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Proverbs such as “You scratch my back, and I’ll scratch 
yours” and “tit for tat” are deeply embedded within our 
cultural landscape. These sayings refer to the principle 
of direct reciprocity: rewarding and punishing people 
who benefit us and who harm us, respectively. Direct 
reciprocity has been proposed as a key mechanism for 
the evolution of cooperation (Axelrod & Hamilton, 
1981; Nowak, 2006; Trivers, 1971) and may be a uni-
versal component of human-social-group functioning 
(Fiske, 1992; Gouldner, 1960). Yet despite its theoretical 
and social importance, little is known about the devel-
opmental trajectory of direct reciprocity or the psycho-
logical mechanisms that support its emergence.

Existing studies on the development of reciprocal 
behavior have found evidence of generalized reciproc-
ity in children (paying forward rewards and punish-
ments to new people) but no clear evidence of direct 

reciprocity (paying back specific individuals). In par-
ticular, past experiments have given children a choice 
of actions (i.e., to reward or punish) but not a choice 
of whom to direct those actions toward (House, 
Henrich, Sarnecka, & Silk, 2013; Leimgruber et al., 2014; 
Paulus, 2016; Sebastián-Enesco & Warneken, 2015; 
Warneken & Tomasello, 2013). Prior work has also 
found that children as young as 3.5 years of age under-
stand the principle of direct positive reciprocity and 
distribute rewards to third parties accordingly (Hamlin, 
Wynn, Bloom, & Mahajan, 2011; Olson & Spelke, 2008). 
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Abstract
The principle of direct reciprocity, or paying back specific individuals, is assumed to be a critical component of 
everyday social exchange and a key mechanism for the evolution of cooperation. Young children know the norm of 
reciprocity, but it is unclear whether they follow the norm for both positive and negative direct reciprocity or whether 
reciprocity is initially generalized. Across five experiments (N = 330), we showed that children between 4 and 8 
years of age engaged in negative direct reciprocity but generalized positive reciprocity, despite recalling benefactors. 
Children did not endorse the norm of positive direct reciprocity as applying to them until about 7 years of age (Study 
4), but a short social-norm training enhanced this behavior in younger children (Study 5). Results suggest that negative 
direct reciprocity develops early, whereas positive reciprocity becomes targeted to other specific individuals only as 
children learn and adopt social norms.
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However, whether children use this principle to guide 
their own behavior remains an open question. This is 
particularly relevant for resource-allocation situations 
given that children know the norms for distribution well 
before they follow them (Blasi, 1983; Smith, Blake, & 
Harris, 2013).

Another consideration in the development of reci-
procity is the potential role of social groups. By learn-
ing about the cooperative tendencies of groups, 
individuals can simplify the problem of finding good 
cooperation partners by identifying the kinds of people 
who tend to be better or worse cooperators and direct-
ing reciprocal actions toward them (Rand & Nowak, 
2013). We refer to this form of reciprocity as group-
based reciprocity, a form of reciprocity in which the 
individual directs reciprocal actions (whether positive 
or negative) toward individuals who share the group 
membership of the prior benefactor or malefactor. Pre-
schoolers are adept at tracking and reasoning about 
group membership and may find it easier to generalize 
to a group instead of tracking individuals and their 
actions (Dunham, Baron, & Carey, 2011; Misch, Over, 
& Carpenter, 2014; Rhodes, 2012). Thus, it is possible 
that group-based reciprocity emerges earlier in devel-
opment than direct reciprocity, which is person specific. 
To ensure that we could capture any such trend, we 
incorporated an intergroup dimension into our study 
design.

A final consideration is that positive and negative 
forms of reciprocity may be supported by distinct cog-
nitive mechanisms and therefore have different devel-
opmental trajectories. For example, recent research 
with adults has found that negative actions result in 
stronger reciprocal responses than do positive actions 
(Gray, Ward, & Norton, 2014; Keysar, Converse, Wang, 
& Epley, 2008). This is, in part, because negative actions 
evoke strong negative affect compared with control condi-
tions, whereas positive actions do not necessarily increase 
positive affect (Gray et al., 2014). Existing research on 
reciprocity in children, however, has not examined posi-
tive and negative reciprocity separately. Instead, studies 
have presented children with a forced choice between a 
positive actor and a negative actor, thus making it unclear 
whether they are rewarding the positive actor or punish-
ing the negative one (Dunfield & Kuhlmeier, 2010; House 
et al., 2013; Robbins & Rochat, 2011; Vaish, Carpenter, & 
Tomasello, 2010).

Documenting the developmental trajectories of both 
positive and negative direct reciprocity is critical to the 
broader project of understanding the ontogeny and 
evolution of cooperation as well as to properly contex-
tualize prominent findings in this area. These distinc-
tions become even more important in light of recent 
debates concerning whether direct reciprocity is a 

later-emerging ability (Warneken, 2018) whose function 
is to stabilize cooperation or whether, in contrast, direct 
reciprocity is an early-developing ability whose func-
tion is to reward good agents in a targeted manner in 
order to encourage future positive interactions (Dunfield 
& Kuhlmeier, 2010).

In the current series of studies, we investigated the 
early emergence of direct reciprocity in a novel experi-
mental paradigm. Children were the recipients of a 
positive or negative action from one of four agents. In 
different trials, the benefactors or malefactors were in-
group members, out-group members, or not in any 
group. Children could then reciprocate the same action 
(with a new resource) to any of the four agents. Criti-
cally, this design allowed us to distinguish among chil-
dren’s engagement in direct reciprocity (paying back 
the specific prior actor), group-based reciprocity (pay-
ing back members of the same group that previously 
acted), or generalized reciprocity (paying forward the 
prior action indiscriminately). Because direct reciproc-
ity requires tracking specific individuals (Olson & 
Spelke, 2008; Trivers, 1971), we tested children’s memo-
ries for who performed the prior actions. This allowed 
us to determine whether any lack of direct reciprocity 
could be explained by a failure to encode the individu-
als involved in each transaction.

