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‘I see you sharing, thus I share with you’: indirect
reciprocity in toddlers but not infants
Elena Nava1,2,3, Emanuela Croci1 & Chiara Turati1,2,3

ABSTRACT Human societies are organised around cooperative interactions, the origins and

development of which have become a timely topic. In this study, we investigated the

development of indirect reciprocity in 18–24-month-old toddlers, and infants aged 6 months,

on a two-phase sharing task with non-familiar individuals. In the first phase, we observed

whether infants and toddlers differentiated and manifested a preference toward an individual

altruistically sharing or acting selfishly. In the second phase, infants and toddlers interacted

with the same prosocial and antisocial individuals seen in the first phase, and we observed

whether they were willing to share with one of the two. Indirect reciprocity was assessed as

the match between the preferences for the prosocial individual in phase one, and the first-

person sharing in the second phase. Evidence showed that toddlers, but not infants, indirectly

reciprocated the prosocial individual, suggesting that understanding of such a complex

behaviour as indirect reciprocity may require prolonged experience in order to emerge.
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Introduction

The evolution of cooperation and altruism among non
genetically related individuals represents one of the most
astonishing and complex human behaviours. Among the

different mechanisms that might promote cooperation (e.g., kin
selection, direct reciprocity, see Nowak (2006) for a review),
indirect reciprocity is the most intriguing because it accounts for
behaviours, in which the donor does not receive (immediately)
anything in return, following the rule: if individual A helps B
while individual C observes the interaction between A and B, C
will be more willing to help A in the future (Boyd and Richerson,
1989; Nowak and Sigmund, 1998). Models of large-scale human
cooperation (Nowak and Sigmund, 1998; Panchanathan and
Boyd, 2004) have indeed shown that, in the long term, altruistic
behaviour increases the reputation of the donor and thus the
chance for him to obtain benefits in future encounters as a
recipient.

Recent studies have revealed that precursors to cooperation
mechanisms may be observed in infants as young as 3 months of
age (Hamlin et al., 2010), particularly revealing that infants prefer
individuals who behave altruistically than individuals who behave
selfishly using different tasks (e.g., helping: Hamlin et al., 2010;
Hamlin et al., 2007; Hamlin, Wynn et al., 2011; equal distribution
of resources: Geraci and Surian, 2011; Meristo and Surian, 2014;
Schmidt and Sommerville, 2011) and stimuli. That is, irrespective
of whether infants see puppets (Hamlin et al., 2007; 2011), car-
toons (Geraci and Surian, 2011; Meristo and Surian, 2013; 2014)
or humans (Dunfield et al., 2011; Schmidt and Sommerville,
2011) performing the prosocial or antisocial behaviour, they tend
to prefer prosocial over antisocial behaviours. While there is still
debate on the reason why infants should prefer one behaviour
over the other (see Paulus (2014) for a review), these studies
converge on a substantial social characteristics of infants: they
appear sensitive to the reputation of individuals and by the sec-
ond year of age, they also use this information to decide how to
respond to these individuals. For example, Dahl et al. (2013)
showed that 26-month-old toddlers (but not 17-month-olds)
looked longer to the antisocial individual during the familiarisa-
tion phase in which the child watched an individual rolling back
the ball to another individual (prosocial interaction) or keeping
the ball for himself (antisocial interaction). The longer looking
times to the antisocial individual predicted helping behaviours
directed towards the prosocial individual in a second phase, in
which the toddler was asked to help either the prosocial or
antisocial individual. Using puppets, Hamlin et al. (2011) showed
that 19–23-month-old toddlers preferred to give a treat to a
prosocial puppet, who previously helped another puppet opening
a box rather than to an antisocial puppet who acted “mean”, by
jumping on top of the box. In the same study, the authors also
tested 5-month-old and 6-month-old infants, and found that
while younger infants solely evaluate the positive or negative
effect on the recipient (i.e., they always prefer the prosocial
behaviour irrespective of whether the recipient previously acted
prosocially or antisocially), by 8 months of age infants take in
consideration the reputation of the recipient to decide whether
the latter should be treated “good” or “bad”. These studies suggest
that rudiments of indirect reciprocity can be observed in infancy,
but the age at which it is observed may vary according to
stimuli used.

It should be mentioned in a study that explicitly investigated
indirect reciprocity in preverbal infants using a distributive task:
Meristo and Surian (2013) showed 10-month-olds cartoons
depicting two donors distributing two objects to two identical
recipients. In one condition, the donor distributed equally the two
objects (‘fair donor), while in the other condition, the donor
distributed the two objects to only one recipient (‘unfair donor).

