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Large-scale human cooperation among unrelated individuals requires the enforcement of social norms.
However, such enforcement poses a problem because non-enforcers can free ride on others’ costly and
risky enforcement. One solution is that enforcers receive benefits relative to non-enforcers. Here we show
that this solution becomes functional during the preschool years: 5-year-old (but not 4-year-old) chil-
dren judged enforcers of norms more positively, preferred enforcers, and distributed more resources to
enforcers than to non-enforcers. The ability to sustain not only first-order but also second-order cooper-
ation thus emerges quite early in human ontogeny, providing a viable solution to the problem of higher-
order cooperation.

� 2016 Elsevier B.V. All rights reserved.
1. Introduction

Humans regularly cooperate with others, often even with stran-
gers and often even at a cost to themselves (Sober & Wilson, 1998).
Since such cooperation results in a greater loss for the cooperating
individuals than for free riders (who benefit from the outcomes of
the cooperation without investing any resources), it is a puzzle
how such cooperation could evolve and be maintained. The classic
theories of kin selection and reciprocity provide some answers, but
they cannot explain cooperation in large groups of unrelated indi-
viduals (Sripada, 2005). One effective solution to the puzzle of
large-scale cooperation is that those who break the norms of coop-
eration are punished, which induces the norm-violators to cooper-
ate more in future interactions and thus enforces the norms of
cooperation (Boyd & Richerson, 1985; Nowak, 2006; Nowak &
Sigmund, 2005).

However, norm enforcement can be costly and risky to the
enforcer. Despite these costs, people across numerous cultures
are willing to pay costs to punish non-cooperators and thus enforce
cooperative norms (Fehr & Gächter, 2002; Henrich, 2004). Such
norm enforcement can itself be considered a cooperative act
because in addition to the enforcer, all other members of the group
also benefit from the non-cooperator’s increased future coopera-
tion (Yamagishi, 1986). A second-order problem of cooperation
thus arises: If enforcers pay costs and take risks to enforce norms
on non-cooperators, but the non-cooperator’s increased future
cooperation benefits not only the enforcer but also other group
members, then enforcers are at a disadvantage relative to non-
enforcers. How, then, can the costly and risky enforcement of coop-
erative norms evolve and be maintained?

One possibility is that enforcers receive benefits for their puni-
tive behavior that non-enforcers do not receive (Barclay, 2006;
Fessler & Haley, 2003; Gintis, Smith, & Bowles, 2001). For instance,
enforcers may be seen to be more committed to the group and its
norms, less willing to tolerate norm violations, and more trustwor-
thy than non-enforcers. Enforcers may thus be judged more posi-
tively, respected, preferred, and more likely to be selected as
cooperative partners than non-enforcers (Fessler & Haley, 2003;
Frank, 1988). Moreover, as norm enforcement can be considered
a cooperative act, and as cooperative people receive more material
rewards from group members than less cooperative people (e.g.,
Milinski, Semmann, & Krambeck, 2002; Wedekind & Milinski,
2000), enforcers may also receive more material rewards than
non-enforcers.

A few empirical studies have examined the question of how
costly norm enforcement could be sustained (e.g., Barclay, 2006;
Horita, 2010; Kiyonari & Barclay, 2008; Nelissen, 2008) and have
shown that enforcers do typically receive more reputational and
material benefits than non-enforcers (though these effects are
not unequivocal and adults may even disapprove of particularly
severe or aggressive norm enforcement; Eriksson, Andersson, &
Strimling, 2016). However, these studies have all involved adults,
leaving unclear when in ontogeny this solution to the problem of
second-order cooperation becomes functional. In other words, we
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do not yet know whether and when children begin to contribute to
maintaining norm enforcement and cooperation in the sophisti-
cated ways that are required for large-scale human cooperation.
To draw this conclusion, one must study young children’s evalua-
tive judgments of enforcers and non-enforcers.

There is a rapidly growing body of developmental work on chil-
dren’s evaluations of first-order norm violations. This work shows
that by 3–5 years of age, children protest against first-order trans-
gressions and punish, avoid helping, and distribute fewer resources
to first-order transgressors (e.g., Kenward & Dahl, 2011; Kenward
& Östh, 2012; Kenward & Östh, 2015; Riedl, Jensen, Call, &
Tomasello, 2015; Salali, Juda, & Henrich, 2015; Smetana,
Schlagman, & Adams, 1993; Vaish, Carpenter, & Tomasello, 2010;
Vaish, Missana, & Tomasello, 2011). In contrast, research on chil-
dren’s responses to second-order norm violations is very sparse.
We are aware of only two studies that have broached this question.
In one study, 8-month-old infants were shown to prefer to touch a
‘‘taker” puppet that had taken a toy away from an antisocial pup-
pet rather than a ‘‘giver” puppet that had given a toy to an antiso-
cial puppet (Hamlin, Wynn, Bloom, & Mahajan, 2011). This result
was interpreted as showing that infants prefer characters who
act negatively towards (or punish) antisocial others. However, as
the study was conducted with young infants and used the rather
non-specific measure of touching, it is unclear what the nature of
infants’ evaluations was. For instance, rather than evaluating the
taker as a punisher of the antisocial character, perhaps infants pre-
ferred the actor who behaved in line with their own evaluations
(i.e., behaved negatively towards the antisocial character); indeed,
the study’s authors themselves acknowledge a similar alternative
interpretation (Hamlin et al., 2011). Without more differentiated
measures of children’s evaluations and some insight into the rea-
soning behind the evaluations, it is difficult to know whether the
mechanisms that sustain second-order cooperation are indeed pre-
sent in childhood.