Study 1: Do Preschoolers Engage in 
Direct Reciprocity?

In the first study, we asked whether children (a) track 
the specific identities of individuals who benefit and 
harm them and (b) are motivated to reciprocate in kind. 
We investigated both positive and negative reciprocity.

Method

We designed a computer game in which children inter-
acted with four computerized confederates (repre-
sented via animal avatars) described as other children 
who were playing the game remotely. During each trial 
of the game (see Fig. 1), children started with an initial 
phase in which they encountered benefactors (people 
who gave the children a benefit while incurring a per-
sonal cost; giving condition) or malefactors (people 
who took benefits away from the children; stealing 
condition). During the second, reciprocating phase, 
children had the opportunity to engage in reciprocity 
toward their benefactors and malefactors by either 
receiving a new object that they could then give to one 
of the other participants (giving condition) or watching 
others receive new objects, one of which they could 
then steal (stealing condition). In both conditions, 
children were given a choice of four agents to show 
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reciprocity toward, and our main analyses focused on 
whether children directly showed reciprocity toward 
the prior benefactor or malefactor (direct reciprocity). 
A secondary analysis focused on group-based reciproc-
ity: whether children showed reciprocity toward social 
groups that had previously benefited or harmed them 
rather than specific individuals.

In Study 1, we were interested in children’s capacity 
to engage in reciprocity as opposed to their motivation 
to engage in it. We thus used a nonvoluntary design in 
which children were directed during reciprocating 
phases to give or steal and thus had no choice of action 
but only a choice of recipient. For the group-based tri-
als, we used a minimal-group paradigm (Dunham, 2018; 

Participant (bottom 
center) is introduced to 
four computerized 
confederates (top). Game allocates one 

sticker to everyone 
except the participant.

Participant receives one 
sticker from a benefactor. 
All others keep stickers for 
themselves. Giving phase: Participant receives a new 

sticker and is given the chance or asked to 
allocate it to one of the confederates.

a

You lost a sticker!

Participant (bottom 
center) is introduced to 
four computerized 
confederates (top).

Game allocates one 
sticker to the participant 
only.

Participant has one 
sticker stolen from him 
or her by a malefactor.

Stealing phase: All confederates receive a 
new sticker, and participant is given the 
chance or asked to steal a sticker from 
one of them.

b

You got a sticker!

Fig. 1. Depiction of key events in the (a) giving conditions and (b) stealing conditions of Studies 1 and 2. The initial-trial stimuli are shown 
here. Participants also completed in-group and out-group trials, which followed the same sequence shown here, but the participant’s avatar 
wore a hat and scarf depicting the participant’s group (green or blue). In-group and out-group members’ avatars also wore corresponding 
group colors. During the in-group and out-group trials of Studies 3 and 5 (not shown), group membership was represented via correspond-
ing group markers (shapes, flags, or food).
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Rhodes, Leslie, Saunders, Dunham, & Cimpian, 2017) 
and focused on 4- to 5-year-olds because prior research 
has shown a capacity for generalized reciprocity in this 
age range (Leimgruber et  al., 2014). We opted for a 
computerized design in order to fully control the inter-
actions that children had. Additionally, we used animal 
avatars in order to ensure that our stimuli did not inci-
dentally contain any gender, racial, or socioeconomic 
cues. All stimuli were presented with Inquisit 5 software 
(Millisecond, 2016).

Participants. Eighty children were tested at parks, in 
the laboratory, at local school centers, or at a local chil-
dren’s museum (age: M = 4.88 years, range = 3.65–5.93; 
38 girls, 42 boys). At museums and parks, parents were 
approached and asked whether they were interested in 
having their child participate. In this first study, we focused 
on the ages of 4 to 5 years because those are the earliest 
ages during which intergroup biases are clearly present. 
Seven additional children were tested but excluded: 2 
experienced an equipment or software malfunction, 4 
were outside the target age range, and 1 had an insuffi-
cient command of English.1 

Procedure. All children were told that they would be 
playing a computerized game with “other kids” who were 
at other schools, parks, or museums. To ensure that chil-
dren believed they had anonymity and were not interact-
ing with peers they had previously seen, we asked children 
two questions (“Do you know who the other kids are?” 
and “Do they know who you are?”) and provided feed-
back to correct their responses if necessary. After children 
answered these questions correctly, they were shown four 
animal characters (bear, monkey, dog, and cat; presented 
in the middle of the screen in random order) and asked to 
choose an avatar that was then used to represent them for 
the remainder of the game. The next sequence of events 
differed for the positive- and negative-reciprocity condi-
tions (see Fig. 1). Between each trial (and before the first 
warm-up trial), a clock was shown to simulate a delay dur-
ing which the confederate children were ostensibly choos-
ing their avatars.

Children then completed four trials (for details, see 
the Supplemental Material available online), two of 
which occurred within a group context (in-group trial 
and out-group trial, respectively, in which in which the 
participant’s avatar wore a hat and scarf depicting the 
participant’s group) and two outside of a group context 
(initial trial and perceptual-similarity control, respec-
tively). After completing the initial trial (in which there 
were no group markers), each child was assigned 
to either a green group or a blue group (following 
procedures used by Rhodes et al., 2017). They then 
completed the in-group and out-group trials (order 

counterbalanced) in which the benefactor or malefactor 
was an in-group member (same group as the child) or 
an out-group member, respectively. After these trials 
were completed, group assignment was removed (chil-
dren were told that there would be no more groups, 
and all group-based markers were taken away), and 
children completed a final trial (perceptual-similarity 
control) in which there were two pairs of two perceptu-
ally similar characters. We included this trial to test for 
the possibility that any group-based reciprocity was 
driven by perceptual similarly between characters. Each 
child completed all of the trials for either the giving 
condition or the stealing condition, described below.

