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Despite a growing body of work examining the expression of infants’ positive emotion

in joint attention contexts, few studies have examined the moment-by-moment dynamics

of emotional signaling by adults interacting with babies in these contexts. We invited 73

parents of infants (three fathers) to our laboratory, comprising parent-infant dyads with

babies at 6 (n = 15), 9 (n = 15), 12 (n = 15), 15 (n = 14), and 18 (n = 14) months of age.

Parents were asked to sit in a chair centered on the long axis of a room and to point to

distant dolls (2.5 m) when the dolls were animated, while holding their children in their

laps. We found that parents displayed the highest levels of smiling at the same time that

they pointed, thus demonstrating affective/referential synchrony in their infant-directed

communication.There were no discernable differences in this pattern among parents with

children of different ages. Thus, parents spontaneously encapsulated episodes of joint

attention with positive emotion.

Keywords: pointing, smiling, embodied cognition, intersubjectivity, affective -gestural synchrony

INTRODUCTION

Joint attention is the ability to capture and re-direct the atten-

tion of a social partner, and to follow another’s communicative

cues to a specific locus (e.g., Moore and Dunham, 1995; Bard

and Leavens, 2009; Leavens and Racine, 2009; Seemann, 2012).

Joint attention refers to a suite of triadic communicative skills

that typically develop in humans and apes late in their infancy

periods, near the end of the first year of life, and includes such

behavioral developments as pointing, following the pointing and

gaze direction of others, using emotional information from a

caregiver to regulate one’s response to novel objects (social refer-

encing), and other tactics involving the coordination of attention

to a common focus (e.g., Carpenter et al., 1998; Butterworth,

2001; Striano and Bertin, 2005; Racine and Carpendale, 2007;

Bard et al., 2014). Under existing strictures in some contempo-

rary psychological theories, this kind of coordination requires

that babies develop a reasoning capacity, based on an ability

to represent the invisible contents of others’ minds; pre-verbal

human babies are held to point to things because they can rep-

resent the perceptions, even knowledge, of their social partners

and wish to manipulate those perceptions and those knowledge

states (see, e.g., Racine and Carpendale, 2007, for a review and

critique).

Joint attention in human infants occurs in social contexts char-

acterized by dynamically changing emotional contours. There

is a growing body of work examining the dynamic expres-

sion of infants’ positive emotion in joint attention contexts

(e.g., Adamson and Bakeman, 1985; Hobson, 1993; Messinger

and Fogel, 1998; Jones and Hong, 2001, 2005; Reddy, 2001,

2003; Striano and Bertin, 2005; Carpenter and Liebal, 2012).

For example Adamson and Bakeman (1985) reported high rates

of positive affect when infants from 6–18 months of age were

jointly engaged around objects with their mothers. Jones and

Hong (2001) reported that, late in the first year of life, infants

begin to incorporate their own smiling behavior into intentional

communication with their mothers (and see Jones and Hong,

2005). Reddy (2001, 2003) outlined a developmental pathway

into triadic reference grounded in infants’ experiences of them-

selves as objects of attention and intentional actions. In particular,

Reddy’s account specifies the affective qualities manifested dur-

ing infants’ early engagements with others as a field of experience

that can be generalized to objects later in the first year of life.

Recently, Carpenter and Liebal (2012) have described, in concep-

tual terms, the role of mutual visual regard with positive affect

between babies and their parents as a kind of acknowledgment

of the mutual awareness of the jointness of the interactions, the

idea being that babies and their mothers acknowledge the shared

nature of these joint attention episodes with mutual gaze and

smiles. These findings and conceptual advancements were pre-

saged by Hobson (1993), who speculated that “the development

of a child’s awareness of propositional attitudes might begin with

more or less direct perception of other people’s affective attitudes”

(p. 240). Thus, according to Hobson, affective awareness scaf-

folds or bridges later-developing conceptions of mental attitudes.

Few studies, however, have examined the moment-by-moment

dynamics of emotional signaling by adults interacting with babies

in these triadic contexts. These affective landscapes may have sig-

nificant bearing on infants’ motivations to follow into another

person’s focus of attention, for example, following their pointing

gestures or their line of regard.

The present study was originally designed by Leavens and Todd

to examine parents’ coordination of the hands that they used to
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point to distant dolls arranged in an arc and to support their chil-

dren in their laps, the question being at what angular displacement

to left or right would parents switch the hands being used to phys-

ically support their babies in their laps and being used to point

(Todd and Leavens, in preparation)? Upon initial examination of

the videotaped footage, it seemed to be the case that the parents

were marking their own pointing gestures with bursts of positive

emotion. This has significant bearing on a longstanding debate

in developmental psychology: are human children evolutionarily

prepared for engaging in joint attention, as argued by Tomasello

et al. (2007), or do parents shape infants’attention-oriented behav-

ior with social reinforcement, as long argued by Moore (e.g.,

Moore and Corkum, 1994)?