A second study examined whether 4-year-old children identi-
fied more with (in the sense of choosing to re-enact the role of) a
punisher of first-order transgressors than a non-punisher
(Kenward & Östh, 2012). The study revealed that although children
approved of punishing first-order transgressors, they did not iden-
tify more with punishers than non-punishers, hinting that by
4 years of age, children may not yet value norm enforcers. How-
ever, as the main focus of that study was not on children’s evalua-
tions of enforcers versus non-enforcers, Kenward and Östh did not
examine this question systematically or in detail. We thus cur-
rently know very little about children’s responses to second-
order cooperation.

In the present study, therefore, we presented 4- and 5-year-old
children with scenarios in which transgressors broke a moral norm
by causing harm to a victim. The norm of not causing harm was
then either enforced by a norm enforcer, or was not enforced by
a non-enforcer. After watching these scenarios, children were
asked to evaluate the enforcer and non-enforcer and their behav-
ior, and children’s personal preferences for the enforcer versus
non-enforcer were assessed. Finally, children were given the
opportunity to distribute flowers between the enforcer and non-
enforcer in order to assess whether they would provide more
resources to the enforcer than the non-enforcer.

The decision to test 4- and 5-year-olds was guided by relevant
prior research in which children of similar ages were successfully
tested using a similar procedure and which was also concerned
with children’s understanding of relatively complex cooperation
and group norms (Misch, Over, & Carpenter, 2014; Vaish,
Carpenter, & Tomasello, 2011). In those studies, 5-year-olds evalu-
ated positively, preferred, and distributed more resources to (a) a
moral transgressor who displayed remorse more than one who dis-
played no remorse (Vaish et al., 2011), and (b) a loyal group mem-
ber more than a disloyal one (Misch et al., 2014), whereas 4-year-
olds did not. Because the present study was also concerned with
children’s emerging understanding of rather sophisticated norms
of cooperation and because our method was adapted from these
prior studies, we expected that 5-year-old children should evaluate
positively, prefer, and distribute more resources to enforcers than
non-enforcers, whereas 4-year-olds may not yet show these effects
(as also hinted at by the results of Kenward and Östh (2012)).
2. Method

2.1. Participants

Participants were 4-year-old children (N = 24, 12 girls) between
54 months, 6 days and 59 months, 9 days (M = 56 months, 2 days;
SD = 1 month, 20 days) and 5-year-old children (N = 24, 12 girls)
between 66 months, 6 days and 71 months, 14 days
(M = 68 months, 16 days; SD = 1 month, 22 days). Five additional
children were tested but excluded due to experimenter error
(n = 2 4-year-olds) or unwillingness to participate (n = 2 4-year-
olds and n = 1 5-year-old). All children were native German speak-
ers whose parents had given permission for them to participate in
child development studies. Children were recruited from and
tested in their daycare centers in a medium-sized German city.

2.2. Design and materials

During the experiment, children sat at a table on which two
identical laptop computers were placed next to one another, one
to the left and one to the right of the child. All videos were played
using the full-screen option in Quicktime Player. A camera
recorded a frontal view of the children and a microphone placed
between the computers supplied sound to the camera. The proce-
dure had two phases. In each phase, children saw one Enforcement
and one Non-enforcement video, about which they received com-
prehension probe questions (as manipulation checks, i.e., to make
sure they grasped the content of the videos) and eight test ques-
tions. After the second phase (with a second set of Enforcement
and Non-enforcement videos), children received a distribution of
resources task and one final test question about why they had dis-
tributed the resources in the way that they had. Thus, altogether,
children watched four videos (two per phase) and answered 17 test
questions (eight after each of the two phases and one after the dis-
tribution of resources task).

2.3. Video stimuli

Videos featuring three adult actresses (research assistants in the
lab) served as stimuli. Each video featured a ‘transgressor’ inten-
tionally harming a ‘victim,’ i.e., breaking the moral norm that one
ought not to cause intentional harm to innocent others. An ‘ob-
server’ watched the interaction, expressed disapproval of the
transgression, and then either enforced the moral norm on the
transgressor (Enforcement video) or did not enforce the norm
(Non-enforcement video). The roles of transgressor (Lisa) and vic-
tim (Anya) were always played by the same actresses in all videos,
while two different actresses (Susie and Tina) played both the
enforcer and the non-enforcer roles across the videos. Each video
featured one target object: a doll, ball, clay bird, or picture.

All videos began with three actresses seated around a table: the
victim, the transgressor, and one of the two observers – either the
enforcer or the non-enforcer. Anya (the future victim, sitting on the
left) excitedly brought out and presented the target object to Lisa
(the transgressor, sitting on the right) for approximately 15 s, as
follows:



Fig. 1. A still frame from an Enforcement video, showing the enforcer, in the
middle, chiding the transgressor, on the right, for destroying the clay bird.
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Doll. Anya said this was her doll and then happily showed off
the doll’s hair, eyes, etc.
Ball. Anya said this was her ball and then happily described
how colorful it was, the patterns on it, etc.
Bird. Anya brought out a clay bird that she said was hers and
announced that she wanted to finish working on it. She then
added a crest to the bird’s head with some more clay, after
which she proudly announced that she had made the bird and
stated how pretty it was.
Picture. Anya brought out a drawing of a butterfly that she said
was hers and announced that she wanted to finish working on
it. She then proudly completed the drawing by adding the
antennae, after which she happily stated that she had drawn
the picture and that it was very pretty.

At the end of each presentation, Lisa grabbed the object out of
Anya’s hand, looked at it neutrally for about 5 s, and then
announced that she would destroy it. She then proceeded to break
off the doll’s head, tear out a piece of the ball and pull out some
stuffing, break off the wings and the crest of the bird, or tear the
picture into four pieces, each in a mildly aggressive way. Lisa
placed the target object and the broken pieces on the table. Her
actions took a total of approximately 5 s, during which both Anya
and the observer (seated in the middle) watched her, with Anya
looking upset and the observer looking neutral.