Following this familiarisation phase, the infants watched a human
hand donating an object to either the fair (‘expected reciprocity
event’) or unfair donor (‘unexpected reciprocity event’). Infants
watched longer the unexpected event, suggesting that they were
expecting to observe the human hand donating to the fair donor,
thus revealing that by 10 months of age, infants possess the
complex social ability to expect that the fair actions of an indi-
vidual should be indirectly reciprocated.

To the best of our knowledge, the study by Meristo and Surian
(2013) is the sole that showed indirect reciprocity in the first year
of age. Here, we sought to investigate whether this finding can be
generalised to situations in which the social task is more complex
—such as sharing—and requires a more prolonged develop-
mental trajectory to emerge. Furthermore, differently from
Meristo and Surian (2013) we were interested in investigating
indirect reciprocity in a more first-person perspective; that is, we
wanted to see whether this complex behaviour also emerges when
it is the child to decide whether to reciprocate or not by directly
interacting with the recipient. In the present study we therefore
addressed the development of indirect reciprocity in a sharing
task. Sharing is considered a prototypical prosocial behaviour, as
it requires giving up own goods (Svetlova et al., 2010; Warneken
and Tomasello, 2009) without the guarantee of reciprocation.
Earlier studies have observed spontaneous offers of goods and
toys in infants aged between 8 and 12 months of age, but this has
occurred only when sharing was directed toward parents or
familiar individuals (Hay, 1979; Hay and Murray, 1982). More
recent and controlled studies have found that sharing becomes
more and more spontaneous between 18 and 24 months of age
(see e.g., Brownell et al., 2013). That is, while 24-month-old
toddlers share without any communicative cue, 18-month-olds
require more explicit support in order to exhibit such behaviour
(e.g., a verbal request). This might be because sharing requires the
ability to recognise inequality between oneself and another and to
overcome the desire to keep the resource for oneself (Dunfield
et al., 2011). It should be noted that “spontaneous sharing” should
be considered so if it is prompted by only observing a need,
without a verbal request to share.

Interestingly, to date no study has investigated whether sharing
is at least understood at a cognitive level by younger infants. That
is, while the act of sharing may have a protracted development
because it is more costly than other behaviours, this does not
preclude the fact that toddlers but also infants may be able to
understand and prefer an individual who shares vs. non-shares.
Observing that sharing is understood and preferred earlier than it
is actually put in action would suggest that some prosocial
behaviours dissociate between cognition and action, and, contrary
to what Kohlberg suggested, cognitive understanding of prosocial
behaviours does not always predict performance.

Furthermore, differently from Meristo and Surian (2013), we
were interested in investigating indirect reciprocity in a more
first-person perspective; that is, we wanted to see whether this
complex behaviour also emerges when it is the child to decide
whether to reciprocate or not by directly interacting with the
recipient, i.e., decide whether to share or not with the individual
who has previously behaved prosocially or antisocially. Hamlin
et al. (2011) used a similar reasoning, by asking infants and
toddlers to manually choose which character they preferred based
on the reputation achieved by the same character on a previous
familiarisation phase. However, the stimuli used by Hamlin et al.
(2011) were puppets, and recent studies have failed to replicate
such findings (Nighbor et al., 2017; Salvadori et al., 2015; Scarf
et al., 2012). Thus, in the current study, we attempted to use
human individuals to observe infants’ and toddlers’ proclivity to
prosocial behaviour using different types of stimuli. We reasoned
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that, because especially infants are exposed and interact with real
humans since birth, presenting humans could favour infants’ and
toddlers’ understanding of the behaviour and motivate them to
interact with them. Warneken and Tomasello (2006), for exam-
ple, have shown that presented with humans, toddlers sponta-
neously act altruistically with unknown individuals. This pattern
has shown to be robust both when the parent is present (and may
encourage prosocial behaviour) or absent (Warneken and
Tomasello, 2013). Even sharing appears to occur spontaneously
in 15-month-olds when interacting with humans under natur-
alistic settings (Schmidt and Sommerville, 2011), which suggests
that the use of such stimuli could promote prosocial under-
standing and behaviour even in younger infants.