In considering the different predictions of these two classes of

theory, we reasoned, following Leudar and Costall (2004), that

nativist accounts like that of Tomasello et al. (2007) assume that

there is an epistemological gap between a communicative behav-

ior and its psychological underpinnings; i.e., there is a theoretical

commitment to the idea that invisible psychological processes

cause communicative behavior, and it is the role of the devel-

oping infant to discover this relationship (see also Leavens et al.,

2005; Froese and Leavens, 2014, for discussions of this issue). As

a consequence of this embedded assumption, external features of

the ontogenetic contexts in which children develop their social

skills are assumed to be typical for the species. Therefore, we could

not specify any pattern of behavior, in advance, that could falsify

a theoretical claim of evolutionary preparedness for joint atten-

tion in humans (see also Bard and Leavens, 2014, for a review

of theoretical positions that omit developmental experience as

an explanatory factor in the development of social skills; also

see Bateson, 1972; Churcher and Scaife, 1982; Zukow-Goldring,

1997). In contrast, learning- or experience-based accounts of the

development of joint attention do make some global predictions

about the patterns of reward in the lived experiences of children

who are developing these skills (see, esp., Moore and Corkum,

1994; Reddy, 2003). In particular, if children are to learn to attend

to deictic signals, then there must be some way that these physical

acts are marked as being, somehow, special-in-relation-to external

objects and events.

Accordingly, we set out to characterize the smiling behavior

of the parents in this study in temporal relation to key events

in each of trials: at several time points before the doll was ani-

mated, at the moment the doll was activated, at the moment

of maximum extension of the parents’ pointing hands, at the

moment the pointing hand was maximally retracted, the moment

the doll’s activation ceased, and at two subsequent time points.

Our reasoning was that if parental smiling behavior was paired

with their referential signals (their points), then this would pro-

vide evidence relevant to at least two broad classes of theoretical

axioms: first, as a kind of affective-referential precursor to the

affective-conceptual links described by Hobson (1993) and Reddy

(2001, 2003) and, second, as a pattern of contingencies in social

reward that could, in principle, exert the kind of socially grounded

attention-shaping processes required by Moore and Corkum’s

(1994) theory. Alternatively, if we did not find a close tem-

poral association between pointing and smiling behavior, this

would have some bearing on the generality of developmental

process models grounded in environmental factors, like social

reinforcement; in other words, because learning models require

contingent social reinforcement, the present study comprises a

direct test of the hypothesis of socially based reward contingencies

in parent-infant interaction.

Of particular relevance to the emerging science of embodied

intersubjectivity is that the interactive phenomena we describe

here comprise bodily manifestations of the interactive accompa-

niments to pointing; thus, this experimental context is an ideal

test bed for exploring behavioral coordination in intersubjec-

tive activities. As Froese (2011) recently emphasized, the rapidly

emerging strands of embodied approaches to understanding cog-

nitive development, including enactivist and dynamic systems

theories, markedly expand the kinds of questions we can ask

about intersubjective engagement (e.g., Zukow-Goldring, 1997;

De Jaegher and Di Paolo, 2007; Wilson and Golonka, 2013). The

present context, in which parents point for their young children,

is ideal for examining the bodily vehicles of attention scaffolding.

MATERIALS AND METHODS

PARTICIPANTS

We recruited parents with young babies through advertising

posters with tear-off cards on which were printed the contact

details of the infant study unit, at the University of Sussex. We

invited 76 parents of infants (3 fathers) to our laboratory, of whom

73 completed testing, comprising parent-infant dyads with babies

at 6 (n = 15), 9 (n = 15), 12 (n = 15), 15 (n = 14), and 18

(n = 14) months of age (two of the three remaining dyads were

excluded due to infant fussiness, and one because of experimenter

error—specifically, the videotape was accidently overwritten).

PROCEDURE

Parents were asked to sit in a chair centered on the long axis of a

5 × 4 m room with symmetrical illumination and a beige curtained

backdrop (Figure 1). The parents held the children in their laps.

Four mechanical dolls were arranged in an arc around the dyads,

2.5 m from their chair, at symmetrical angular displacements of 20

and 60◦ to the left and right of their midlines. Two video cameras

were placed, respectively, centrally and 45◦ to the right of the dyads;

images were mixed to a split screen and this split screen image was

recorded on Super VHS video. Dyads were randomly assigned to

random sequences of doll activation so that each of the four dolls

were animated on the first four trials and then this same sequence

was repeated for an additional four trials, rendering eight trials

per dyad. As each of the dolls was animated from a control room

adjacent to the laboratory, its “arms” and “legs” oscillated up and

down while auditory signals (a recorded female voice repeating

the phrase, “Hey, baby!”) were emitted from a speaker mounted

behind each doll’s ”head” for a duration of 5 s. Parents were asked

to point to the dolls when they were animated. No other specific

instructions were given.