As soon as Lisa had placed the object and pieces on the table,
she got up and left the scene (i.e., was no longer visible in the
video). Once she was gone, the observer commented neutrally to
herself: ‘‘Lisa broke Anja’s [target object]. I don’t think that was
good.” Thus, both the enforcer and non-enforcer privately
expressed their disapproval, ensuring that they both demonstrated
similar and reasonable reactions to the transgressions but that
their disapproval could not be perceived as enforcement of the
norm upon the transgressor.

The transgressor then returned to her seat, at which point the
observer either reacted by enforcing or not enforcing the norm
on the transgressor. In the Enforcement videos, the observer leaned
forward towards Lisa and said to her in a displeased manner, ‘‘Hey,
you’ve broken Anya’s [target object]! You aren’t allowed to do that.
Don’t ever do that again” (see Fig. 1). In the Non-enforcement
videos, the observer did not lean forward and instead said to Lisa
in a neutral manner, ‘‘Oh, you’ve broken Anya’s [target object].
Hmm, the [target object]. Now it’s lying here on the table.”

While the observer spoke, Anya continued to look sadly at the
broken objects, and Lisa, still looking somewhat aggressive, looked
at the observer when the observer first began speaking and then
looked back at the broken objects. The observer also looked at
the broken objects as she finished speaking. The video ended with
a still frame of this scene, which remained on the screen for 6 s. The
duration of each video was approximately 1 min.

2.4. Counterbalancing

For each target object, we created four videos in which each
observer (Susie and Tina) played the enforcer and the non-
enforcer roles. For example, there were four videos of the doll sit-
uation: Susie as enforcer, Susie as non-enforcer, Tina as enforcer,
and Tina as non-enforcer. There were thus 16 videos in all (four
per target object), although each child only watched four of the
16 videos (one per target object). During testing, the doll and ball
videos (both featuring the victim’s possessions) were always pre-
sented together, as were the bird and picture videos (both featur-
ing objects that the victim had created).

Children were randomly assigned to one of 24 presentation
orders which counterbalanced which observer was the enforcer
versus non-enforcer, whether an Enforcement or Non-
enforcement video was presented first, whether the video on the
left or the right computer was presented first, and whether chil-
dren saw the bird and picture or the ball and doll video pair first.
Other factors that were counterbalanced will be mentioned below.

2.5. Procedure

All children were tested by the same female adult experimenter
(E), who always sat to their left during the experiment (and who
was not featured in the videos). E told children that she was going
to show them videos of some people doing some things, and that
they should watch carefully and then she would ask them some
questions. E opened the first video assigned to the child, intro-
duced the three characters on the still opening frame, and played
the video (e.g., an Enforcement video of the ball situation on the
left computer).

At the end of the video, E paused the still frame and asked the
first comprehension probe: ‘‘So, Lisa broke Anya’s [target object].
Did Susie/Tina think that was good or not good?” The child was
expected to answer, ‘‘Not good” or something similar. This first
probe was to ensure that the child understood that the observer
did not approve of the transgression. Only once the child’s
response indicated this, E moved on and said, ‘‘That’s right,” and
asked the second comprehension probe: ‘‘And did she [pointing
to observer] say that Lisa should never do that again or did she
say that the [target object] is lying on the table?” (Order of ‘‘Lisa
should never do that again” and ‘‘the [target object] is lying on
the table” was counterbalanced across children). This second probe
was to ensure that the child grasped whether or not the observer
had enforced the norm, which was critical if the child was going
to draw any inferences on this basis. If the child answered correctly
(‘‘Should not do that again” or something similar in the Enforce-
ment case; ‘‘Lying on the table” or something similar in the Non-
enforcement case), E said, ‘‘That’s right. You’ve understood it cor-
rectly. Let’s watch that film again.” E then replayed the video and
again paused it on the final still frame. If, however, the child
answered the second probe incorrectly (e.g., ‘‘Should not do that
again” in the Non-enforcement case), E said, ‘‘Hmm, I’m not so sure
about that. Let’s watch the film again and I’ll ask you the questions
again afterwards.” E then replayed the video, paused it on the still
frame, and repeated both comprehension probes as before. If the
child still answered the second probe incorrectly, E corrected her
by saying, ‘‘No, Lisa broke Anya’s [target object], remember? And
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Susie/Tina said that Lisa shouldn’t do that again/that the [target
object] is broken and lying on the table.” (Thus, regardless of
whether or not children correctly answered the comprehension
probes, all children saw each video twice.)

E then opened the second video, which was in the other condi-
tion and on the other computer (e.g., a Non-enforcement video of
the doll situation on the right computer). She reminded the child
of the characters’ names, and then followed the same procedure
as with the first video. Finally, after the child had seen both videos
and answered the comprehension probes, E provided a reminder,
for example: ‘‘So, here [pointing to first computer screen], Lisa
broke Anya’s ball and Susie/Tina didn’t think that was good. Then
Susie/Tina told Lisa that she should never do that again. And here
[pointing to second computer screen], Lisa broke Anya’s doll and
Tina/Susie didn’t think that was good. Then Tina/Susie said that
the doll is lying on the table” (always starting with the first video
children had seen in that phase). While providing this reminder
(and throughout the procedure), E was careful to speak neutrally
and not to nod or shake her head or in any other way provide eval-
uations about the scenarios. E then asked the following test
questions:

1. Acted rightly: ‘‘Which of the two did the right thing? – Susie
or Tina?” (pointing to each in turn)

1a. Acted rightly-justification: ‘‘Why was it right?”