Giving condition. In the giving condition, participants 
were shown that the game had allocated a sticker to each 
of the confederate children but not to the participant child 
(see Fig. 1a). Children were then told that each of the 
confederates had the choice of either keeping the sticker 
given to him or her or giving the sticker to the child. After 
a 3-s delay meant to simulate a decision-making process, 
one randomly selected character (referred to hereafter 
as the benefactor) gave a sticker to the child’s avatar on 
screen. The experimenter reiterated that one person had 
chosen to give the sticker to the child and placed one 
sticker into the child’s box.

All stickers were then cleared off the screen, and 
children proceeded to the reciprocating phase, in which 
they were told that they received a new sticker from 
the game that was different from the one they had just 
received from the benefactor. The experimenter held 
up a new sticker to make this clear. The child was then 
told that he or she could choose which of the confeder-
ates to give the new sticker to. This giving behavior 
was not voluntary (or costly) to the child because all 
children had to give the sticker to one of the four con-
federates and were not allowed to keep the sticker for 
themselves. After making their choices, children viewed 
the sticker being moved toward their chosen recipient 
on the screen. After each trial, children answered two 
memory-check questions (described below).

Stealing condition. In the stealing condition, children 
saw a sequence similar to that in the giving condition but 
presented in a different context: There were four com-
puterized confederates on screen, and the game had allo-
cated a sticker only to the child’s avatar. Next, children 
were told that each of the confederates could either let 
the child keep the sticker or steal it for themselves. After 
a 3-s delay meant to simulate a decision-making process, 
one randomly selected character (referred to hereafter as 
the malefactor) stole the sticker from the child.

All stickers were then cleared off the screen, and 
children proceeded to the reciprocating phase, in which 



Positive and Negative Direct Reciprocity 5

they were told that all the confederates now received 
new stickers but the child did not. The child then had 
to choose which of the confederates to steal a sticker 
from. Similar to the giving condition, stealing was not 
voluntary and was not costly to the child.

Memory-check questions. After each trial, children were 
asked to recall their (a) benefactor (“Who gave you a 
sticker?”) or malefactor (“Who took a sticker from you?”) 
and (b) beneficiary (“Whom did you give a sticker to?”) 
or “maleficiary” (“Whom did you take a sticker from?”). 
We included these questions to test whether a lack of 
direct reciprocity could be attributed to having forgot-
ten who the benefactor was. Because of a program glitch,  
answers to a small portion of memory-check questions were 
not recorded by the software (n = 24 of 640 memory-check 
questions).

Analytic approach. All analyses were performed in the 
R programming environment (RStudio Team, 2015). Initial 
analyses for all studies showed no gender effects, and 
thus data were collapsed across these variables. For all 
models, we ran binary logistic mixed-effects models 
using age (coded continuously in years), trial type, and 
condition (when applicable) as fixed-effects predictors; 
subject ID as a random effect; and the target dependent 
variable (e.g., engaged in direct reciprocity) as the bino-
mial response. We also tested for potential interactions 
by running fuller models including interactions of trial 
type, age, and condition (when applicable). Unless oth-
erwise noted, the interactions were not significant (given 
the number of predictors in these fuller models, α was 
set at .01), and so parsimonious models are discussed 
here (with α set at .05).

Secondary analyses focused on whether children 
displayed direct reciprocity or group-based reciprocity 
at above-chance levels. For direct-reciprocity analyses, 
we compared children’s choices of benefactor and 
malefactor with the chance level (e.g., whether a child 
selected the benefactor at above the chance level of 
25%). For group-based reciprocity, we compared chil-
dren’s choices of the benefactor’s and malefactor’s in-
group with the chance level of 50%. For the latter set 
of analyses, we focused only on trials in which group-
based or perceptual-based reciprocity was possible (in-
group trial, out-group trial, and perceptual-similarity 
control trial).

Results

We first analyzed what impacted the likelihood of 
engaging in direct reciprocity (coded 1 if the child 
engaged in direct reciprocity and 0 otherwise) across 
all trials (see Fig. 2a). There was a significant effect of 

condition, with children being more likely to engage 
in direct reciprocity in the stealing condition than the 
giving condition, χ2(1) = 8.206, p = .004; no effect of age 
(p = .630); and an effect of trial type, χ2(3) = 8.565, p = 
.036, which was driven by children generally being less 
likely to engage in reciprocity, positively or negatively, 
toward out-group members. This particular effect of trial 
type was not replicated in subsequent studies, so we do 
not offer a rich interpretation here (for means across 
trials, see Fig. S2 in the Supplemental Material).

Follow-up binomial tests comparing rates of direct 
reciprocity with chance (chance was defined as 25% 
because there were four agents to choose from; see Fig. 
1) showed that children displayed negative direct reci-
procity at above-chance levels (p < .001) but showed 
no evidence of positive direct reciprocity (i.e., were at 
chance; p = .157).