CODING AND ANALYSES

The onsets of eight 1-s intervals were defined for each trial: (a)

6 s prior to doll activation, (b) 3 s prior to doll activation, (c) the

instant the doll was activated, (d) the time at which the maximum

extent of parents’ points were displayed, (e) the time at which
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FIGURE 1 | Schematic of the experimental setup. Drawing not to scale.

the pointing hand was maximally retracted (note that in every

observation, the hand used to point was retracted and brought to

a clear, unambiguous resting position), (f) the moment the doll

was inactivated (5 s after doll activation), (g) 3 s after the doll was

inactivated, and (h) 6 s after the doll was inactivated. On each

of the eight trials, for each of these eight 1-s intervals, parents

were dichotomously classified as either “smiling” or “not smiling”

during that 1-s interval. On 27% of the 4,672 observation intervals

it was not possible to see the faces of the parents, so the dependent

variable was the proportion of trials across the eight intervals in

which the parents smiled, including only intervals in which the

parents’ faces were clearly visible. Because some infants became

fussy, the total number of trials per parent–infant dyad ranged

from 4–8 (we included all dyads that had completed at least four

trials). Because not every parent–child dyad participated in the

same number of trials, the dependent variable was the proportion

of trials in which parents smiled.

Two coding teams, each comprising independent pairs of

researchers, performed separate passes through the entire corpus,

each team coding to a consensus. Because, initially, we were inter-

ested in characterizing the intensity of smiling on each trial, the

first coding team (Burfield and O’Hara) applied a three-category

scheme to only some of the observational intervals described

above: parents were categorized as (a) not smiling, (b) weakly

smiling, and (c) strongly smiling. We found it difficult, how-

ever, to define the boundary between weakly smiling and strongly

smiling, in objective terms, to the second coding team (Light-

foot and Sansone). Therefore, the second coding team scored

an expanded number of intervals, dichotomously classifying par-

ents as either (a) not smiling, or (b) smiling, as described above;

this was the data used for the analyses reported here. Smiles were

coded when the corners of the mouth could be seen to be raised

(Ekman and Friesen, 1978). Due to a late-discovered technical

problem with the microphone, few recorded video clips con-

tain audible speech; this was not considered to be problematic

with respect to the original hypotheses the study was designed

to test, pertaining to cradling and handedness, but it does con-

strain our present analyses and conclusions entirely to visual

information.

RELIABILITY

As noted above, there were two coding passes through the data,

using slightly different coding schemes. For purposes of reliabil-

ity assessment, we collapsed the initial coding of weakly smiling

and strongly smiling into a single category of “smiling” and then

directly compared these data with the inherently dichotomous

data of the second coding team. Reliability was assessed as the

agreement on parental smiling in intervals coded by both teams

(25% of the corpus) Cohen’s κ = 0.64. Because the probability

of a 1-s interval being coded as either smiling or not was highly

variable across intervals, and because the coding system was very

simple, therefore this is a very good level of agreement (see discus-

sion in Bakeman and Quera, 2011, pp. 65–68). Landis and Koch

(1977) characterized κ values between 0.61 and 0.80 as“substantial

agreement” (page 165).

RESULTS

An 8 (intervals) × 5 (age group) mixed ANOVA revealed that

parents smiled non-randomly throughout the experimental trials,

F(7,476) = 55.67, p < 0.001. Systematic pairwise comparisons,

with Bonferroni corrections for multiple tests revealed a general

pattern of three “levels” of parental smiling: from a LOW level of

smiling at all time points preceding the doll activation up to the

moment of activation (i.e., the first three time points in the trials),

through an epoch of a HIGH level of smiling starting from the

maximum extension of the parental points and ending 3 s after

the doll had stopped moving (i.e., the next four time points in the

trials), and, finally, an INTERMEDIATE level of smiling at the last

time point measured in each trial, 6 s after the doll’s animation

ceased, as the smiling returned to baseline levels (see Figure 2;

Table 1). In other words, levels of parental smiling within the

“HIGH” level did not differ statistically in pairwise comparisons,

but they did differ from smiling levels in INTERMEDIATE and

LOW, and this pattern held for all three levels of smiling, with

only one exception: within the LOW category, smiling during the

second interval, DOLL ON −3 s, was statistically lower than both

of the immediate adjacent levels, also labeled LOW, but stood in

an identical relation with these adjacent intervals to all intervals

labeled HIGH and INTERMEDIATE (i.e., there was statistically

less smiling in all intervals labeled LOW, compared to INTERME-

DIATE and HIGH smiling levels). Because our minimum intertrial

interval was 12 s in duration, we could not extend our observations

later in time during each trial, because this would have overlapped

with successive trials in many instances; this is why our analyses do

not capture a full return to baseline levels by the end of the trials.

Thus, parents encapsulated these episodes of joint attention, in

which they pointed to distant targets, with an envelope of positive

emotion.

There was no influence of age group, F(4,68) = 0.41, p = 0.799,

nor was there an interaction between interval and age group,

F(28,476) = 1.18, p = 0.242 (see Figure 3). Parents encapsu-

lated joint attention episodes with positive emotion across the

entire age range of our infant subjects, from 6 to 18 months

of age. There was modest, but statistically significant variabil-

ity in the number of intervals in which parents smiled across

trials (Greenhouse–Geisser corrected F(4.42, 317.86) = 55.91,

p < 0.001. To determine whether there was any evidence of
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FIGURE 2 | Parents exhibited low positive affect until they pointed, at

which time they exhibited high positive emotion. By 6 s after the doll

had been turned off, they exhibited moderate levels of positive emotion.

