


within a trial on more trials when E emoted neutrally (Uninterested)

than positively (Joint Attention), p=0.126. Indeed, the number of infants

who repeated pointing within a trial at least once across the session was

significantly smaller in the Uninterested (11/20) compared to the Joint

Attention (18/20) condition (Fisher’s exact c2=6.14, p=0.032, two-tailed).

In order to see whether the point repetitions were selective to the

Misunderstanding condition, we conducted a direct post hoc comparison

between the two conditions in which infants’ preferred response was

violated but for different reasons, that is, when either the reference or the

attitude component was violated (Misunderstanding and Uninterested

conditions, respectively). In the Misunderstanding condition infants

repeated pointing within a trial on significantly more trials than in the

Uninterested condition (Tukey’s p=0.034, 2-tailed). Similarly, there was a

tendency that more infants repeated pointing within a trial at least once

across the session in the Misunderstanding than in the Uninterested

condition (respectively, 17/20 and 11/20, Fisher’s exact c2=4.18, p=0.082,

2-tailed). Thus, infants differentially reacted to the different reasons behind

the failure to share attention and interest.

Finally, to further analyze the difference between point repetitions in the

Misunderstanding versus the Joint Attention condition we looked more

closely at these repetitions in order to try to determine what infants were

attempting to do with their repeated points. We therefore conducted a new
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Fig. 3. Proportion of trials with at least one point in which infants repeated pointing to
the same stimulus. * indicates a statistically significant difference compared to all other
conditions.

INFANT POINTING

11



set of analyses (independent t-tests, two-tailed) with the infants who

repeated pointing within a trial in the Misunderstanding and Joint

Attention conditions (18 and 17 infants, respectively), and focused only on

those trials in which infants repeated pointing. We were interested in two

behaviours on those trials with repeated points: looks to E’s face and

vocalizing. During the period between a point and a point repetition within

a trial, infants looked significantly more often to E in the Misunderstanding

(mean=1.49) than in the Joint Attention (mean=0.49) condition, t(33)=
2.25, p=0.016 (two-tailed), perhaps attempting to determine the problem

or to call E’s attention to their communicative intention. In addition, infants

vocalized more often during their second point in the Misunderstanding

(mean=0.82) than in the Joint Attention (mean=0.57) condition, t(33)=
1.71, p=0.050 (two-tailed), perhaps attempting to augment their mis-

understood signal.

Looking behaviour

Figures 4 and 5 display infants’ looking pattern to E’s face and to the

stimulus in trials with a point. For looks to E’s face, one-way ANOVAs on

both the mean number and the mean duration of looks revealed significant

effects of condition, F(3, 76)=10.01, p<0.001 and F(3, 76)=12.00,

p<0.001, respectively. Infants looked to E’s face significantly more often

and longer in all other conditions than in Joint Attention (Dunnett, all

p’s<0.02), presumably because in all other conditions E did not react as
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they expected. For looks to the stimulus, one-way ANOVAs on the mean

number and mean duration of looks revealed significant effects of condition,

F(3, 79)=7.26, p<0.001 and F(3, 79)=15.67, p<0.001, respectively.

Infants looked less frequently but longer at the stimulus in the Joint

Attention compared to all other conditions (Dunnett, all p’s <0.025). Thus,

overall, in the Joint Attention condition infants looked mainly at the

stimulus, whereas in all other conditions they looked more often to E.

DISCUSSION

Together, the findings of this study support the sharing hypothesis. Infants

pointed on significantly more trials when E reacted to their points by both

identifying the correct referent and matching infants’ positive attitude to it

(Joint Attention condition) than when E matched their attitude but to the

wrong referent (Misunderstanding condition) or matched their referent but

showed a lack of interest in it (Uninterested condition) or both misidentified

the referent and showed an uninterested, neutral attitude (No Sharing

condition). In addition, infants looked more often and longer at E’s face in

these latter three mismatching conditions, presumably because they ex-

pected him to react differently. Thus, in pointing declaratively for others,

twelve-month-old infants both want and expect the adult to share both their

referent and their attitude toward it.