2. Child plays: ‘‘Whom would you prefer to play with? – Susie
or Tina?” (pointing to each)

2a. Child plays-justification: ‘‘Why would you like to play with
her more?”

3. Child dislikes: ‘‘Whom do you not like much? – Susie or
Tina?” (pointing to each)

3a. Child dislikes-justification: ‘‘Why do you not like her
much?”

4. Not good: ‘‘Which of the two is not good? – Susie or Tina?”
(pointing to each)

4a. Not good-justification: ‘‘Why is she not good?”

Note that questions 1 and 4 concerned children’s judgments of
the observers and their behavior, whereas questions 2 and 3 con-
cerned children’s personal preferences for one or the other obser-
ver. The questions were forced-choice questions because our aim
was to assess whether, when presented with the choice, children
would be able to use the information about the observers’
responses to answer in the hypothesized ways. In response to
these forced-choice questions, children were expected to name
and/or point to one observer. If a child responded ‘‘Both” or ‘‘Nei-
ther,” E prompted her to choose one. If a child did not respond
within 5–7 s, E repeated the question once, but if the child still
did not respond, E moved on to the next question. Questions 1a,
2a, 3a, and 4a were designed to elicit justifications for children’s
responses to the forced-choice questions. E thus let children
respond freely to these questions and did not probe further. Note
that E did not provide any feedback on the correctness of children’s
responses for any of the test questions. Following these eight test
questions, E repeated the entire procedure and all of the questions
with the second pair of videos (Phase 2).

For a given child, Phases 1 and 2 were matched in terms of
which observer was the enforcer versus non-enforcer, the order
in which the observers’ names appeared in the test questions,
which computer (left or right) the enforcer and non-enforcer
appeared on, and which computer (left or right) the first video of
the pair was played on. However, the order of the test questions
was counterbalanced across children and across the two phases
for a given child. For instance, one child received the test questions
in the order 1-2-3-4 in Phase 1 and 4-3-2-1 in Phase 2, a different
child received the order 1-2-4-3 in phase 1 and 4-3-1-2 in phase 2,
and so on.

Finally, after the second phase, children took part in the distri-
bution of resources task. E said that she would see Susie and Tina
soon and could bring them something from the child. Then, in front
of each computer, E placed a small container holding a photograph
of the observer featured on the corresponding computer (the pho-
tographs featured the observers looking neutrally at the camera). E
then gave the child three cloth flowers to distribute as she wanted.
If the child did not distribute all the flowers or asked E for guid-
ance, E encouraged her to decide for herself.

2.6. Coding and reliability

The primary coder first transcribed all children’s verbal and/or
pointing responses. From these transcriptions, she coded whether
children responded correctly to the comprehension probes. Since
E asked the second comprehension probe only after children
answered the first probe satisfactorily, coding of responses to the
first probe was only to make sure that E had followed this proce-
dure and thus that all children understood that the observers dis-
approved of the transgression. Coding of responses to the second
probe assessed whether children grasped the enforcement or
non-enforcement right away, whether they grasped it after watch-
ing the video again, or whether E provided them the information. If
a child did not provide a response, she did not receive a code for
that particular question. For reliability, a second coder coded the
responses of a random 25% of the sample (n = 6 in each age group).
Reliability was perfect, j = 1.

The primary coder also coded children’s responses to the
forced-choice test questions (questions 1, 2, 3, and 4) from her
transcriptions. Responses were scored ‘1’ if they were consistent
with the hypotheses that children should (1) judge that the enfor-
cer did the right thing, (2) themselves prefer to interact (play) with
the enforcer, (3) express a dislike for the non-enforcer, and (4)
judge the non-enforcer to not be a good person; responses not con-
sistent with these hypotheses were scored ‘0.’ If a child did not pro-
vide a relevant response (indicating either the enforcer or non-
enforcer), she did not receive a score for that particular question.
A second coder coded the responses for a random 25% of the sam-
ple. Again, reliability was perfect, j = 1.

Children’s distribution of the three flowers was coded from
videotape and scored 0, 1, 2, or 3 to represent how many flowers
children gave to the enforcer. A second coder coded this for a ran-
dom 25% of the sample. Reliability was perfect, j = 1.

Finally, children’s justifications (i.e., their responses to test
questions 1a, 2a, 3a, and 4a) were coded from transcriptions and
assigned scores of either 1 or 0 (see Table 1 for details of the coding
scheme). A score of 1 was assigned to justifications that indicated
relevant and sophisticated reasoning about the observers and their
responses. These included justifications that referred to the norm
enforcement or the lack thereof, or involved moral evaluations.
Note that references to the enforcement (or the lack thereof) could
be of two kinds: One kind – ‘Enforcement (repeated)’ – involved
repeating phrases that had been used in the videos or by E (e.g.,
‘‘Because she said, ‘Don’t ever do that again.’”), whereas the other
kind – ‘Enforcement (redescribed)’ – involved using phrases other
than those used in the videos or by E (e.g., ‘‘Because she didn’t care
that [the transgressor] tore up the picture.”). Although ‘Enforce-
ment (repeated)’ was clearly relevant to our question of how chil-
dren perceive norm enforcers, when children repeated the word or
phrase used in the videos or by E, it was difficult to know whether
they were engaging in higher-level reasoning or not. That is, did
they in fact understand the observers’ reactions in a sophisticated
way but and expressed this by repeating the words they heard
before, or did they not understand the observers’ reactions in a



Table 1
Coding scheme for justifications.