These three levels of positive affect were determined by exhaustive

Bonferroni-corrected, pairwise tests.

parental habituation in smiling to the doll animations, we summed

the number of intervals in which parents smiled in the first

four trials and compared this to the number of smiles in the

last four trials, finding that there was a significant difference

[paired samples t(72) = −2.09, p = 0.041]. However, there were

more intervals with smiling in the second half of the experi-

ment (mean = 13.3, SD = 8.9) than in the first half of the

experiment (mean = 12.1, SD = 7.1), indicating that, if any-

thing, the experiment elicited more smiling with the passage of

time.

We found no influence of infant birth order on parental smil-

ing behavior [F(2,70) = 1.41, p = 0.252]), nor did we find a

relationship between parental age and smiling behavior (Pearson’s

r = 0.05, p = 0.681). Finally, parents did not smile differentially as

a function of infant gender: t(71) = −0.47, p = 0.642.

DISCUSSION

There are two substantive findings from this study of 73

parent-infant dyads. First, parents displayed peak positive emo-

tion, as evidenced by smiling behavior, that was temporally

synchronized with their pointing gestures and their immedi-

ate aftermaths. Second, this pattern characterized the entire

sample of children from 6–18 months of age. This distinc-

tive pattern of positive emotional display while pointing to

entities has significant relevance for contemporary theoretical

interpretations of infant pointing. The dominant, internal-

ist (or telementational – see the detailed analysis and critique

of internalist theories of development by Leudar and Costall,

2004) perspective on human communicative development inter-

prets infants’ abilities to triangulate with others on a common

focus as evidence for infants’ developing abilities to repre-

sent the abstract visual perspective of others, along with the

developing appreciation of others as psychological entities (e.g.,

Povinelli et al., 1997; Tomasello et al., 2007). Thus, in main-

stream cognitive psychology, there is, arguably, an overween-

ing concern with computational models of human cognitive

development; or as Shotter and Newson (1982, p. 37) put it:

“[t]raditional cognitive psychology has now set its sights upon

discoving the nature of the ‘inner computer’ . . . people use

in achieving their actions.” We think that our findings draw

attention to the external, ecological features of the commu-

nicative environments in which children necessarily construct

their habits of response to the communicative bids of their

caregivers.

This synchronization of parents’ positive emotional signaling

at the peak extensions of their own pointing gestures highlights

Table 1 | Percentage of parents who smiled, by trial, at eight time points within each trial.

Interval

Trial no. Doll on −6 s Doll on −3 s Doll on 0 s Max. point End point Doll off 0 s Doll off +3 s Doll off +6 s Mean of intervals (SD)

1 26 22 27 66 89 72 68 54 53 (25)

2 41 24 33 68 87 82 71 50 57 (23)

3 38 32 38 80 74 85 67 49 58 (21)

4 35 16 35 74 71 74 58 38 50 (22)

5 29 18 32 68 80 74 67 53 53 (23)

6 32 24 31 62 68 73 61 43 49 (19)

7 28 29 38 76 67 70 54 41 50 (19)

8 23 17 29 76 71 68 68 43 49 (24)

Mean of

trials (SD)

31 (6) 23 (6) 33 (4) 71 (6) 76 (9) 75 (6) 64 (6) 46 (6) –

The number of parents whose faces were visible at any given 1 s-interval, on any given trial, ranged from 38–69, mean = 52. Values in parentheses are standard

deviations. Tabled values in bold are the minimum and maximum values in each row (ties are both bolded). Percents reported exclude parents whose faces were not

visible.
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FIGURE 3 | Parents did not differ in the amount of smiling they

displayed for their infants, across the entire age range of this study,

with infants from 6 to 18 months of age.

the environmentally situated placement of key affective infor-

mation about the nature of these joint attention interactions.

This pattern raises the possibility that, in accordance with the

analyses of Moore and Corkum (1994), Zukow-Goldring (1997),

and Rader and Zukow-Goldring (2012), parents may actively, if

apparently unconsciously, shape the attention-deployment pat-

terns of their children, at least in some cultural contexts. If

these patterns of parental affective signaling do exert an influ-

ence on the development of infants’ responses in joint attentional

social frames, then we would predict substantial cross-cultural

variation in these developmental profiles (Schieffelin and Ochs,

1989; Triesch et al., 2006; Keller, 2007, 2012). Although there

is not a lot of directly relevant literature, what evidence exists

is consistent with the idea that both the amount of time par-

ents spend in coordinated joint engagement around objects with

their babies and the emotional tones of those interactions differ

substantially across settings. For example, Bakeman et al. (1990)

reported that aboriginal !Kung infants spent only 1.6% of observed

intervals engaged in joint object involvement, compared (with

some qualifications) with a North American sample (Clarke-

Stewart, 1973), in which about 4.5% of intervals involved joint

object involvement between babies and their mothers. Abels et al.