With regard to the reference component, results support the view that

infants point to direct a person’s attention specifically to what they are
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pointing at. Instead of merely wanting the adult to behaviourally turn in

the general direction of the referent or to emote positively about anything,

it was important to infants that the adult referred to the same event they

were pointing at. When E did not do this and repeatedly misunderstood

infants’ referents, infants gave up and pointed less for E across trials.

Furthermore, within trials, as predicted, infants repeated pointing in the

Misunderstanding condition on more trials than in the Joint Attention

condition, in an apparent attempt to redirect E’s attention. This interpret-

ation was supported by the fact that the point repetitions were accompanied

by more behaviours such as increased looks to E’s face and more vocalizing

in the Misunderstanding than in the Joint Attention condition.

With regard to the attitude component, results also supported our

interpretation that infants point to express and share interest about a

referent that is jointly attended to. Infants were not satisfied and pointed

in significantly fewer trials when E attended to the referent but did not

share their interest, instead commenting neutrally (Uninterested condition).

A quarter of the infants in that condition actually stopped pointing

altogether after E responded to their first point in that way. Infants were

thus not satisfied with just any type of comment from E; they specifically

preferred a positive over a neutral one. The possibility that infants might

point in this situation to request information (in a kind of social referencing)

was not supported, as then one would have expected infants to point

across trials independently of the type of information E conveyed.

Further, results also did not support the hypothesis that infants simply

point to obtain positive emotion or attention from adults. Under that

hypothesis, when E referred to infants’ referent infants should have

repeated pointing persistently within a trial more often when E emoted

neutrally (Uninterested condition) than positively (Joint Attention con-

dition). This was not the case. Infants did not repeat pointing (like they

do when unsuccessfully requesting an object) when E did not react as they

wanted. In fact, about half of the infants in the Uninterested condition

never repeated pointing on any trial. In addition, a comparison between

the two conditions in which infants’ preferred response was violated but

for different reasons (Misunderstanding and Uninterested conditions)

revealed that infants selectively repeated their pointing within a trial

significantly more when E misunderstood the referent than when he was

simply not interested in it. Thus, infants did not persist in or repair their

message in the Uninterested condition like they did in the Misunderstanding

condition, although their attempt to establish shared attention and interest

failed here too. Instead, when E expressed his disinterest infants pointed

less over trials and repeated pointing within trials less, presumably

because they understood that E did not share their attitude towards the

referent.
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Infants thus pointed in this context to align others’ attention with their

referent and share interest in it. However, in the No Sharing condition

when E referred to an incorrect object and gave a neutral comment infants

did not redirect E’s attention. One interpretation of this response is that E’s

neutral comment simply put infants off, irrespective of whether he did or

did not attend to the referent. It is possible that the neutrally emoted

comment already indicated to infants that E did not want to share interest,

even if he actually had not seen the referent.

FOLLOW-UP EXPERIMENT

The results on point repetitions in the Misunderstanding condition of

the main experiment were in the predicted direction, but did not reach

conventional significance levels. Two methodological factors may have

contributed to this. First, the barriers and the fact that infants never saw

E referring correctly in those conditions might have given infants the

impression that E was not willing or able to refer to the event anyway, and

so they did not repeat pointing on many trials. Second, we sometimes

observed repeated pointing towards the location of the stimulus after the

end of a trial, suggesting that the trial duration might have been not long

enough to generate point repetitions. We thus attempted to improve these

two aspects of the study in a follow-up experiment. In this experiment,

therefore, we re-ran the two key conditions Joint Attention and Misunder-

standing with some changes according to these two methodological factors.

First, we used a within-subjects design, alternating conditions across trials,

to ensure that infants would not consider E as generally unable or unwilling

to attend to a referent. We also made the adult’s misunderstanding more

salient by using barriers in the Joint Attention condition too, such that E

could demonstrate that he could peek around them. Second, to avoid the

possibility that some point repetitions were initiated only after the end of a

trial, we prolonged the trial duration.

METHOD

Participants

Twenty infants were recruited as in the main experiment. Two infants were

excluded because of fussiness and one infant never pointed. Three infants

pointed only in one of the two conditions. The final sample thus included 7

boys and 7 girls (mean age: 1;0.19; range: 1;0.7–1;1.5).