Score Category Content

1 Enforcement Observer did (or did not) enforce
the norm; e.g., ‘‘Because she did
the right thing and really scolded
her but she [non-enforcer]
didn’t;” ‘‘Because you should
scold people who break things;”
‘‘Because she didn’t scold her
properly”

Enforcement (re-described) Observer did (or did not) like or
accept the transgression (child
uses words other than those used
in the videos or by E); e.g.,
‘‘Because she said, ‘You broke
Anya’s doll; I don’t think that’s
nice’”

Moral character, evaluation, or
norm

Observer is a good (or bad)
person, observer’s response to
the transgression was good (or
bad), or observer broke (or did
not break) a moral norm; e.g.,
‘‘Because she said the right thing”
or ‘‘Because she is a better
person”

Enforcement (repeated)
[analyses were conducted with
this category scored as ‘1’ and as
‘0’]

Observer did (or did not) like or
accept the transgression (child
uses words that had been used in
the videos or by E); e.g., ‘‘Because
she said, ‘Don’t do that again’”

0 Own judgment Child’s own judgment of the
transgression; e.g., ‘‘Because it’s
stupid when you break
something”

Own preference Child’s own preference for the
observer; e.g., ‘‘Because I like her
better”

Object Target object is damaged or
observer noted that the object is
damaged; e.g., ‘‘Because she said,
‘You broke the doll’”

Other, irrelevant, or uncodable Response could not be put into
any of the above categories (e.g.,
‘‘I don’t know”), was irrelevant
(e.g., ‘‘Because that’s more fun for
me”), or was uncodable (e.g., the
child’s speech could not be
understood)
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sophisticated way and thus simply repeat the words they heard
before? To account for both possibilities, we conducted two sets
of analyses of children’s justifications, one in which ‘Enforcement
(repeated)’ was assigned a score of 1, and the other in which it
was assigned a score of 0.

A score of 0 was assigned to all other justifications, including
justifications that indicated that children had understood what
had happened but that were not diagnostic, that is, they did not
set one of the observers apart from the other. For instance, stating
that the observer noted that the target object was broken received
a score of 0 since the observer noted this in all scenarios. If a child
did not provide a justification on a particular question, no score
was assigned for that question. A second coder coded justifications
of a random 25% of children from the transcriptions. Reliability was
excellent, j = 0.90.
3. Results

We first report results of the comprehension probes in order to
provide information about how well children understood the con-
tent of the videos. We then report children’s performance on test
questions and the distribution of resources task.
Preliminary analyses revealed that for both age groups, there
were no significant effects of gender; this factor was thus pooled
for the main analyses. All reported p-values are two-tailed.

3.1. Comprehension probes

3.1.1. Comprehension probe 1
For all four videos, in response to the first comprehension

probe, all children at both ages immediately responded that the
observer did not think that the transgression was good. The only
exception was one 4-year-old, who initially responded incorrectly
in Phase 2 regarding the Non-enforcement video, but responded
correctly after re-watching the video. Thus, all children grasped
the basic premise of the videos and understood that both observers
disapproved of the transgression.

3.1.2. Comprehension probe 2
Responses to the second comprehension probe indicated that

most children at both ages understood what the observers said
to the transgressor. Specifically, in Phase 1, when the observer
enforced the norm, 20 of 24 4-year-olds (83.3%; 95% confidence
interval (CI) [65.1%, 94.1%]) correctly stated right away that the
observer said that the transgressor should never do that again (sign
test, p = 0.002). Of the remaining 4 children, 2 responded correctly
after re-watching the video. When the observer did not enforce the
norm, 22 4-year-olds provided a response right away, of which 17
responded correctly that the observer said that the object is lying
on the table (77.3%, CI [57.1%, 90.8%], sign test, p = 0.017). Five of
the remaining 7 children responded correctly after re-watching
the video. Results were very similar in Phase 2. In the Enforcement
case, 23 children provided a response right away, of which 19
responded correctly (82.6%, CI [63.8%, 93.8%], sign test, p = 0.003).
Two of the remaining 5 responded correctly after re-watching
the video. In the Non-enforcement case, 23 children provided a
response right away, of which 20 responded correctly (86.9%, CI
[69.1%, 96.2%], sign test, p < 0.0005). Three of the remaining 4
responded correctly after re-watching the video.

The results of the 5-year-olds were very similar. In Phase 1,
when the observer enforced the norm, all 24 5-year-olds correctly
responded right away (100%, CI [90.2%, 100%], sign test,
p < 0.0005). When the observer did not enforce the norm, 22 of
24 children (91.7%, CI [75.9%, 98.2%]) correctly responded right
away (sign test, p < 0.0005), and the remaining 2 did so after re-
watching the video. In Phase 2, all 24 5-year-olds (100%, CI
[90.2%, 100%]) responded correctly right away in both the Enforce-
ment and Non-enforcement cases (sign tests, both ps < 0.0005).

Altogether, in the Enforcement case, 17 of 24 4-year-olds and all
24 5-year-olds responded correctly right away in both phases,
which was a significant difference (Fisher’s Exact test due to small
ns in some cells, p = 0.009, u = 0.41). Similarly, in the Non-
enforcement case, 15 of 24 4-year-olds and 21 of 24 5-year-olds
responded correctly right away in both phases, which was also a
significant difference (v2 [1, N = 48] = 4.00, p = 0.046, u = 0.29).
Thus, the 5-year-olds demonstrated a more robust and immediate
grasp of the enforcer’s and the non-enforcer’s reactions to the
transgressions than the 4-year-olds. Nonetheless, nearly all 4-
year-olds responded correctly either right away or after re-
watching the videos, and the few who did not received the critical
information from the experimenter.

3.2. Test questions

3.2.1. Forced-choice questions
Preliminary analyses revealed that for both age groups, chil-

dren’s performance on the second comprehension probe (i.e.,
whether children responded correctly to the second comprehen-
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sion probe or received the relevant information from the experi-
menter in each phase) was not significantly related to their perfor-
mance on the test questions. This variable was thus not included in
the analyses of test questions.