In Experiment 1 we investigated indirect reciprocity in toddlers
aged 18–24 by using a two-phase paradigm, in which they were
required to both evaluate and act in first person in a sharing task.
Toddlers were first asked to choose which of two human demon-
strators (a prosocial and antisocial) they preferred (see Fig. 2 in the
‘Method' section), following a brief video presentation of these
human demonstrators behaving prosocially or antisocially (i.e.,
sharing or selfishly keeping the goods for her own, see Fig. 1 in the
Method section). In a second phase, toddlers were given their own
goods and interacted in first-person with the two human demon-
strators seen in the videos, with whom they were requested to share
their goods (see Fig. 3 in the Method section). We measured
indirect reciprocity as a preference to share with the prosocial
individual observed in the first phase.

Experiment 2 addressed whether precursors of indirect reci-
procity can be observed in preverbal infants who, contrary to
Meristo and Surian (2013), have to directly interact with a pro-
social and antisocial character. To this end, we tested 6-month-
olds on a simplified version of the two-phase paradigm used for
toddlers. We chose this age because previous studies had found
prosocial behaviour in a helping task in 6-month-olds using a
manual task (Hamlin et al., 2007), and we wanted to be able to
compare our results with these studies, in particular assessing
whether prosocial behaviour generalises with other tasks different
from helping.

While the first phase was identical to the one used for toddlers,
the second phase consisted in having the two human demon-
strators offering a toy to the infant and observe to whom the
infant would reach to. Thus, instead of directly assessing sharing,
we observed infants’ preference to take from one demonstrator or
the other, based on their reputation. This was motivated by the
fact that 6-month-olds still possess limited motor capacities that
prevent them from performing any sharing. However, they can
reach and grasp, so we looked at their preference to reach for a
toy offered by one demonstrator over the other.

The use of human demonstrators wearing colourful suits was
made to avoid that the preference for one demonstrator over the
other could be made based on physical appearance (e.g., colour of
hair) or involuntary facial expression of the demonstrator.
Nevertheless, the suits did not cover the eyes, which has proven to
influence prosocial judgement at younger ages (Hamlin et al.,
2007).

Based on previous findings, we expected to see an overall
preference for prosocial individuals and a preference to interact
with the prosocial individual at both ages, thus providing the first
evidence of early first-person indirect reciprocity in toddlers and
the first evidence of sharing understanding in infants.

Method
Experiment 1
Participants. Thirty-eight 18–24-month-old toddlers (15 females,
mean age= 20 months, range: 17–24) were recruited from birth
records provided by neighbouring cities near *** (blinded for the
review process) via a written invitation that was sent to their
parents. Five toddlers were discarded from the final sample
because of inattention or fussiness. All children were Caucasian,
and the socioeconomic status of the family was middle class. All
children did not present neurological or cognitive deficits.

The parents of the children signed a written informed consent
before starting the experiment. The study was approved by the
Ethical Committee of the *** (blinded for the review process), and
the study was conducted according to the principles expressed in
the Declaration of Helsinki.

Materials, design and procedure. The study consisted in two
phases, which we refer here to P1 (Phase 1) and P2 (Phase 2) for
clarity. All toddlers were tested singularly at the *** (blinded for
the review process), in a single quiet room which was divided in
two adjacent spaces. The room was fully equipped for monitoring
the response of the toddlers in both phases by videotaping their
behaviour.

P1 was designed to assess the preference of toddlers between a
prosocial and antisocial character in a sharing task. To familiarise
the toddlers with the two behaviours, we presented them with two
videos in which two human demonstrators, wearing colourful
(red and green), fully covering suits, played the roles of the
prosocial and antisocial character. The colour of the suit worn by
the prosocial and antisocial human demonstrators was rando-
mised across children. The prosocial and antisocial human
demonstrators interacted with a recipient who always wore a
black suit. The use of the suits had specific reasons: first, they
covered (except for the eyes) all features that the child could use

Fig. 1 Frames of the videos presented in P1. Panel a shows a scene of the prosocial character sharing with the recipient. Panel b shows a scene of the
antisocial character selfishly keeping the goods for herself
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to make a choice. That is, a child could prefer a specific hair
colour and length, or other features of the face. We also wanted to
cover any facial expression that could be involuntary made by the
experimenters and thus induce the preference of the child.

In one video, the prosocial human demonstrator sat at a table
with candies placed on it and said: “These candies are yummy!”.
The recipient joined the prosocial demonstrator at the table and
simply repeated the same sentence of the prosocial demonstrator,
followed by the prosocial demonstrator sharing some candies
with the recipient (see Fig. 1a). In the second video, the antisocial
human demonstrator and the recipient acted and said the same
words as in the first video (“These candies are yummy!”), with the
only difference that after the words of the recipient, the antisocial
human demonstrator took all candies close to herself, thus acting
selfishly (see Fig. 1b). Note that the decision of having the human
demonstrators speaking out a sentence was to attract the
children’s attention for a longer period, and to make them better
understand the context.