We next considered the possibility that children sim-
ply misremembered who the benefactor was. An analy-
sis of the memory-check questions revealed that 
children did in fact remember who the benefactor was: 
Children correctly recalled the benefactor on 127 of 156 
trials (81%), which far exceeded the chance level of 
25% (binomial p < .001). Children were similarly aware 
of their own actions: They correctly recalled the benefi-
ciary on 151 of 157 trials (96%; binomial p < .001). 
Recall of the malefactor was similarly high: Children 
correctly recalled who stole from them on 124 of 152 
trials (82%) and also correctly recalled whom they stole 
from on 143 of 152 trials (81.5%; both binomial ps < 
.001). There were no condition differences on rates of 
recall (see Fig. S3 in the Supplemental Material), and 
the effects of condition on direct reciprocity held even 
when we considered only the subset of children who 
correctly answered all memory-check questions. Thus, 
the lack of positive direct reciprocity could not be 
attributed to young children’s memory errors.

We also tested for positive group-based reciprocity 
during the trials on which group information was avail-
able. For this analysis, we focused on whether children 
repaid the group that had given to them (in-group, 
out-group, and perceptual-similarity control). Binomial 
tests (chance level defined as 50%) showed no evidence 
of positive group-based reciprocity: Children gave to 
the same group that had benefited them on 63 of 120 
trials (53%; binomial p = .648).

Thus, children showed no evidence of positive reci-
procity even at the group level and even when bene-
factors were in-group members. These results were 
striking considering the particularly low threshold that 
we had set for children to display reciprocity or group-
based reciprocity at all: Children were instructed to 
give but in a noncostly manner. That is, children did 
not have to give up any of their own resources to 
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reciprocate. Moreover, the reciprocating phase took 
place immediately after the receiving phase (although 
it entailed a new object), limiting the possibility that 
children would experience a decay in feelings of obli-
gation or anger.

Study 2: Do Children Engage  
in Voluntary Positive and Negative 
Direct Reciprocity?

In Study 2, we extended the age range (4–8 years) to 
investigate potential developmental changes and made 
giving and stealing voluntary.

Method

In Study 2, children in the giving condition had the 
option of keeping a sticker or giving it to one of the 
actors. In the stealing condition, children had the option 

to take a sticker away from one of the actors or do 
nothing. Whereas giving was costly in this design, steal-
ing involved a gain. However, our primary question was 
whether children would willingly engage in direct reci-
procity if they had a choice to opt in.

We reasoned that although making the action volun-
tary would likely lower overall rates of engaging in the 
action, children who opted in to giving might do so 
because they were particularly motivated by direct reci-
procity (giving back to benefactors). Moreover, in Study 
1, the children were told that benefactors had volun-
tarily given up their own stickers. However, because 
the children’s own actions were nonvoluntary, it is pos-
sible that the children inferred that the benefactors’ 
actions were nonvoluntary as well (given that everyone 
was described as playing the same game).

Participants. We recruited 85 children (age: M = 5.93 
years, range = 4.03–8.92; 42 girls, 43 boys) at a local 

Study 1: Nonvoluntary Direct Reciprocity 
(ages 4–5)

Study 2: Voluntary Direct Reciprocity 
(ages 4–8)
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Study 5: Nonvoluntary Positive Direct Reciprocity

(ages 4–8)
Study 3: Voluntary Positive Direct Reciprocity 

(ages 4–8)

Giving
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Giving

GivingStealing Stealing

N/A Control Experimental

Fig. 2. Rate of direct reciprocity in each condition of (a) Study 1, (b) Study 2, (c) Study 3, and (d) Study 5. Dashed lines indicate 
chance responding. For Studies 2 and 3, percentages are out of the subset of children who opted into giving or stealing. Error bars 
show standard errors.
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children’s museum. Fifteen additional children were tested 
but excluded: 8 experienced an equipment or software 
malfunction, 2 were outside the target age range, 1 repeat-
edly failed to respond to instructions or manipulation-
check questions, 1 failed to accept the group assignment, 
and 3 did not complete the task.

Procedure. The procedure mimicked that of Study 1, 
except that each child was randomly assigned to condi-
tion and could opt out of giving or stealing. Thus, as in 
Study 1, they were faced with four characters on each 
trial but told that they could press on their own avatar to 
keep the sticker (giving condition) or “steal from no one” 
(stealing condition).

Results

We first analyzed factors that impacted children’s likeli-
hood of engaging in reciprocity (i.e., likelihood of giv-
ing or stealing). There was a significant effect of 
condition, with children being more likely to steal in 
the stealing condition than give in the giving condition, 
χ2(1) = 29.104, p < .001; and a significant effect of age, 
χ2(1) = 5.545, p = .019, with older children being more 
likely to engage in the target behavior; and no effect 
of trial type (p = .689; see Fig. 3).

The more critical question concerned the rates of 
direct reciprocity. For this analysis, we restricted our-
selves to trials during which children engaged in any 
giving or stealing (53% in the giving condition and 98% 
in the stealing condition). Once again, there was a sig-
nificant effect of condition, with children being more 
likely to engage in direct reciprocity in the stealing 
condition than the giving condition, χ2(1) = 7.988, p = 
.005, and no effect of trial type or age (ps > .25). Follow-
up binomial tests determined that, as in Study 1, chil-
dren showed no evidence of positive direct reciprocity 
(see Fig. 2b): Of the 99 trials on which children gave, 
they selected the benefactor on 25 trials (25%; binomial 
p = 1.0). In contrast, children stole stickers from the 
actor who stole from them on 71 of the 149 trials (48%), 
which exceeded the chance level (binomial p < .001).

As in Study 1, rates of recalling benefactors and 
malefactors were very high: Children correctly identi-
fied the benefactor on 153 of 174 trials (88%) and the 
beneficiary on 156 of 175 trials (89%) in the giving 
condition; rates of correctly identifying the malefactor 
(117 of 137 trials; 85%) and the maleficiary (129 of 138 
trials; 93%) were also high (all binomial ps < .001), and 
there were no condition differences. Once again, there 
were no condition effects on rates of recall, and the 
condition effects held even when we considered only 
children who answered both memory-check questions 
correctly (as in Study 1, answers to some memory-check 

questions were not recorded because of a program 
glitch; n = 56 of 680).