Materials and set-up

Materials were for most part the same as in the main experiment. The four

windows left and right close to the infant’s midline were again used for four
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different hand-puppets. Two windows left and right to the infant’s midline

were added, one for the wooden bird and one for another hand puppet

which replaced the fan. Two objects (the lights) remained in front of the

screen. Only the two barriers close to E were used. They differed in their

length such that it was possible for E to peek around the shorter barrier

when he turned his head and leaned forward.

Procedure

The general procedure was similar to that of the main experiment. Two

conditions (Joint Attention, Misunderstanding; see main experiment) were

administered to each infant, with the order of conditions alternating every

two trials (irrespective of whether the infant pointed or not) and the first

condition being counterbalanced across infants. Stimuli were always

presented in the same order. In the Joint Attention condition E reacted to

the four stimuli on the side of the shorter barrier, leaning forward to peek

around it following infants’ pointing, and in the Misunderstanding

condition he reacted directly to the longer barrier, leaning forward to

inspect an insignificant piece of paper attached to the barrier. E reacted

continuously to infants’ pointing for 15 seconds, 5 seconds longer than in

the main experiment. The positions of the barriers were counterbalanced

for side, as was the position of the mother, who sat approximately 1.5 m

away and slightly behind the infant.

Coding

We were primarily interested in infants’ point repetitions. In this

experiment, because we used a within-subjects design with fewer trials per

condition and conditions that alternated every two trials irrespective of

infants’ pointing (and so infants did not have the same opportunity as in the

main experiment to develop an expectation about how E would react to

their points), it was more appropriate to use as our main measure the mean

number of points per trials with pointing (instead of mean proportion of

trials with repeated points, which we report briefly as a secondary measure).

For the same reasons, we report no analyses on the measure Trials with a

Point. In addition, we also coded infants’ looking behaviour and vocalizing.

Coding was done as in the main experiment by the same student assistant.

Reliability was again assessed by the first author, E, who coded three infants

of the final sample. Cohen’s Kappas were excellent: for identification of

each instance of pointing within a 1 s interval during a trial (n=31

observations), kappa=1.0, and for trials with pointing (n=9) kappas for

vocalizing, looks to E’s face, and looks to the stimulus on a 1-s base were

1.0, 0.84, and 0.90, respectively.
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RESULTS

Infants pointed on average on 60% of the total trials. The condition in

which infants pointed first had no significant effect on their pointing in

subsequent trials. For the secondary measure of pointing, mean proportion

of trials in which infants repeated pointing, there was a similar pattern of

results to that in the main experiment for the Misunderstanding and

Joint Attention conditions (means=0.44 and 0.30, respectively) but this

difference did not reach statistical significance (t(13)=1.33, p=0.103,

1-tailed), most likely because power was reduced compared to the main

experiment due to the within-subjects design with fewer trials per condition.

For vocalizing there were no statistically significant differences between

conditions.

Repetition of points

A one-tailed paired comparison on the mean number of points in trials with

a point confirmed our prediction that infants pointed significantly

more often within a trial in the Misunderstanding (mean=1.6) than in the

Joint Attention condition (mean=1.3), t(13)=2.29, p=0.020. No further

analyses on repeated point characteristics, such as those done in the main

experiment, were conducted because too few infants repeated pointing

within a trial in BOTH conditions (necessary for repeated-measure analyses).

Looking behaviour

Infants’ number and duration of looks to E’s face were not significantly

different between conditions. However, there was a significant effect of

order such that infants looked more often to E’s face when he had reacted

to their first point with Misunderstanding than with Joint Attention,

F(1, 12)=5.84, p=0.033; means=2.2 and 1.2, respectively. Like in the

main experiment, infants looked significantly longer to the stimulus in the

Joint Attention than in the Misunderstanding condition, F(1, 12)=19.2,

p=0.001; means=11 s and 7 s, respectively. The number of looks to the

stimulus did not differ significantly between conditions.