There were overall 6 pairs of videos for a total of 12 videos: half
of them depicted the prosocial behaviour, and the other half
depicted the antisocial behaviour. To be included in the final
sample, children had to watch at least two pairs of videos (overall
4 videos). The familiarisation stopped if the children watched 12
videos or if he/she looked away for 5 s. Once the children were
familiarised with the videos, they were brought to an adjacent,
communicating space equipped with cameras to monitor their
behaviour/response. The child was seated at a table and the
experimenter presented her/him with two pillows (one next to
each other) on which the picture of the prosocial and antisocial
human demonstrator was printed. The experimenter would then
ask: “Which one do you like?”. The preference of the child
towards one pillow or the other was considered as such if he/she
showed an explicit action, for example, grasping one pillow, or
putting the finger or the hand on top of it. The position of the two
pillows was counterbalanced across children, so that half of the
children saw the prosocial human demonstrator on the left, while
the other half saw the same human demonstrator on the right
side. The preference shown for either the prosocial or antisocial
human demonstrator ended P1 (see Fig. 2 for a representative 18
month-old toddler choosing one character over the other). If the
child did not choose after the experimenter asked for three times,
the experimenter left the room after saying “goodbye” to the
child.

P2 was designed to specifically assess whether children
indirectly reciprocate the prosocial human demonstrator. Assum-
ing a preference for the prosocial human demonstrator
established in P1, P2 investigated whether children prefer to
share their own goods with the prosocial human demonstrator.
Specifically, we designed P2 to assess whether the child was able
to take into consideration the reputation of the human

demonstrator (observed in the familiarisation videos) and use
this information to choose with whom to share. To this aim, at
the beginning of P2, we placed a bowl full of candies on the table
in front of the child. Then, the two human demonstrators entered
the room, wearing the exact same suits worn in the videos and
went to sit at the table next to each other in front of the child and
repeatedly greeted the child by waving with one hand.

To assess indirect reciprocity, we measured requested sharing
of the child after the two human demonstrators synchronously
showed the child the right hand, as a sign of request. The request
was only gestural and not verbal to avoid having a response that
could reflect compliance (see Fig. 3 for a representative 18-
month-old toddler sharing).

Results
Scoring and reliability. The choices of the toddlers in P1 and P2
were videotaped and their responses coded by a rater unaware of
the condition. That is, the rater judged if the child chose the red
or the green demonstrator (i.e., the colour of the character
depicted on the pillow in P1 and the colour of the character in
P2). In P1, a preference was coded as such if the child manifested
an explicit preference toward one of the two pillows, such as
reaching or grasping. A similar coding scheme was applied in P2:
sharing with one demonstrator was coded as such if the child gave
or reached to the preferred character with the candy in his/her
hand. A second rater, also unaware of the condition presented,
coded 50% of the children, chosen randomly. Interrater reliability
was 98%.

Phase 1: Preference for prosocial or antisocial behaviour. Toddlers
watched on average a total number of 9 videos during the
familiarisation phase (M= 9.42; SD= 2.23). Thirty-two over 33
toddlers chose a pillow after watching the videos. The preference
of the children was assessed with a two-tailed binomial prob-
ability test (see Hamlin et al., 2007; 2010; 2011; Dunfield and
Kuhlmeier, 2010). Results showed that toddlers robustly preferred
the prosocial over the antisocial human demonstrator, with 27
out of 32 choosing the prosocial over the antisocial human
demonstrator, p < 0.001, two-tailed binomial test, 95% CI:
0.67–0.94 (see Fig. 4 and Table 1 in the supplementary material
for the responses provided by each toddler).

Phase 2: Sharing and indirect reciprocity score. In Phase 2, we
observed the number of toddlers who shared with one of the two
human demonstrators. Twenty-two out of 33 toddlers exhibited a
response (note that the number of responders was nonetheless
higher than the non-responders (binomial test, p= 0.04). Among
the 22 children that exhibited a response, 18 shared their goods with
the prosocial than antisocial human demonstrator (see Fig. 4,
p= 0.004, two-tailed, 95% CI: 0.61–0.93).