As in Study 1, there was also no evidence of positive 
group-based reciprocity: Children did not give to the 
benefactor’s in-group at above-chance levels (binomial  
p = .207; see also Fig. S4 in the Supplemental Material).

The fact that children showed no evidence of posi-
tive direct reciprocity is even more striking when con-
sidering that these analyses were conducted only on 
trials during which children opted to engage in volun-
tary giving behaviors. With age, children were increas-
ingly willing to sacrifice a sticker to reciprocate the 
positive action but did so in a generalized manner. 
Positive direct reciprocity did not appear even though 
children recalled who had given stickers to them. By 
contrast, children readily stole when told that they 
could and engaged in negative direct reciprocity at 
above-chance levels even at the youngest ages tested.

Study 3: Do Children Engage in Positive 
Direct Reciprocity Toward Nonminimal 
Groups?

Thus far, we found that children tracked which actors 
engaged in positive and negative actions, but they 
engaged in only negative direct reciprocity. When chil-
dren did engage in positive reciprocity, it was in gen-
eralized form; there was no evidence of either direct 
or group-based positive reciprocity. However, it is pos-
sible that children would be more likely to engage in 
either positive direct or group-based reciprocity when 
group markers are more salient and mimic the groups 
that children encounter in their daily lives.

Method

Participants. We recruited 40 children (age: M = 5.95 
years, range = 4.37–8.06; 16 girls, 24 boys) at a local chil-
dren’s museum or park. One additional child was tested 
but excluded for being from a country other than the 
United States (and thus we could not be sure that the 
U.S.-based social-group marking would apply).

Procedure. In Study 3, we focused only on positive 
reciprocity and added trials with two “real” (nonminimal) 
groups. We chose gender because children are known 
to essentialize people on the basis of gender (Taylor, 
Rhodes, & Gelman, 2009) and nationality because shared 
nationality implies repeated interaction and shared char-
acteristics such as common language and experiences, 
preferences that emerge early in development (Kinzler & 
Dautel, 2012). We included one minimal group, food 
preference, as a control (for example stimuli, see Fig. S1 
in the Supplemental Material). Aside from now having six 
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trials (gender in-group and out-group, nationality in-group 
and out-group, and food in-group and out-group), all 
other aspects of the design were the same as the giving 
condition of Study 2: Children could opt out of giving, and 
giving was costly.

The sequence of events mimicked that in Studies 1 
and 2, with the following modifications: All computer-
ized confederates within each trial were perceptually 
identical (e.g., four pandas on one trial, four sheep on 
the next trial). Although confederates in prior studies 
were randomly chosen and assigned, we nonetheless 
wanted to ensure that rates of positive reciprocity were 
not artificially deflated because children had preferences 
for specific animals across trials. Given this modification, 
we did not include a perceptual-similarity control condi-
tion (because all characters were perceptually similar) 
or an initial trial in order to keep the protocol to a 
reasonable length for the youngest children. During all 
trials, in-group members, out-group members, and par-
ticipants were provided with markers (nationality, gen-
der, and food preference) to remind participants of their 
group membership. Trials are described in detail in Full 
Methods in the Supplemental Material.

Results

We first looked at children’s rates of opting into giving, 
regardless of the recipient, as opposed to keeping the 

sticker for themselves. An initial analysis showed that 
children chose to give on 133 of 240 trials (55%), similar 
to rates found in Study 2. There were no effects of age, 
block type (gender, nationality, food preference), or 
in-group trial type (in-group, out-group) on the likeli-
hood of opting in to giving behavior (all ps > .25).

We next analyzed whether children engaged in direct 
reciprocity on trials in which they gave the sticker away. 
Overall, children failed to engage in positive direct 
reciprocity at above-chance levels (binomial p = .422; 
see Fig. 2c). A model predicting direct reciprocity using 
age, block type, and in-group trial type as fixed effects 
and subject ID as a random effect showed that children 
were more likely to engage in direct reciprocity when 
the benefactor was an in-group member—comparing 
in-group trials with out-group trials, χ2(1) = 5.447, p = 
.020—and there were no other significant effects (all 
ps > .25); however, direct reciprocity did not exceed the 
chance level in any of the individual trials (all ps > .05). 
More generally, across all trials, children showed an in-
group bias: Children gave to in-group members on 88 
of 133 trials in which children opted to give (binomial 
p < .001). Thus, children were more likely to give to 
in-group members in both in-group and out-group trials 
but once again failed to engage in positive direct reci-
procity at above-chance levels even on those trials.

The lack of positive direct reciprocity again could not 
be attributed to memory errors: Children correctly 
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recalled the benefactor on 195 of 240 trials (81%) and 
the beneficiary on 210 of 239 trials (88%; binomial ps <  
.001).

Group-based reciprocity also did not exceed the 
chance level: Children gave back to the same group 
that had benefited them on 71 of 133 trials on which 
they had opted to give at all (53%), which did not 
exceed the chance level of 50% (binomial p = .488). 
Thus, even when groups were of the form that children 
encounter in their day-to-day lives, children failed to 
engage in positive direct or group-based reciprocity.

Study 4: Do Children Understand the 
Norm of Positive Direct Reciprocity?

Thus far, in three studies, children rarely displayed 
positive direct reciprocity. This is a strange result given 
that, by about 3.5 years of age, children understand the 
norm of positive direct reciprocity when applied to 
third parties (Olson & Spelke, 2008). However, recent 
work has also shown that children in the age range 
tested can recognize resource-distribution norms for 
others but not use those norms to guide their own 
behavior (a phenomenon called the knowledge–
behavior gap; see Smith et al., 2013). More specifically, 
children may recognize the norm but not know that it 
applies to themselves. To assess this possibility, we 
investigated whether children recognized that the 
norms of positive direct reciprocity applied to their own 
interactions with others.