(2005) reported relatively low levels of joint object involvement

between mothers and their babies in both rural and urban set-

tings in a study from India. Vogt and Martin (2013) reported

substantially fewer co-speech gestures by parents of young chil-

dren in rural Mozambique communities, compared with urban

communities in Mozambique. Salomo and Liszkowski (2013)

observed that Mayan babies pointed with their index fingers at

much reduced rates, compared to both Dutch and Chinese chil-

dren, and also spent significantly less time in triadic joint action

than Dutch and Chinese children. Thus, cross-cultural differ-

ences in the incidence of object-centered joint engagement are

well-established, and the present findings suggest that these dif-

ferences may be accompanied by cross-cultural differences in

maternal affective tone in relation to object-centered coordination

of attention.

The absence from the present study of any apparent influence of

infant age on parental smiling behavior suggests that this pattern

of gestural/affective synchrony may characterize intersubjectivity

across a wide swathe of infancy and infant competencies. Par-

ents of even our youngest infants (6 months of age) still smiled

most frequently at the peak of their pointing gestures. There is

little evidence of point- or gaze-following ability in Western chil-

dren at this age (e.g., Butterworth and Grover, 1988; Butterworth,

2001; Deák et al., 2008), so if parents are displaying this pattern

of pairing high positive affect with pointing gestures outside of

the laboratory, then this could provide a stable emotional contin-

gency contour around parent-initiated joint attention long before

babies evidently can use these kinds of referential signals and

continuing well into the second year of life. In other words, if

these patterns of affective/referential synchrony are manifested in

the home environments of these babies, then both the babies’

attentional deployments and their attitudes about novel objects

or events may be developmentally shaped into a typical West-

ern pattern of joint object involvement (see, e.g., Moore and

Corkum, 1994; Rossmanith et al., in press). Learning- and eco-

logically based theoretical accounts of the development of joint

attention ability in humans, like those of Shotter and Newson

(1982), Moore and Corkum (1994), and Triesch et al. (2006)

require this kind of stability in these contingent social reward.

Thus, the present study, despite its a posteriori approach, was

sufficiently powerful in design to have significantly challenged

learning-based accounts of sociocognitive development, by failing

to find either (a) that parents did not pair their referential ges-

tures with smiles or (b) that parents only displayed these patterns

for a minority of our age groups. In accordance with environ-

mentally oriented theoretical accounts, the parents in this study

paired their own pointing gestures with smiles across the entire

age range of our sample, with infants from 6 to 18 months of

age. If the present findings can be extended to the rearing envi-

ronments of children with their families, outside a laboratory

context, then these data suggest that affective-referential syn-

chrony might occur across a vast swathe of human infancy, at

least in Western, post-industrial cultural environments. Thus,

joint attention in humans is situated in a social landscape of

emotional markers for key intersubjective experiences (Churcher

and Scaife, 1982; Shotter and Newson, 1982). Churcher and

Scaife (1982), for example, noted that children learning to follow

the gaze and pointing cues of their caregivers may be moti-

vated not only by the potentially rewarding sight of the indicated

entity, but also the “social reactions” of their caregivers (p. 127;

see Bard et al., 2014, for evidence of the association between

affect and joint attention in infant chimpanzees). Shotter and

Newson (1982) noted that a human child, “although percep-

tually distinguishable from her environment as an individual

. . . is not as such physically isolable from it; she exists (as an

open system) only in mutual relation to it” (p. 34). Thus, our

findings are consistent with developmental accounts that empha-

size the non-computational, distributed concomitants of joint

attention, insofar as these babies’ social environments displayed

distinctive envelopes of dynamic changes in the expression of
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positive emotion, peaking at the time of parents’ pointing gesture

extensions.

In contrast, nativist accounts of the development of joint atten-

tion in human children, such as those by Butterworth (2003),

Povinelli et al. (2003), and Tomasello et al. (2007) all posit a

species-unique human specialization for triadic joint engagement,

based on hypothetical cognitive and/or motivational capabilities

that are also allegedly unique to our species. What holds these

disparate nativist perspectives together as a class of theoretical

speculation is the postulate that human capacities to follow into

and to direct the attention of others are predicated on evolution-

ary adaptations of cognitive and/or motivational systems in our

lineage, and shared by all extant humans. As Racine (2012; and see,

e.g., Racine and Carpendale, 2007) has pointed out, the hypothesis

of a human biological adaptation for joint attention is necessar-

ily an assumption without empirical foundation. It is, at best,

an interpretive stance on the manifold interactive phenomena of

human caregiver-infant interactions. Importantly, for purposes of

the present argument, these adaptationist approaches to under-

standing the development of joint attention in humans do not

predict (a) the emotional features of the environmental contexts

in which human signaling develop or (b) the cross-cultural vari-

ability displayed in the development of joint attention. As such, our

finding of the pairing of positive emotional signals with referen-

tial gestures by adult caregivers neither confirms nor disconfirms

an adaptationist interpretive stance; in other words, adaptation-

ist theories are not falsifiable on the basis of our findings. Thus,

the theoretical significance of our findings, in our view, is that we

were able to test a key tenet of learning- and ecologically based

environmental accounts of the development of joint attention in

humans – that the environment must provide a differential reward

structure – and the social learning approach survived this test of its

predictions. Given the distribution of this gestural/affective syn-

chrony in parental signaling across a very large range of infancy,

future studies would add substantially to our understanding of

the integration of emotional and referential signaling in the early

lives of children. For example, this kind of analysis could be

extended to infants’ home environments, like the seminal stud-

ies of Clarke-Stewart (1973, and see Rossmanith et al., in press).