Preliminary analyses also indicated no significant effects of
phase on children’s responses to any of the four types of forced-
choice test questions. We thus pooled children’s responses to each
type of question across the two phases, and assigned children a
proportion score for each type of question, as follows: Children
who responded in the hypothesized way to a particular question
(e.g., ‘Acted rightly’) in both phases received a score of 1, children
who responded in the hypothesized way to that question in only
one of the two phases received a score of 0.50, and children who
did not respond in the hypothesized way to that question in either
phase received a score of 0. A given question was only included in
analyses if children provided a response (indicating either the
enforcer or non-enforcer) to that question. Thus, if for a particular
question, children only provided a response in one phase, they
received a 1 if that response was as hypothesized and a 0 if that
response was not as hypothesized. [Note that assigning scores
more conservatively, such that children also received a score of 0
for providing no response, resulted in a very similar pattern of
results.]

To analyze children’s responses to the forced-choice test ques-
tions, we first conducted one-sample Wilcoxon tests using the pro-
portion score for each type of question as the dependent measure
and test values of 0.50. These analyses revealed impressive results
for the 5-year-olds: These older children drew the appropriate,
hypothesized inferences on all four types of test questions, all
ps < 0.019, r (effect size) values ranging from 0.34 to 0.52 (see
Fig. 2). A one-sample t-test indicated that the proportion of the
eight forced-choice test questions that 5-year-olds answered in
the hypothesized way was significantly higher than 0.50,
M = 0.76, SD = 0.30, t(23) = 4.26, p < 0.0005, Cohen’s d = 0.88.
Finally, a significant majority of 5-year-olds (18 of 24; 75%, CI
[55.5%, 88.8%]) responded in the hypothesized way to more than
half of the eight forced-choice test questions (sign test, p = 0.023).

The younger children, on the other hand, did not show a simi-
larly high performance. First, one-sample Wilcoxon tests on the
proportion scores for each type of question indicated that they
did not draw any of the hypothesized inferences, all ps > 0.616
(see Fig. 2). A one-sample t-test indicated that the proportion of
the eight forced-choice test questions that the 4-year-olds
answered in the hypothesized way was also not significantly dif-
ferent from 0.50, M = 0.52, SD = 0.32, t(23) = 0.37, p = 0.715. Finally,
only 11 of the 24 4-year-olds (45.8%, CI [27.3%, 65.3%]) responded
in the hypothesized way to more than half of the forced-choice test
questions (sign test, p = 0.839).

Comparing across ages using an independent-samples t-test, we
found that the proportion of the eight forced-choice test questions
answered in the hypothesized way was significantly higher among
the 5-year-olds than the 4-year-olds, t(46) = 2.61, p = 0.012,
Cohen’s d = 0.75. Further, a chi-square test comparing the number
of children who responded in the hypothesized way to more than
half of the forced-choice test questions also revealed a significant
difference, v2 [1, 48] = 4.27, p = 0.039, u = 0.30.
3.2.2. Justifications
Justifications were only included in analyses if children had

answered the preceding forced-choice test question in the hypoth-
esized way (though note that including all justifications did not
change the pattern of results). This resulted in 23 5-year-olds
and 21 4-year-olds being included in the analyses, as one 5-year-
old and three 4-year-olds did not answer any of the forced-
choice test questions in the hypothesized ways.
Children’s justifications were compared across the two age
groups. When ‘Enforcement (repeated)’ was assigned a score of 1,
nearly all 5-year-olds (20 of 23) were coded as providing at least
one higher-level (score of 1) justification across all justification
questions, indicating a sophisticated level of understanding and
reasoning about the observers and their responses among these
older children. A little more than half of the 4-year-olds (12 of
21) also provided at least one level-1 justification, but this propor-
tion was significantly less than among the 5-year-olds, v2 [1, 44]
= 4.92, p = 0.027, u = 0.33. When ‘Enforcement (repeated)’ was
assigned a score of 0, more than half of the 5-year-olds (13 of
23) still provided at least one level-1 justification, whereas less
than half of the 4-year-olds (8 of 21) did so. However, this differ-
ence between age groups was no longer significant, p = 0.222.
3.3. Distribution of resources

The results of the distribution task mirrored those of the forced-
choice test questions. Specifically, a one-sample t-test revealed
that the 5.5-year-old children distributed significantly more than
half (1.5) of the flowers to the enforcer, M = 1.92, SD = 0.65, t(23)
= 3.12, p = 0.005, Cohen’s d = 0.64. Moreover, 20 of the 24 5.5-
year-olds (83.3%, CI [65.1%, 94.1%]) distributed 2 or 3 flowers to
the enforcer, sign test, p = 0.002. On the other hand, a one-
sample t-test revealed that the 4.5-year-old children did not dis-
tribute more than half of the flowers to the enforcer, M = 1.46,
SD = 0.66, t(23) = 0.31, p = 0.759. Furthermore, only 11 of the 24
4.5-year-olds (45.8%, CI [27.3%, 65.3%]) distributed 2 or 3 flowers
to the enforcer, sign test, p = 0.839.