Method

Using the same basic task, we asked children which 
person they should give to after receiving a sticker from 
one of the four avatars (self norm) and also which 
person should give to them after the child had given 
first (other norm). Children did not incur a cost in either 
trial. This design allowed us to assess whether children 
would identify the appropriate benefactor and the ben-
eficiary for direct reciprocity to occur. To avoid con-
founding norms about direct reciprocity with norms 
about in-group giving or about giving in general, we 
focused on a context without social groups.

Participants. We recruited 51 children (age: M = 6.67 
years, range = 4.19–9.33; 31 girls, 20 boys) at a local park. 
No children were excluded.

Procedure.
Pretest questions. All introductory procedures were 

identical to those in all previous studies, with the follow-
ing modification: Prior to being introduced to the com-
puter game and making an avatar selection, children were 
tested to ensure that they understood the word should. 

Because our main analyses hinged on children under-
standing this word, we included two explanatory pre-
test questions. Children were told that this would be a 
game in which they would talk about what they should 
do. They were then told that should can be defined as 
things that “you have to do.” They were then asked two 
pretest questions in which children’s desires were pit-
ted against a social norm: “If your mom says to go to 
bed, should you stay up or should you go to bed?” and 
“If your teacher says you should do homework, should 
you play outside or should you do your homework?” 
All except two children answered both questions cor-
rectly.

Trials. Children were then shown the initial-trial stimuli 
of Studies 1 and 2 and completed two randomly ordered 
trials in which they answered questions about the norms 
of giving: a self-norm trial and an other-norm trial. In 
the self-norm trial, each child was randomly allocated a 
sticker by one of the four benefactors. During the recip-
rocating phase, however, rather than being tasked with 
donating a new sticker, children were simply shown the 
new sticker and asked which of the four confederates 
they should give it to. In the other-norm trial, the order 
of this sequence was reversed. Each child was first given 
a sticker that he or she could not keep and then directed 
to give it to one of the four computerized confederates. 
Stickers were then cleared off the screen, and children 
were told that the game had allocated a new sticker to 
each of the four confederates but not to the child. Chil-
dren were then asked which of the confederates should 
give his or her sticker to the child. The ordering of the tri-
als was randomly chosen by the experimental software. 
After answering each norm question in each trial, chil-
dren were asked to recall the benefactor and beneficiary 
in the same manner as in Studies 1 to 3.

Results 

A binomial regression model including age and trial 
type (self norm, other norm) as fixed effects, subject 
ID as a random effect, and likelihood of identifying the 
prior benefactor and beneficiary (1 = yes, 0 = no) as 
the dependent variable revealed a significant effect of 
age, χ2(1) = 6.015, p = .014, with older children being 
more likely to say that both they and other children 
should engage in positive direct reciprocity, and no 
effect of trial type (p = .270).

As can be seen in Figure 4, children did not choose 
the benefactor or the beneficiary at above-chance levels 
until around the age of 7 years. These results once again 
could not be explained by errors in memory encoding: 
Children recalled both the benefactor and beneficiary 
(answered both questions correctly) on 98 of 102 trials 
(96%; binomial p < .001).



10 Chernyak et al.

These results show that younger children may fail to 
show positive direct reciprocity because they do not 
apply the norm to themselves. By about 7 years of age, 
children recognize that the positive norm applies to 
their own interactions with others, but children at this 
age still do not enact the norm behaviorally. Moreover, 
the two sides of the norm—“I should show reciprocity 
toward others” and “they should show reciprocity 
toward me”—emerge simultaneously in development. 
Given that children in this age range already know the 
norm and apply it to others (Olson & Spelke, 2008), it 
is possible that reminding them of the norm may induce 
them to apply it in their own interactions, closing the 
gap between knowledge and behavior.

Study 5: Can Positive Direct Reciprocity 
Be Shaped by Normative Input?

In Study 5, we employed a teaching intervention to 
facilitate the mapping between the norm and children’s 
behavior in the reciprocity task.

Method

To test whether a story intervention would enhance 
positive direct reciprocity, we created stories that mir-
rored the behavioral task and prompted children to 
think about what the characters did and why. Recent 
work suggests that children of this age readily learn 
descriptive norms (Roberts, Gelman, & Ho, 2016; 
Tworek & Cimpian, 2016) and adjust their own behavior 
accordingly (Blake, Corbit, Callaghan, & Warneken, 

2016; McAuliffe, Raihani, & Dunham, 2017). Storybooks 
and testimony have been shown to be a relatively quick 
and powerful way to shape children’s behavior (Larsen, 
Lee, & Ganea, 2018; Steinbeis & Over, 2017).

Children heard either a reciprocity story or a control 
story. In the reciprocity story, one character (the bene-
factor) helped another character (the beneficiary) one 
day, and this kindness was reciprocated by the benefi-
ciary the next day. In the control story, children heard 
about the same two characters engaging in the same 
surface prosocial behaviors outside of the context of 
reciprocation (i.e., one benefactor donates twice to the 
beneficiary). Children were then asked what happened, 
how the characters felt, and why they acted the way 
they did. Following the experimental manipulation, chil-
dren were given a nonvoluntary version of the reciproc-
ity task.

Participants. We recruited 74 children (age: M = 6.42 
years, range = 4.03–8.89; 45 girls, 29 boys) at a local chil-
dren’s museum or park. An additional 6 children were 
tested but excluded: 3 were from a country other than 
the United States (so we could not be sure that the coun-
try group-based markings would apply), 2 experienced 
an equipment or software malfunction, and 1 failed to 
complete the task.