Moreover, future studies should explore the auditory/verbal con-

comitants of referential gestures in caregiver–infant interactions.

Coding archival and future footage of parent-infant interactions

in a range of cultural contexts could provide valuable insight

into cross-cultural patterns of similarity and difference in affec-

tive/gestural synchrony, using these relatively simple measures

of smiling and gestures. Hence, the essential finding of parents

pairing their deictic gestures with smiles has significant relevance

for theory development in this area. For example, the kind of

affective/referential synchrony we report, here, throughout the

infancy period, might complement the dynamic-gesture/word

(visual/auditory) synchrony that figures prominently in Zukow-

Goldring’s (1997) theory of attention-shaping through perception

of amodal invariants.

With respect to the specific theoretical concerns of the present

special issue, the present findings are consistent with environ-

mentally situated accounts of child cognitive development. The

episodes of joint attention that we elicited in the laboratory were

encapsulated with positive affective expression, even though the

parents received no instruction to do so. Their spontaneous display

of positive emotion is consistent with Hobson’s (1993) postu-

late of affective bridges to conceptually based social awareness,

a point of view that highlights the embodied, situated nature of

infants’ developing social competencies. The contemporary prac-

tice of attributing developmental change solely to hypothetical,

hidden changes in psychological processes can direct researchers’

attention away from the empirical, psychologically relevant bod-

ily realities of human parent-infant engagement patterns (e.g.,

Shotter and Newson, 1982; Zukow-Goldring, 1997; Reddy, 2001,

2003; Leudar and Costall, 2004; Striano and Bertin, 2005; Leav-

ens and Bard, 2011; Bard and Leavens, 2014). This study suggests

that an increased awareness of the affective components of deic-

tic communication may reveal the previously underappreciated

and public information available not only to researchers but

to parents and young children tasked with building routines of

meaning.

ACKNOWLEDGMENTS

This research project was funded by an internal grant from the

former Psychology Group, School of Cognitive and Computing

Sciences (COGS), University of Sussex, and prior to data col-

lection, this study was scrutinized for adherence to the ethical

standards of the British Psychological Society by the research com-

mittee of the Psychology Group, COGS. We thank Kim Bard for

helpful discussion of these findings, and the many kind and gen-

erous parents who brought their babies into our laboratory. We

would like to thank the late George Butterworth for his mentor-

ship and collegiality; he left us too soon. Finally, we thank the

reviewers and editor for their helpful and constructive comments

and advice.

REFERENCES

Abels, M., Keller, H., Mohite, P., Mankodi, H., Shastri, J., Bhargava, S.,

et al. (2005). Early socialization contexts and social experiences of infants in

rural and urban Gujarat, India. J. Cross Cult. Psychol. 36, 717–738. doi:

10.1177/0022022105280511

Adamson, L. R., and Bakeman, R. (1985). Affect and attention: infants observed

with mothers and peers. Child Dev. 56, 582–593. doi: 10.2307/1129748

Bakeman, R., Adamson, L. B., Konner, M., and Barr, R. G. (1990). Kung

infancy: the social context of object explorations. Child Dev. 61, 794–809. doi:

10.2307/1130964

Bakeman, R., and Quera, V. (2011). Sequential Analysis And Observational Meth-

ods For The Behavioral Sciences. Cambridge: Cambridge University Press. doi:

10.1017/CBO9781139017343

Bard, K. A., Bakeman, R., Boysen, S. T., and Leavens, D. A. (2014). Emotional

engagements predict and enhance social cognition in young chimpanzees. Dev.

Sci. doi: 10.1111/desc.12145 [Epub ahead of print].

Bard, K. A., and Leavens, D. A. (2009). “Socio-emotional factors in the development

of joint attention in human and ape infants” in Learning from animals? Examining

the nature of human uniqueness, eds L. Röska-Hardy and E.M. Neumann-Held

(London: Psychology Press), 89–104.

Bard, K. A., and Leavens, D. A. (2014). The importance of development

for comparative primatology. Annu. Rev. Anthropol. 43, 183–200. doi:

10.1146/annurevanthro-102313-030223

Bateson, G. (1972). “Form, substance, and difference,” in Steps To An Ecology of Mind

ed. G. Bateson (New York: Ballantine Books), 448–465. [Original article published

1970 in General Semantics Bulletin, no. 37, Institute of General Semantics].

Butterworth, G. (2001). “Joint visual attention in infancy,” in Blackwell Handbook of

Infant Development, eds J. G. Bremner and A. Fogel (Hove: Blackwell. Erlbaum),

213–240.

Frontiers in Psychology | Cognitive Science August 2014 | Volume 5 | Article 879 | 6

http://www.frontiersin.org/Cognitive_Science/
http://www.frontiersin.org/Cognitive_Science/archive


Leavens et al. Affective-referential synchrony

Butterworth, G. (2003). “Pointing is the royal road to language for babies,” in

Pointing: Where Language, Culture,And Cgnition Meet, ed. S. Kita (Mahwah, NJ:

Erlbaum), 9–33.