Comparing the two age groups revealed significant differences.
Specifically, an independent-samples t-test showed that the 5.5-
year-olds distributed significantly more flowers to the enforcer
than the 4.5-year-olds, t(46) = 2.42, p = 0.020, Cohen’s d = 0.70.
The number of 5.5-year-olds who distributed 2 or more flowers
to the enforcer was also significantly greater than the number of
4.5-year-olds, v2 [1, 48] = 7.38, p = 0.007, u = 0.39.
4. Discussion

In order for large-scale cooperation among unrelated individu-
als to be maintained, the norms of cooperation need to be enforced.
However, norm enforcement is often a costly and risky endeavor,
thus itself requiring a support mechanism. The study reported here
provides evidence that this mechanism emerges fairly early in
development. Specifically, by 5 years of age, children judge enfor-
cers and enforcement more positively than non-enforcers and
non-enforcement, personally prefer enforcers to non-enforcers,
and provide more material rewards to enforcers than non-
enforcers. Enforcers thus gain reputational and material benefits
that prove advantageous in the long run, whereas non-enforcers
do not gain such benefits. This provides a viable solution to the
second-order problem of cooperation: Individuals who enforce
cooperation norms on transgressors may pay costs and take risks
to do so, but they also gain benefits from their group members in
return (Barclay, 2006; Fessler & Haley, 2003; Gintis et al., 2001).
These gains, along with the increased future cooperation of trans-
gressors, may well benefit the enforcer sufficiently to encourage
her to continue enforcing norms in the future, and may serve as
an incentive for non-enforcers to begin enforcing norms (see
Barclay, 2006; Nelissen, 2008). Our findings thus show that by
the preschool years, children demonstrate the capacity (at least
in a controlled lab setting) to contribute not only to first-order
but also to second-order cooperation, and thus to maintain large-
scale human cooperation in substantially more sophisticated ways
than previously believed.
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Note that both the enforcers and non-enforcers expressed their
disapproval of the transgressions. Children could thus be certain
that the observers had similar and reasonable responses to the
clear, unprompted transgressions featured in the videos.1 The only
substantial difference between enforcer and non-enforcer was thus
in whether or not they enforced the norm on the transgressor. Note
as well that the enforcer displayed displeasure during the enforce-
ment, whereas the non-enforcer was neutral during the non-
enforcement. This makes our results particularly striking, as 5-
year-olds evaluated the enforcer positively despite the fact that
she was superficially more unpleasant than the non-enforcer, sug-
gesting that their judgments were not based on surface-level cues
but on the content and import of the observers’ behaviors. The fact
that the majority of 5-year-olds justified their choices by appealing
to reasons that were clearly relevant to the enforcement or non-
enforcement (as evident in their justifications) also suggests that
these older children attended to and grasped the significance of
the observers’ reactions and that their judgments were based at least
in part on that information.

It should be noted that our scenarios featured norm enforce-
ment in the form of reprimanding the transgressor. Although norm
enforcement in the real world may often take this form, it can also
take the form of active punishment (such as taking something
away from or giving something unpleasant to a transgressor; see,
e.g., Kenward & Östh, 2015). Since such punishment is more costly
for the enforcer but also more harmful for the transgressor, 5-year-
olds may find it more challenging to judge active punishment as
positively as they judged the reprimanding in the present study.
Indeed, even adults seem to disapprove of severe or overly aggres-
sive punishment of norm violators (Eriksson et al., 2016). Thus, the
capacity that 5-year-olds demonstrated in our study may not gen-
1 We would like to note here that prior to this study, we conducted a study using a
very similar procedure with the exception that in the videos, neither observer
privately expressed her disapproval of the transgression; rather, the enforcer
expressed her disapproval of the transgression while enforcing the norm, whereas
the non-enforcer did neither. The performance of the 5-year-olds in that study was
similar to that of the 5-year-olds in this study. In addition, the 4-year-olds in that
study also partially performed at statistically significant levels. However, reviewers
drew our attention to the potential confound that children may have relied on the
enforcer’s disapproval of the transgression rather than the enforcement. We thus
conducted the present study, with new videos in which both observers privately
express their disapproval (so as to feature disapproval from both observers but
without the disapproval being misperceived as enforcement of the norm upon the
transgressor).
eralize to more severe forms of norm enforcement. Teasing these
differences apart will be a fascinating avenue for future work.

Interestingly, the 4-year-olds in our study did not positively
evaluate, prefer, or distribute more resources to the enforcer than
non-enforcer. This is consistent with the finding from Kenward and
Östh (2012) that 4-year-olds did not identify more with punishers
than with non-punishers of first-order transgressors, and suggests
that the propensity to value norm enforcement and enforcers may
emerge between 4 and 5 years of age. This developmental shift is in
line with other recent studies that have employed comparable
methods and also found that whereas 5-year-olds demonstrate a
robust grasp of rather sophisticated cooperation and group norms,
4-year-olds do not (Misch et al., 2014; Vaish et al., 2011). This
developmental shift may reflect the fact that as children’s interac-
tions with strangers and peers and their experiences with group
life (e.g., in kindergarten) increase, so too does their awareness of
the importance of following and enforcing norms of cooperation
(cf. Misch et al., 2014; Vaish et al., 2011).

Some alternative explanations for the 4-year-olds’ performance
need to be considered, however. First, perhaps 4-year-olds strug-
gled with responding in the hypothesized ways to the test ques-
tions because they were unable to follow and keep track of the
scenarios presented in the videos (both because they involved
fairly long and complex social interactions and because each pair
of videos that a given child watched featured two distinct target
objects). Note, however, that the comprehension probes were
designed to get around precisely this problem and to make sure
that all children had the relevant information before they were
asked the test questions. Indeed, nearly all 4-year-olds responded
correctly to the comprehension probes, and the few who did not
received the critical information from the experimenter. A second
alternative is that the highly verbal nature of the task proved chal-
lenging for the 4-year-olds, who may have had difficulty under-
standing or providing verbal responses to the experimenter’s
questions. However, Vaish et al. (2011) tested this possibility and
demonstrated that when asked very similar test questions about
simpler scenarios (i.e., scenarios involving less sophisticated coop-
eration norms), 4-year-olds did respond in the hypothesized ways,
and their performance was comparable to that of 5-year-olds.
Moreover, note that the 4-year-olds in our study also did not per-
form as hypothesized on the distribution task, which was a non-
verbal and thus arguably easier task. It thus seems unlikely that
the 4-year-olds in our study struggled with the verbal nature of
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the task; rather, it seems likelier that as a group, 4-year-olds may
not yet value and prefer enforcers.