Fig. 2 Assessment of the preference between the prosocial and the antisocial character by a representative 18-month-old toddler. The toddler was asked
“Which of the two do you prefer?” (left panel), and the choice was assessed by a clear reaching toward one of the two pillows (right panel)
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To assess indirect reciprocity, we calculated a score based on the
correspondence between P1 and P2; that is, we assigned “1” (i.e.,
congruency) to those toddlers who preferred the prosocial human
demonstrator in P1 and shared with the same human demonstrator
in P2, and “2” to those toddlers who did not chose congruently in
the two phases (e.g., the ones who chose the prosocial human
demonstrator in P1 but the antisocial human demonstrator in P2;
see Table 1 of the supplementary materials for the scoring of each
child). Furthermore, we also assigned “0” to those toddlers who did
not exhibit a response in either Phase 1 or Phase 2.

In a first analysis, we included all toddlers: those who
congruently chose the prosocial human demonstrator in both
P1 and P2 (N= 16), toddlers who did not choose congruently
between Phase 1 and 2 (N= 5), and those who did not prefer or
share with the two human demonstrators in either Phase 1 or 2
(N= 12). However, this analysis did not reveal any difference
across the three outcomes (χ²= 3.68, p= 0.59).

Because this null result may have been influenced by the high
number of toddlers who did not exhibit any response, we
conducted a second analysis comparing toddlers who actually
provided a response in both phases (N= 21). This analysis
showed that 16 out of 21 toddlers congruently chose the prosocial
human demonstrator (p= 0.03, two-tailed, 95% CI: 0.55–0.89, see
Fig. 5), thus revealing that indirect reciprocity may emerge in a
selected sample.

Furthermore, to explore whether indirect reciprocity may be
explained by factors such as age, gender and number of videos

observed in P1, we conducted a logistic regression with the 21
toddlers included in the previous analysis. This analysis did not
prove statistically significant, χ2(8)= 7.06, p= 0.53, and none of
the factors explained indirect reciprocity (all p > 0.10). Thus, age,
gender and the exposure to more videos do not predict higher
indirect reciprocity in toddlers.

Overall, the results of the indirect reciprocity score reveal that
by the age of 18 months, toddlers’ socio-moral evaluations of
unfamiliar prosocial individuals are likely used to choose to share
with these same individuals in a near future.

To observe whether there may be precursors to this type of
complex cooperative behaviour, we tested a group of 6 month-old
infants using the same task, however modifying the procedure
particularly in P2 in order to accommodate the motor capabilities
of younger infants. That is, instead of requesting a sharing,
infants’ proclivity to share with one human demonstrator over
the other was assessed as preference to reach for the toy offered
by the two human demonstrators.

Experiment 2
Participants. Twenty-seven, full-term 6-month-old infants (13
females, mean age= 6.8 months, range: 6.5–7.0) were recruited
from birth records provided by neighbouring cities near ***
(blinded for the review process), via a written invitation that was
sent to their parents. Six infants were discarded by the final
sample due to inattention or fussiness. All children were Cau-
casian, and the socioeconomic status of the family was middle
class. Testing took place in a quiet lab provided by the ***
(blinded for the review process).

The parents of the children signed a written informed consent
before starting the experiment. The study was approved by the
Ethical Committee of the *** (blinded for the review process).

Materials, design and procedure. All infants underwent two-phases
as toddlers did, with the following changes that were made to better
suit the age: first, during the familiarisation phase, the human
demonstrators used toys instead of candies because they are a more
salient stimulus in comparison to candies (i.e., infants of that age
have very little experience with solid food, and no experience with
candies). Second, in P2 we did not measure requested sharing
because of infants’ limited motor abilities, but a preference to reach
for two identical toys offered by the prosocial and antisocial
demonstrator. That is, we observed a preference to interact with the
prosocial vs. antisocial human demonstrator, evidenced by infants’
reaching towards one demonstrator or the other.

All infants were tested singularly at the *** (blinded for the
review process), in a single quiet room, which was divided in two
adjacent spaces. The room was fully equipped for monitoring the
response of the infants in both phases by videotaping their
behaviour.

