, even play activities, at least for Western midtiesc
parents. In sum, in our view, empirical evidence for construct
validity of the phenomenon of natural pedagogy remains scant,
and this issue deserves attention.

Furthermore, it is worth noting some differences between our
findings and that of the infancy literature. Csibra and Ggrge
(2009; 2011) suggested that name referral was an important cue
for infants in terms of capturing their attention and sigial
teaching intent. It would be interesting to compare a wider age
range in free play and toy tasks similar to those discussesin

order to determine whether and how proper name usage is linked
to developmental status. For instance, there might be a shift
between infancy and the preschool years where children, as they
come to recognize and form more words, begin to expect that
language will help them encode information relevant to tlfe se
versus someone else in an interaction (Chiat, 1986). Thug nam
referral might not be used simply for orientation as desdribe

the infancy work, but perhaps also to help older children interpret
information as relevant for the self. In the current studyfoued

that relatively few parents used name referral with p@sleaged
children, instead favoring other physical and linguistic cues like
pointing and asking knowledge questions. Future work should
focus on how name usage evolves with age, and when parents
transition to utilizing a child’s name less and perhaps stddcus

more on other pronouns (see Smiley, Chang, and Allhoff, 2011 for
a related piece of work).

It is also worth reiterating that only a small humber of parents
utilized eye contact during free play. Eye contact seemédatri
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in the infant work, likely given that it provides a commutica

link not yet possible with language. Given that significant
developments occur as children age, it is possible that sothe of
pedagogical cues analyzed here are simply not necessary for older
children to engage in pedagogical reasoning.

Past work with preschoolers has focused on how teaching alters
learning in a manner that goes beyond what would be learned from
identical information presented in a non-pedagogical way (e.g.,
Bonawitz et al., 2011). With that research aim in mind, the cues
may seem largely irrelevant except to the extent that signal

the teacher’s intent. Such a hypothesis (that most cues are
irrelevant, or that perhaps one cue would suffice) should be tested
in future work. In addition, future work must demystify the criteria
for what constitutes a functional pedagogical cue in order fto us
better understand the nuances regarding use of cues in éturali
interaction. For example, should all cases of pointing be regarded
as instances of cuing pedagogical intent, or are some mpinti
gestures more pedagogical than others?

In sum, the present research provides some initial informétion
better characterize the phenomenon of natural pedagogy in
parents’ interactions with their preschoolers. At the same time, this
work makes clear that current understanding of natural pedagogy
is limited and future work must delve into the many remaining
guestions addressed here.
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