DISCUSSION

Findings on infants’ point repetitions in this experiment are consistent with

those of the main experiment. Infants pointed significantly more often to

the same referent when E referred to an incorrect referent than when he

referred to the correct one, apparently to repair the failed communication

and redirect E’s attention to the correct referent. In addition, infants looked

more to E when he first reacted to their pointing in the Misunderstanding

condition, presumably – and in line with the main experiment – because
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they found his reaction odd. When E reacted in Joint Attention infants

looked longer to the stimulus – again in line with the main experiment –

suggesting that they were less surprised or distracted by E’s reaction when

he referred to the correct referent and so they sustained attention to the

referent more. Other measures did not produce statistically significant

differences between conditions, most likely because power was lower than in

the main experiment (infants had only four trials per condition and the

sample size was much smaller). Taken together, both experiments show that

twelve-month-olds point referentially to direct a person’s attentional state

towards the particular external event at which they point.

GENERAL DISCUSSION

Overall, the current findings support the hypothesis that infant pointing at

twelve months is already a full communicative act involving both reference

and attitudes towards that referent, while excluding several alternative

hypotheses. This suggests both a social-cognitive understanding of other

persons as agents with attentional states and attitudes, and a motive to share

experiences with others.

Communicative pointing reveals a social-cognitive understanding of

attention and attitudes in the sense that an indication is about something

and that it expresses psychological relations between interlocutors and

referents. To understand reference, one has to understand others’ attentional

relation to the environment. It requires an understanding of others as

intentionally perceiving and singling out entities in the environment, not

just behaviourally orienting in some direction. In line with recent results

on gaze following (Brooks & Meltzoff, 2002; Deák et al., 2000) and social

referencing (Moses et al., 2001), this study shows that twelve-month-olds

understand what other people attend and refer to. In addition, it shows that

infants actively direct others’ attention, and even redirect others’ attention

when they are mistakenly referring to an incorrect referent. This ‘message

repair ’, which was selective to the Misunderstanding condition, can be

interpreted as the infant helping an interested partner in achieving the

communicative goal of shared reference (see also Golinkoff, 1986).

To understand a person’s attitude one has to understand that person’s

psychological relations towards the referent. Moses et al. (2001) have shown

that twelve-month-olds, when socially referencing, link an adult’s comment

selectively to the object the adult is attending to. Recently, it has been

proposed that infants relate these comments only directly to the object, as

its valence, but not to the sender as expressing his or her psychological

relation to the object (Egyed, Kiraly & Gergely, 2004). But the current

study shows that infant pointing in this context does not involve requesting

valence information about an object. Instead it is to share psychological
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relations with others about a referent. Results showed that when an adult

reacted uninterestedly, infants ceased pointing for him. Our interpretation

is that infants understood E’s attitude about the referent as different from

their own, that is, as not wanting to share their interest in the referent.

Perhaps this is because in this context, infants already had their own

pre-determined attitude about the object (i.e. one of positive interest)

whereas in social referencing situations the object is designed to be

ambiguous to infants. Infant pointing thus enables social learning not only

about the external environment (Csibra & Gergely, 2005) but also about the

psychological relations between other persons and the environment, which

are more subject to change than stable object properties.

Infants point for various motives (Liszkowski, in press). One such motive

is to REQUEST HELP from adults in getting something done. Another motive

is to PROVIDE HELP to adults by informing them of things they want or

need to know (‘informative’ pointing; Liszkowski, Carpenter, Striano &

Tomasello, 2006). Here (see also Liszkowski et al., 2004), we have

investigated infant ‘proto-declarative’ pointing and provided empirical

evidence for an underlying motive of SHARING ATTENTION AND INTEREST.

This motive is distinct because it is neither purely to inform (‘direct

attention’; Baron-Cohen, 1991) nor purely to request (‘obtain attention’;

Moore & D’Entremont, 2001). Instead, it is an offer – an ‘invitation’ (see

also Bruner, 1983) – to jointly engage with a communicative partner and

experience something together.

The current study thus demonstrates that preverbal infants’ intentional

communication already resembles adult language and conversation in many

important ways. Infant declarative pointing at twelve months, before

language has emerged, already is a full communicative act embodying two

main components of adult linguistic speech acts: reference and attitude

about referents (see Searle, 1969). In addition, it already has some of the

collaborative structure of adult conversation (see Clark, 1996), as seen when

infants repair their failed communications, actively working to align their

communicative partner’s focus of attention with their own (Golinkoff,

1986). This study thus provides further support for the social-pragmatic

account of language development (see, e.g. Tomasello, 2003), demonstrating

already in infants’ preverbal communication the presence of the same

underlying abilities and motivations upon which language is built.
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