Fig. 3 Spontaneous sharing in an 18 month-old toddler. The two characters sat in front of the child (left panel) and did not produce any gesture unless the
child did not show any behaviour. In that case (right panel), the two characters clearly manifested a sharing request by reaching out their hands to the child

Fig. 4 Percentage and number of toddlers choosing either the prosocial or
antisocial individual in P1 and P2. The graphs show that, both in the
evaluation (left graph) and sharing (right graph) phase, toddlers preferred
the prosocial over the antisocial character
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Results
Phase 1: Preference for prosocial or antisocial behaviour.
Results of P1 showed that infants watched on average 10.38

(SD= 1.86) videos. When asked to choose a pillow, 20 out of 21
infants showed a response. One did not choose any of the pillows.
However, analyses conducted on 20 infants did not show any
preference for the prosocial over the antisocial human demon-
strator (11 out of 20 chose the prosocial actor, p= 0.83, two-
tailed, 95% CI: 0.34–0.74, see Table 2 for a detail of the responses
provided by each infant).

Phase 2: Reaching behaviour. In P2, only 18 out of 21 infants
exhibited a response. Of these 18, 7 accepted the offer of the
prosocial human demonstrator, thus, as in P1, no preference for
the prosocial human demonstrator was observed (p= 0.48, two-
tailed, 95% CI: 0.20–0.61). Because results of infants in both P1
and P2 showed that no selective preference for the prosocial
human demonstrator was observed, an analysis on indirect reci-
procity would not be reasonable. However, as reported in Table 2,
it is worth noting that 3 infants congruently chose the prosocial
human demonstrator, and other 3 infants congruently chose the
antisocial human demonstrator. Interestingly, 11 infants chose
incongruently, i.e., they chose either the prosocial or antisocial
human demonstrator in P1 and the opposite character in P2.

Overall, the results of the 6-month-old infants suggest that, at
least in a sharing task, and using human demonstrators, infants
do not prefer a prosocial over an antisocial individual as assessed
in both phases of the task.

Finally, we compared infants’ data with the toddlers’ outcome.
Chi-Square tests showed that in both P1 (χ2= 5.40, p= 0.02) and
P2 (χ2= 7.78, p= 0.005), toddlers showed a higher preference for

Table 1 Distribution of responses of toddlers in experiment 1

ID Gender Age [months] Phase 1 [1= prosocial;
0= antisocial]

Phase 2 [1= prosocial;
0= antisocial]

Indirect reciprocity [1= congruent;
2= incongruent]

Number of videos
watched

1 Male 18 1 1 1 12
2 Male 18 1 1 1 10
3 Male 24 1 1 1 6
4 Female 24 None 0 12
5 Male 21 1 1 1 10
6 Female 17 1 No action 12
7 Female 22 1 1 1 10
8 Female 20 1 1 1 10
9 Male 20 1 No action 8
10 Male 19 1 No action 10
11 Male 20 1 No action 12
12 Female 20 0 No action 8
13 Female 24 1 0 2 10
14 Male 23 1 1 1 6
15 Male 20 1 1 1 12
16 Male 22 1 No action 8
17 Female 20 1 1 1 11
18 Female 20 0 No action 8
19 Female 23 1 0 2 6
20 Female 19 0 1 2 6
21 Female 24 1 1 1 12
22 Female 20 1 1 1 6
23 Male 21 1 No action 12
24 Male 18 0 No action 12
25 Male 21 1 1 1 10
26 Male 24 1 No action 12
27 Female 23 1 1 1 10
28 Male 19 0 1 2 6
29 Female 24 1 0 2 10
30 Male 18 1 No action 10
31 Female 22 1 1 1 8
32 Female 18 1 1 1 10
33 Male 19 1 1 1 6

Fig. 5 Percentage of toddlers exhibiting indirect reciprocity. Indirect
reciprocity was calculated as the congruency between P1 and P2, i.e.,
choosing and also sharing with a prosocial character. On the contrary,
incongruent responses were those in which children preferred the prosocial
character only in one of the phases
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the prosocial over the antisocial human demonstrator in
comparison with infants.

Discussion
The ability to evaluate the behaviours of others, and particularly
the ability to judge the good or bad reputation of other indivi-
duals is crucial to adjust one’s own behaviour to benefit from
future interactions. For children, the development of such skill
could be particularly helpful in driving their preference to interact
(or not) with new encounters.

In this study, we showed that by 18 months of age, toddlers
choose to indirectly reciprocate prosocial over antisocial others,
based on sole observations of their previous actions. We have thus
shown that early in development, (positive) reputation is already
taken as a reliable cue to determine future interactions. This study
adds new evidence to the notion that toddlers start very early to
form complex social thinking and that different information are
taken into consideration to intend the goals of others and thus
likely obtain the greatest future benefits.