It is noteworthy, however, that several 4-year-olds justified
their choices on the forced-choice questions by appealing to
enforcement-related reasons. This suggests that at least some chil-
dren of this age are beginning to attend to and grasp the impor-
tance of norm enforcement. It will be interesting for future work
to explore why some children demonstrate this understanding ear-
lier than others and what social-cognitive and socialization factors
this depends upon. For instance, children’s ability to engage in
higher-order reasoning, parents’ focus on norm following and
enforcement, as well as children’s exposure to norm-heavy envi-
ronments such as preschool likely play an important role in the
emergence of this understanding.

Relatedly, there is likely to be some cross-cultural variation in
children’s responses to norm enforcement, both in age of emer-
gence and the nature of the responses. Although no cross-
cultural work exists on this topic yet, we do know that there is
cross-cultural variation in both adults’ and children’s punishment
of first-order transgressors that depends on the norms and institu-
tions of the groups (e.g., Henrich et al., 2006; Robbins & Rochat,
2011). It seems plausible that this variation carries over into adults’
and children’s responses to second-order cooperators and non-
cooperators as well – though one may predict that because every
human group needs to sustain cooperation, every group should
show some degree or form of valuing second-order cooperators.
This is a fascinating direction for future research.

A further fascinating question concerns the mechanism under-
lying children’s judgments, that is, whether children were
responding positively to the enforcer, negatively to the non-
enforcer, or both. Existing work with adults is inconclusive on this
point, with some work indicating that rewards sustain second-
order cooperation and other work suggesting that punishment
does (see, e.g., Boyd & Richerson, 1992; Henrich & Boyd, 2001;
Kiyonari & Barclay, 2008; Nelissen, 2008). Our study design cannot
tease these possibilities apart as we compared children’s responses
to enforcers versus non-enforcers. Future work will need to com-
pare children’s responses to enforcers versus neutral (e.g., naïve)
individuals as well as non-enforcers versus neutral individuals in
order to provide insights on this question (see, e.g., Misch et al.,
2014; Vaish, Grossmann, & Woodward, 2008).

Our findings effectively show that preschool-aged children have
the capacity to engage in third-order cooperation. But this raises a
further question: How is third-order cooperation sustained? More
generally, it raises the infinite regress problem, namely, that if
norm enforcement and punishment were themselves supported
by rewards and/or punishment, then those rewards and punish-
ment would require a higher order of rewards and punishment
in order to be maintained, and so on ad infinitum (Henrich &
Boyd, 2001; Sripada, 2005). Some authors have proposed that
beyond the second or third order of reward and punishment, addi-
tional orders of reward and punishment are likely maintained not
through still greater orders of reward and punishment but rather
by the reputational benefits gained by the enforcer. That is, unlike
costly rewards and punishment, trusting and respecting the enfor-
cer do not require further levels of explanation, since it is in every-
one’s best interest to value norm enforcers as trustworthy partners
and avoid cheating them in order to avoid sanctions (Barclay,
2006). Interestingly, it has been argued that due to cognitive limi-
tations, rewards and punishment likely do not go beyond the sec-
ond or at the most the third order anyway (e.g., Sripada, 2005).
Although our study cannot address these issues, this is an interest-
ing and important avenue for future work.

Needless to say, second-order cooperation is not sustained
solely through rewards and punishment. One additional mecha-
nism may be conformity (e.g., Boyd & Richerson, 1985; Henrich &
Boyd, 2001), whereby if a few enforcers gain positive reputations
and status, and are thus more successful group members than
non-enforcers, then bystanders tend to copy the enforcers rather
than the non-enforcers; with time, enforcement is established as
the dominant behavior and others naturally tend to conform to this
norm, making non-enforcement the exception (see Salali et al.,
2015, for relevant work). Moreover, as enforcement becomes wide-
spread in a group, the number of norm violators is rapidly reduced
such that enforcement rarely needs to occur at all; this dramati-
cally lowers the costs of enforcement, making it more likely to sta-
bilize (Sripada, 2005). These and other mechanisms likely work
along with reputation to stabilize norm enforcement and
punishment.

It is also important to note that the mechanisms that sustain
norm enforcement need not be the same as the enforcers’ motiva-
tions. That is, the benefits that enforcers gain may not be the rea-
son that they enforce norms; rather, they may well enforce norms
out of genuine moral indignation or concern for others’ (or the
group’s) welfare (Sripada, 2005). Equally, bystanders may not
judge enforcers positively in order to ensure that cooperation suc-
ceeds in their group but because it is in their selfish interest to rec-
ognize and value enforcers as more reliable and trustworthy
cooperation partners than non-enforcers (Barclay, 2006). These
proximate motivations notwithstanding, as long as bystanders
value enforcers and as long as enforcers benefit from these positive
evaluations, second-order cooperation can succeed.

In conclusion, we have shown here that from a young age, peo-
ple value, prefer, and provide more resources to those who enforce
norms on others more than those who do not enforce norms. The
costly and risky norm enforcement that allows large-scale cooper-
ation to succeed is likely sustained, at least in part, through these
reputational and material benefits that enforcers gain and non-
enforcers lose (Barclay, 2006; Fessler & Haley, 2003; Nelissen,
2008). Humans thus become well equipped from early on to
uphold complex and large-scale cooperation.
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