Procedure. Each child was randomly assigned to one of 
two conditions: a reciprocity condition, in which children 
were told a short story about two children engaging in 
reciprocal altruism, or a control condition, in which they 
heard a language-matched story but in which people did 
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not engage in any reciprocity. The script of both stories 
began as follows:

Today, before we start the game, let me tell you 
a story about my friend, Bob. One day Bob felt 
left out because he didn’t have any stickers to play 
with at school. One of the other kids, Tom, saw 
that Bob didn’t have any stickers and gave Bob 
one of his stickers so Bob would have one.

At this point, children were asked two manipulation-
check questions to ensure that they understood the 
sequence of events (“So how did Bob feel?” and “What 
did Tom do?”) and were given corrective feedback if 
necessary. In the reciprocity group, children were then 
told that Bob engaged in reciprocal altruism the next 
day:

But the next day, Bob saw that Tom felt left out 
and didn’t have a sticker. Bob thought, “I remember 
Tom gave me a sticker yesterday so I should do 
the same for him today.” So, Bob gave Tom one 
of his stickers because he remembered that Tom 
did the same for him yesterday.

In the control group, children heard that Tom 
engaged in the same exact behavior toward Bob and 
simply repeated his own behavior:

But the next day, Tom saw Bob felt left out again 
and didn’t have a sticker. Tom thought, “I remember 
when I gave Bob a sticker yesterday, so I should 
do the same for him today.” So, Tom gave one of 
his stickers to Bob because he remembered that 
he did the same for him yesterday.

Children were asked two questions to prompt story 
processing (“So how did Bob/Tom feel the next day?” 
and “What did Bob/Tom do?”) and one explanation 
question (“And why do you think Tom did that?”) to 
facilitate processing of the story events. No feedback 
was provided. Children were then given the reciprocity 
task from Study 3 with groups for gender, nationality, 
and food preference. We made giving in this task non-
voluntary to determine whether children had adopted 
the norm of positive direct reciprocity.

Results

The reciprocity story effectively raised rates of positive 
direct reciprocity relative to the control condition (see 
Fig. 2d). An analysis of positive direct reciprocity 
showed main effects of age, χ2(1) = 5.646, p = .017, 
with older children being more likely to engage in 
direct reciprocity than younger children, and condition, 

χ2(1) = 4.012, p = .045, with children being more likely 
to engage in direct reciprocity in the reciprocity condi-
tion than in the control condition, but no interaction 
of age and condition. There was no effect of block type 
(gender, nationality, food preference) or in-group trial 
type (in-group trial, out-group trial; both ps > .25).

Follow-up binomial tests (comparing each condition 
with 25%) showed that children elected to give stickers 
to the benefactor in both conditions—control condition: 
78 of 234 trials (33%), p = .004; reciprocity condition: 
92 of 210 trials (44%), p < .001. These results suggest 
that both conditions enhanced rates of positive direct 
reciprocity but that the effect was stronger in the reci-
procity condition.

As in all previous studies, rates of recalling the bene-
factor and beneficiary were high in both conditions: 
Children correctly recalled the benefactor on 352 of 444 
trials (79%; binomial p < .001) and correctly recalled the 
beneficiary on 413 of 444 trials (93%; binomial p < .001), 
and results continued to hold even when we considered 
only the subsample of children who answered both 
memory-check questions correctly (see Fig. S3).

Overall analyses

Combining the data from the giving conditions of Stud-
ies 1 to 3 and the control condition of Study 5, we 
found no evidence of positive direct reciprocity: Of the 
625 trials on which children had a chance to display 
positive reciprocity, children gave stickers back to the 
benefactor on 175 trials (28%), which was no different 
from the chance level of 25% (binomial p = .087). Given 
the marginal effect and to make sure that we were, in 
fact, uncovering a null effect rather than failing to find 
a small effect, we ran a Bayesian analysis, which 
allowed us to estimate the degree to which these data 
supported direct reciprocity versus the null hypothesis 
of no direct reciprocity. The result revealed a Bayes 
factor (BF) of 5.151 in favor of the null (95% credible 
interval, or CI = [25%, 32%]), which suggests that these 
data were more than 5 times more likely to be observed 
under the null hypothesis of no positive direct reciproc-
ity than the alternative.

In contrast, of the 309 trials on which children could 
display negative direct reciprocity (Studies 1 and 2), 
children did so on 135 trials (40%), reflecting a signifi-
cant deviation from chance (binomial p < .001). A 
Bayesian analysis yielded a BF of 8.307 × 109 of the 
data being observed under the alternative over the null 
hypothesis (95% CI = [38%, 49%]), providing strong 
evidence in favor of negative direct reciprocity.

Further, across all studies that used groups, we found 
no evidence of positive group-based reciprocity: Chil-
dren displayed group-based reciprocity on 301 of 563 
giving trials (54%; binomial p = .109; BF = 4.917), 



12 Chernyak et al.

favoring the null over the alternative hypothesis (95% 
CI = [49%, 58%]). Children did show evidence of nega-
tive group-based reciprocity and stole from the same 
groups that had stolen from them on a total of 179 of 
271 trials (66%; binomial p < .001; BF = 107,261.162), 
favoring the alternative over the null hypothesis (95% 
CI = [60%, 71%]). However, we note that this result is 
largely driven by greater negative direct reciprocity 
overall: A follow-up analysis of only the subset of trials 
on which participants did not steal from the malefactor 
(n = 174) showed that children were no more likely to 
steal from the group member who had stolen from them 
(n = 62) than would be expected by chance (i.e., they 
did so 35.6% of the time; chance levels were defined 
as 33.3%; binomial p > .25; BF = 8.430), favoring the 
null hypothesis (95% CI = [29%, 43%]).