However, it should be noted that the first analysis conducted
on the whole sample (i.e., including the toddlers who also did not
exhibit any response) did not prove significant; that is, our
findings can only be applied to a smaller set of the sample who
was able to conclude the task. Indeed, 33% of toddlers did not
exhibit any response in Phase 2. Although a similar proportion of
non-responders has also been found in other studies (Dunfield
et al., 2011; Schmidt and Sommerville, 2011), and although it is
very difficult to determine the nature of a non-behaviour (as it
could stem from a number of different reasons, e.g., not having
understood the task, the character’s request, distraction, inat-
tention, or even struggle to decide what to do), we cannot exclude
that some toddlers simply do not engage in (indirect) reciprocal
sharing. While it is difficult to disentangle whether it is indirect
reciprocity or sharing itself to inhibit the response, there is evi-
dence showing that toddlers only engage in spontaneous sharing
if the recipient provides explicit communicative cues about his/
her needs (Brownell et al., 2009). In our study, we did not want to
use communicative cues, but only used gestural cues (i.e.,
pointing), because we wanted to avoid toddlers to comply with
the recipient’s wishes. That is, the prosocial actions observed in

studies in which the request was made verbally explicit (Brownell
et al., 2009; Schmidt and Sommerville, 2011) might have simply
reflected the tendency of young children to obey to adults, but not
a genuine prosocial behaviour. Interestingly, studies have repor-
ted a difficulty in adhering to prosocial principles, even at later
ages when prosocial norms are well understood and specifically in
sharing tasks. For example, Smith et al. (2013) have shown that 3-
year-old children know that they should share equally, but fail to
do so at least until 7–8 years of age. This study seems to support
our finding, which suggest that the understanding of sharing
actions is understood and preferred by 18 months of age (P1), but
the action of sharing (as seen in P2) emerges later in develop-
ment, likely when children start adhering more coherently to
their moral norms/principles, thus producing actions that are
more in line with their understanding and ‘approval’ of the norm.

Studies have also revealed that it is not before 5–6 years of age
that children spontaneously reciprocate recipients who have
previously shown prosocial behaviour toward a third party (Kato-
Shimizu et al., 2013), thus supporting the possibility that indirect
reciprocity may be a late developing aspect of prosocial beha-
viour. Interestingly, the concept of reputation, which is strongly
linked to indirect reciprocity, seems to emerge around 5–6 years
of age too. A study has indeed shown that 5-year-old children
tended to share more resources with another child when a third
party watching them could reciprocate later (Engelmann et al.,
2013). This behaviour was even more explicit when the interac-
tions occurred with ingroup than outgroup members, overall
suggesting that children not only acknowledge the importance of
reputation by age 5, but are aware that it may be more functional
among familiar than unfamiliar individuals.

It should be noted that the second analysis we conducted on
those toddlers who decided to engage with either a prosocial or
antisocial human demonstrator revealed that at least a subset of
toddlers indirectly reciprocated the sharing, corroborating pre-
vious findings showing that toddlers are strong reciprocators
(Dunfield and Kuhlmeier, 2010). Indeed, Dunfield and Kuhlmeier
(2010) showed that by 21 months of age, toddlers selectively help
those individuals who have previously shown the willingness to
help others, thus suggesting that toddlers take in consideration
the reputation of their recipients. Our findings integrate the study

Table 2 Distribution of responses of infants in experiment 2

ID Gender Age [days] Phase 1 [1= prosocial;
0= antisocial]

Phase 2 [1= prosocial;
0= antisocial]

Indirect reciprocity [1= congruent;
2= incongruent; 0= no response]

Number of videos
watched

1 1 222 1 0 2 10
2 2 204 1 0 2 8
3 2 211 No response 0 0 12
4 1 195 0 1 2 8
5 2 201 0 No response 0 12
6 1 188 0 0 1 (antisocial) 8
7 2 230 0 1 2 8
8 2 198 1 0 2 12
9 1 184 0 0 1 (antisocial) 12
10 2 209 0 No response 0 8
11 2 196 1 0 2 12
12 1 204 1 No response 0 12
13 1 212 0 1 2 8
14 1 200 1 0 2 12
15 2 203 0 1 2 12
16 2 204 1 1 1 10
17 2 214 1 1 1 8
18 1 190 1 0 2 12
19 2 195 1 0 2 12
20 1 216 0 0 1 (antisocial) 10
21 2 153 1 1 1 12
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of Dunfield and Kuhlmeier (2010) and others (e.g., Dahl et al.,
2013; Hamlin et al., 2011; Schmidt and Sommerville, 2011), by
showing that infants selectively choose their future partner only
by observing their prosocial behaviour. Toddlers can detect who
is “good” irrespective of whether the prosocial individual has
shared with them previously, and use this information to decide
with whom to share when it comes to first-person interactions.