Butterworth, G., and Grover, L. (1988). “The origins of referential communication

in human infancy,” in Thought Without Language, ed. L. Weiskrantz (Clarendon

Press: Oxford), 5–24.

Carpenter, M., and Liebal, K. (2012). “Joint attention, communication, and knowing

together in infancy,” in, Joint Attention: New Developments In Psychology, Philos-

ophy of Mind, and Social Neuroscience, ed. A. Seemann (Cambridge, MA: MIT

Press), 159–181.

Carpenter, M., Nagell, K., and Tomasello, M. (1998). Social cognition, joint atten-

tion, and communicative competence from 9 to 15 months of age. Monogr. Soc.

Res. Child Dev. 63, 1–143. doi: 10.2307/1166214

Churcher, J. and Scaife, M. (1982). “How infants see the point,” in Social Devel-

opment: Studies of the Development of Understanding, eds G. Butterworth and P.

Light (Brighton: Harvester), 110–136.

Clarke-Stewart, K. A. (1973). Interactions between mothers and their young chil-

dren: characteristics and consequences. Monogr. Soc. Res. Child Dev. 38, 1–109.

doi: 10.2307/1165928

Deák, G. O., Walden, T. A., Yale Kaiser, M., and Lewis, A. (2008). Driven to dis-

traction: how infants respond to parents’ attempts to elicit and re-direct their

attention. Infant Behav. Dev. 31, 34–50. doi: 10.1016/j.infbeh.2007.06.004

De Jaegher, H., and Di Paolo, E. (2007). Participatory sense-making: an enac-

tive approach to social cognition. Phenomenol. Cogn. Sci. 6, 485–507. doi:

10.1007/s11097-007-9076-9

Ekman, P., and Friesen, W. (1978). Facial Action Coding System: A Technique for the

Measurement of Facial Movement. Palo Alto: Consulting Psychologists Press.

Froese, T. (2011). From adaptive behavior to human cognition: a review of Enaction.

Adapt. Behav. 20, 209–221. doi: 10.1177/1059712311433892

Froese, T., and Leavens, D. A. (2014). The direct perception hypothesis: perceiving

the intention of another’s action hinders its precise imitation. Front. Psychol. 5:65.

doi: 10.3389/fpsyg.2014.00065

Hobson, R. P. (1993). The emotional origins of social understanding. Philos. Psychol.

6, 227–249. doi: 10.1080/09515089308573090

Jones, S. S., and Hong, H.-W. (2001). Onset of voluntary communication: smiling

looks to mother. Infancy 2, 353–370. doi: 10.1207/S15327078IN0203_4

Jones, S. S., and Hong, H.-W. (2005). How some infant smiles get

made. Infant Behav. Dev. 28, 194–205. doi: 10.1016/j.infbeh.2005.

02.003

Keller, H. (2007). Cultures of Infancy. Mahwah, NJ: Erlbaum.

Keller, H. (2012). Autonomy and relatedness revisited: cultural manifestations

of universal human needs. Child Dev. Perspect. 6, 12–18. doi: 10.1111/j.1750-

8606.2011.00208.x

Landis, J. R., and Koch, G. G. (1977). The measurement of observer agreement for

categorical data. Biometrics 33, 159–174. doi: 10.2307/2529310

Leavens, D. A., and Bard, K. A. (2011). Environmental influences on joint attention

in great apes: implications for human cognition. J. Cogn. Educ. Psychol. 10, 9–31.

doi: 10.1891/1945-8959.10.1.9

Leavens, D. A., and Racine, T. P. (2009). Joint attention in apes and humans: are

humans unique? J. Conscious. Stud. 16, 240–267.

Leavens, D. A., Russell, J. L., and Hopkins, W. D. (2005). Intentionality as mea-

sured in the persistence and elaboration of communication by chimpanzees (Pan

troglodytes). Child Dev. 76, 291–306. doi: 10.1111/j.1467-8624.2005.00845.x

Leudar, I., and Costall, A. (2004). On the persistence of the“problem of other minds”

in psychology: Chomsky, Grice and theory of mind. Theory Psychol. 14, 601–624.

doi: 10.1177/0959354304046175

Messinger, D. S., and Fogel, A. (1998). Give and take: the development of

conventional infant gestures. Merrill Palmer Q. 44, 566–590.

Moore, C., and Corkum, V. (1994). Social understanding at the end

of the first year of life. Dev. Rev. 14, 349–372. doi: 10.1006/drev.

1994.1014

Moore, C., and Dunham, P. J. (eds) (1995). Joint Attention: Its Origins and Role in

Development. Hillsdale: Lawrence Erlbaum Associates.

Povinelli, D. J., Bering, J. M., and Giambrone, S. (2003). “Chimpanzee’ “pointing”:

another error of the argument by analogy?” in Pointing: Where Language, Culture,

and Cognition Meet, ed. S. Kita (Mahwah, NJ: Lawrence Erlbaum Associates),

35–68.

Povinelli, D. J., Reaux, J. E., Bierschwale, D. T., Allain, A. D., and Simon, B. B. (1997).