Finally, mimicking a wealth of prior work on early-
developing in-group bias (Dunham et  al., 2011), our 
results showed evidence of a general positive in-group 
bias. Across the 864 in-group and out-group trials (Stud-
ies 1, 2, 3, and 5), children gave to the in-group on 487 
of these (56%; binomial p < .001; BF = 47.393), favoring 
the alternative over the null hypothesis (95% CI = [53%, 
60%]). Thus, children were more likely to give to the 
in-group overall, but this tendency was not moderated 
by whether a prior benefit came from an in-group ver-
sus out-group member.

Discussion

The idea of “paying back” is deeply embedded in adult 
social cognition, proposed to be critical to group func-
tioning, and generally assumed to be evolutionarily 
ancient and early developing. We began this line of 
work in an honest attempt to investigate the develop-
mental progression of early-developing positive direct 
reciprocity. However, across multiple studies, we found 
no evidence of its early emergence. Children rarely 
engaged in positive direct reciprocity across a wide 
range of contexts: voluntary and forced reciprocity, 
within and outside social groups, and within real and 
minimal groups. Children also did not use group mem-
bership as a simplified form of targeting reciprocal 
exchanges. In contrast to these repeated failures to 
exhibit targeted forms of positive reciprocity, our find-
ings showed that children at the youngest age sampled 
in our task readily engaged in both voluntary and com-
pulsory negative direct reciprocity, which suggests that 
preschoolers can and do engage in some targeted recip-
rocal actions toward others.

The distinct developmental trajectories for negative 
and positive direct reciprocity align with evidence of a 
dissociation between positive and negative reciprocity 
in adults (Egloff, Richter, & Schmukle, 2013; Gray et al., 
2014; Keysar et al., 2008). The current studies extend 

this research and offer further insight into how separate 
psychological mechanisms for positive and negative 
direct reciprocity emerge during childhood.

The fact that young children show only generalized 
positive reciprocity aligns with theoretical proposals for 
indiscriminate altruism, which becomes more targeted 
and selective with age (Warneken, 2018). By contrast, 
negative reciprocity was direct for even the youngest 
ages tested. Across the age range tested (4–8 years), 
children were highly motivated to correct an injustice 
against themselves and targeted the malefactor at levels 
well above chance. This relatively early emergence is 
in line with proposals for an adaptive cognitive system 
for revenge that protects oneself from exploitation 
(McCullough, Kurzban, & Tabak, 2013).

Although it is possible that negative direct reciprocity 
is learned from other people to some extent, the pro-
tracted development of positive direct reciprocity sug-
gests a longer learning process for positive direct 
reciprocity. The process of connecting knowledge 
about norms of reciprocity with children’s own behav-
ior may take several years, as has been found in studies 
on children’s giving. Similarly, children as young as 3.5 
years recognize the norm of positive direct reciprocity 
and apply that norm to other people (Olson & Spelke, 
2008). Indeed, despite this early knowledge, until about 
7 years of age, children do not seem to know that they 
should return a favor to the same person who benefited 
them previously, and they do not even expect positive 
reciprocity from a person they had just rewarded. Sur-
prisingly, even after children recognize that they should 
repay a benefactor, they still do not actually reciprocate 
the benefactor’s generosity when they have the chance. 
This link between knowledge and behavior can be 
induced by a brief story describing positive reciprocity 
between peers.

We propose that early in ontogeny, humans prioritize 
negative reciprocity over positive reciprocity. One pos-
sibility for this asymmetry concerns the expectations that 
young children have surrounding positive exchanges; 
prior work has found that even infants expect other 
people to exhibit positive behaviors and are relatively 
more surprised by antisocial actions (Hamlin, Wynn, & 
Bloom, 2010; Vaish, Grossmann, & Woodward, 2008). 
If this is the case, children may view negative actions 
as more diagnostic of individuals’ underlying disposi-
tional traits. An encounter with a likely “bad” person 
may thus cause greater emotional arousal and drive the 
higher rate of reciprocation that we saw in our studies. 
Future work should directly address these cognitive and 
emotional mechanisms.

In conclusion, although school-age children are capa-
ble of engaging in direct reciprocity, they are more likely 
to reciprocate negative actions than positive actions. 
This early propensity for punishing people who have 
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harmed you suggests a developmental priority for 
preventing future victimization. In contrast, children 
remember positive actors but do not feel obligated to 
pay them back. On a more optimistic note, positive 
direct reciprocity is easily learned through a relatively 
brief narrative about reciprocation. The developmen-
tal asymmetry of positive and negative direct reciproc-
ity suggests that our propensities for “an eye for an 
eye” and for “You scratch my back, and I’ll scratch 
yours” are underpinned by distinct psychological 
mechanisms.
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Note

1. For all studies, we set an a priori minimum of 40 partici-
pants per condition in order to double the recommended mini-
mum standards (Simmons, Nelson, & Simonsohn, 2011; but see 
Simmons, Nelson, & Simonsohn, 2018, for an updated view). To 
further increase power, when feasible, we used a within-sub-
jects design with multiple trials and treated age as a continuous 
variable. We tested until we achieved this minimum or until the 
lead researcher was no longer available (Studies 4 and 5). All 
participants were drawn from a mid-size U.S. city (Boston, MA). 
Demographics on individual participants were not collected, 
but evaluations of the testing sites and studies using the same 
sites have found that the majority (60%–70% of participants) 
were of European American background, were of mid to high 
socioeconomic status, and generally reflected the demograph-
ics of the surrounding area (Blake & McAuliffe, 2011).
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