Our data do not allow to conclusively state the specific reason
that motivated toddlers to share with the prosocial over the
antisocial individual. That is, the action observed was of indirect
reciprocity, but whether it was done for sense of fairness or
coherence between the response provided in P1 and P2, is diffi-
cult to disentangle. In other words, studies have shown that sense
of fairness emerges very early in development (Geraci and Surian,
2011) and during distributive actions, infants commonly prefer
individuals who distribute equally over individuals who distribute
unequally. Thus, it could be claimed that both infants and tod-
dlers in our study saw that the prosocial demonstrator was giving
away more candies during the familiarisation phase and wanted
to re-establish equality in P2. In infants, this might have trans-
lated into taking the offer from the antisocial actor (because he
presumably had more toys), and into sharing with the prosocial
actor for the toddlers.

An alternative explanation for the responses of the infants and
toddlers could be that, because they were asked to choose which
actors they preferred in P1, this drove their sharing behaviour in
P2. That is, their behaviour was an act of coherence, but not
motivated by real altruistic motivation, and future studies should
disentangle this issue. However, while this may apply to toddlers,
it should be noted that most infants chose different actors in P1
and P2, thus suggesting a preference for the novelty in P2. While
the current study cannot exclude either of the alternative expla-
nations, it should be noted that to date, the motivations behind
prosocial behaviour in young children are still very speculative
(see Paulus (2014) for a recent review).

Finally, it should be discussed why 6-month-old infants did not
manifest any preference for the prosocial individual, which may
sound in contradiction with previous findings (Hamlin et al.,
2007; 2011). First, it should be noted that the studies Hamlin et al.
(2007; 2010; 2011) presented the infants a helping behaviour,
while we presented infants with a sharing task. It could well be
that the two tasks require different cognitive abilities, which do
not develop in parallel. This is indeed supported by studies that
have shown that while helping behaviours emerge early in infancy
and even in non-human primates (Dunfield et al., 2011; War-
neken and Tomasello, 2006), sharing behaviours are observed
only starting from the second year of life (Brownell et al., 2013;
though see Schmidt and Sommerville, 2011). Our findings sup-
port this point, in that the toddlers tested in our study showed
difficulties in the sharing task. This difference may stem from the
different nature and cost of the two behaviours. In other words,
while helping mostly consumes time, sharing requires, first, the
ability to recognise that there is an inequality; then, the will to
donate one’s own goods. In this regard, it could be that sharing,
even if performed by third parties, may be cognitively too difficult
for 6-month-olds. Why should infants be facilitated in under-
standing helping, but not sharing actions? Paulus (2014) has
suggested that there are four models explaining the emergence of
prosocial behaviour early in life. Among these, one model sug-
gests that some prosocial behaviours may reflect the under-
standing of goal-directed actions, such as helping. In the typical
helping tasks (Dunfield et al., 2011; Hamlin et al., 2007), puppets
or geometrical shapes clearly show their struggle towards a goal
(e.g., trying to open a box or climb a hill), and the prosocial
character helps achieving this goal. On the contrary, in our
sharing task the action was very dry, with the recipient showing

very little wish to receive something. Thus, it could be speculated
that early in life infants do not prefer prosocial individuals
themselves, but their capability of fulfilling a goal-directed action.
In support to this claim, studies have shown that during the first
year of life, infants not only understand goal-directed actions
(Biro et al., 2007), but also that goals exist irrespective of the
actions that result from them (Csibra et al., 1999). In this vein, it
could be claimed that helping more clearly depicts a goal-directed
action, and that younger infants prefer prosocial individuals
because they are more successful in their attempts.

Taken together, our findings suggest that indirect reciprocity
does not emerge before 18 months of age, as assessed by first-
person interactions. Our findings add new knowledge to the
view that complex social behaviours develop during the second
year of life (Meristo and Surian, 2014; Paulus, 2014), and could
be particularly helpful in driving the preference of toddlers to
interact (or not) with new encounters. Our findings in 6-
month-old infants, instead of challenging previous studies that
have documented early development of prosocial behaviour
(Hamlin et al., 2007; 2011), integrate them by suggesting that
specific tasks, such as sharing, may require more first-person
experience in order to be evaluated.

Data availability
All data generated or analysed during this study are included in
this published paper.
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