Exploitation of pointing as a referential gesture in young children, but not adoles-

cent chimpanzees. Cogn. Dev. 12, 423–461. doi: 10.1016/S0885-2014(97)90017-4

Racine, T. P. (2012). “Cognitivism, adaptationism and pointing,” in Developments in

Primate Gesture Research, eds S. Pika and K. Liebal (Amsterdam: John Benjamins),

165–180.

Racine, T. P., and Carpendale, J. I. M. (2007). The role of shared practice in joint

attention. Br. J. Dev. Psychol. 25, 3–25. doi: 10.1348/026151006X119756

Rader, N., and Zukow-Goldring, P. (2012). Caregivers’ gestures direct infant atten-

tion during early word learning: the importance of dynamic synchrony. Lang. Sci.

34, 559–568. doi: 10.1016/j.langsci.2012.03.011

Reddy, V. (2001). “Mind knowledge in the first year: understanding attention and

intention,” in Blackwell Handbook of Infancy Research, eds G. Bremner and A.

Fogel (Oxford: Blackwell), 241–264.

Reddy, V. (2003). On being the object of attention: implications for self-other

consciousness. Trends Cogn. Sci. 7, 397–402. doi: 10.1016/S1364-6613(03)

00191-8

Rossmanith, N., Costall, A., Reichelt, A., Lopez, B., and Reddy, V. (in press). Jointly

structuring shared spaces of meaning and action around objects in early infancy:

the case of book sharing. Front. Psychol.

Salomo, D., and Liszkowski, U. (2013). Sociocultural settings influence the

emergence of prelinguistic deictic gestures. Child. Dev. 84, 1296–1307. doi:

10.1111/cdev.12026

Schieffelin, B., and Ochs, E. (1989). Language Socialization Across Cultures.

Cambridge: Cambridge University Press.

Seemann, A. (Ed.). (2012). Joint Attention: New Developments In Psychology,

Philosophy of Mind, and Social Neuroscience. Cambridge: MIT Press.

Shotter, J., and Newson, J. (1982). “An ecological approach to cognitive development:

implicate orders, joint action and intentionality,” in Social Development: Studies

of The Development of Understanding, eds G. Butterworth and P. Light (Brighton:

Harvester), 32–52.

Striano, T., and Bertin, E. (2005). Coordinated affect with mothers and strangers: a

longitudinal analysis of joint engagement between 5 and 9 months of age. Cogn.

Emot. 19, 781–790. doi: 10.1080/02699930541000002

Tomasello, M., Carpenter, M., and Liszkowski, U. (2007). A new look at infant

pointing. Child Dev. 78, 705–722. doi: 10.1111/j.1467-8624.2007.01025.x

Triesch, J., Teuscher, C., Deák, G. O., and Carlson, E. (2006). Gaze following: why

(not) learn it? Dev. Sci. 9, 125–157. doi: 10.1111/j.1467-7687.2006.00470.x

Vogt, P., and Martin, J. D. (2013). “Rural and urban differences in language social-

ization and early vocabulary development in Mozambique,” in Proceedings of the

35th Annual Meeting of the Cognitive Science Society (Austin, TX: The Cognitive

Science Society), 3787–3792.

Wilson, A. D., and Golonka, S. (2013). Embodied cognition is not what you think it

is. Front. Psychol. 4:58. doi: 10.3389/fpsyg.2013.00058

Zukow-Goldring, P. (1997). “A social ecological realist approach to the emer-

gence of the lexicon: educating attention to amodal invariants in gesture

and speech,” in Evolving Explanations of Development: Ecological Approaches

to Organism–Environment Systems, eds C. Dent-Read and P. Zukow-Goldring

(Washington, DC: American Psychological Association), 199–250. doi: 10.1037/

10265-006

Conflict of Interest Statement: The authors declare that the research was conducted

in the absence of any commercial or financial relationships that could be construed

as a potential conflict of interest.

Received: 29 April 2014; accepted: 23 July 2014; published online: 12 August 2014.

Citation: Leavens DA, Sansone J, Burfield A, Lightfoot S, O’Hara S and Todd BK (2014)

Putting the “Joy” in joint attention: affective-gestural synchrony by parents who point

for their babies. Front. Psychol. 5:879. doi: 10.3389/fpsyg.2014.00879

This article was submitted to Cognitive Science, a section of the journal Frontiers in

Psychology.

Copyright © 2014 Leavens, Sansone, Burfield, Lightfoot, O’Hara and Todd. This is an

open-access article distributed under the terms of the Creative Commons Attribution

License (CC BY). The use, distribution or reproduction in other forums is permitted,

provided the original author(s) or licensor are credited and that the original publica-

tion in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

www.frontiersin.org August 2014 | Volume 5 | Article 879 | 7

http://dx.doi.org/10.3389/fpsyg.2014.00879
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org/
http://www.frontiersin.org/Cognitive_Science/archive

	Putting the “joy” in joint attention: affective-gestural synchrony by parents who point for their babies
	Introduction
	Materials and methods
	Participants
	Procedure
	Coding and analyses
	Reliability

	Results
	Discussion
	Acknowledgments
	References


