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Abstract
Third-p ent is an important mechanism to enforce norm-following. However, the
underlyj ess that explains the development of third-party punishment is understood poorly.

Here we examine to what extent age-effects and contemporaneous experiences of receiving unfair

offers inﬂuhd-party punishment. In two studies, a total of N =280 5- to 9-year-olds

participateputer-based task in which they received either fair or unfair offers from another
peer. In the ent test phase, children could punish unfair offers as an unaffected third-party. We
found t; children become increasingly systematic in their decisions to punish unfair
allocations ; r, there was no strong evidence that an immediate experience of (un)fairness
influenced ghi s punishment. Together, our results suggest that children develop a sophisticated

applicati 1rness norms with age that is not easily swayed by their immediate experience of
y.

being treated un
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The influence of age and experience of (un)fairness on third-party punishment in children

FaF' ess n'ms such as equality or merit guide people through how to divide resources

(Deutsch, 1 espite these norms, sometimes people divide resources selfishly or take advantage
of others’ ss by free-riding (Fischbacher et al., 2001). How do people deter these

B BN . . . .
uncooperataye behaviors? Studies with adults suggest that punishment can discourage selfish

behaviors and maintain cooperation (Boyd et al., 2003). Specifically, adults are often willing to pay a

cost to pun who engage in unfair resource allocations even when they are an unaffected third-

party (Henw, 2006; Krasnow et al., 2016). This phenomenon is called costly third-party

punishmenjell-established in adults.

Third-party punishment often has been claimed to reflect one’s concern for cooperative social

norms bec ird-party pays a personal cost to punish the perpetrator with no immediate benefits
(Fehr & Fi , 2004, but see Raihani & Bshary, 2019). In fact, it has been regarded as a test
case for the nce of fairness concerns both across phylogeny and ontogeny (McAuliffe et al.,
2017). For asons, developmental psychologists have started to investigate the developmental
origins - punishment. Several studies have shown that 2- to 3-year-olds punish against

certain forms of antisocial behavior, such as hindering of another agent’s instrumental goal (Hamlin et

al., 2011) h to one’s property (Vaish et al., 2011; Yudkin et al., 2020). However, they did not

assess h0 react to violations of fairness norms, such as equal sharing.
¢

C n's own sharing undergoes major changes over early childhood, moving toward more

equitable sharing across different situations (Elenbaas et al., 2020; McAuliffe et al., 2017). For

instance, yﬁdren tend to keep more for themselves and share resources equally not until

around 7-8 age, displaying a discrepancy between their understanding of an equality norm
and behavi erence to the norm (Smith et al., 2013 with US child samples). Similarly, 4- to 7-
year-olds in avoid receiving fewer resources than a peer, but accept receiving more resources

than the peer — whereas starting around age 7, children reject receiving more than someone else

(Blake & McAuliffe, 2011). These studies suggest that children start applying equality norms in a
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self-focused way and move toward more generalized egalitarian behavior by around 7 years.
Interestingly, this is around the same time when children from these populations show a sophisticated
enactmeMm—party punishment (Gummerum & Chu, 2014; House et al., 2020; McAuliffe et al.,
2015). For w 6-year-olds in the US, but not 5-year-olds, show reliable costly third-party
punishmeensmpumishing more often in unequal allocations than in equal allocations at a personal cost
(McAuliffL)lS). Hence, even though they were uninvolved third parties, 6-year-olds reliably

inflicted a €ost on fhe selfish divider at their own cost whereas, 5-year-olds showed less reliable rates

o

of punishmgat. this reason, third-party punishment marks a developmental milestone in a sense of

S

fairness in that clffdren overcome their self-interest and apply the fairness norms even when their own

interest is not at stadke because the unfair behavior did not influence them directly (McAuliffe et al.,

U

2017).

These results raise the question about the underlying process for this developmental

all

trajectory. o dy, we focused on the potential role of children’s experience on third party-
punish ed three specific hypotheses that could explain its role in development. One

hypothesis j xperiences of unfairness as a second-party victim promote third-party punishment.

M

Specifically, by being exposed to unfair experience more often, children are more adept at imagining

what the vi€tim of unfairness is experiencing and feel compelled to set things straight after they put

[

themselves ictim's shoes. This hypothesis would be consistent with the notion that we rely on

O

simulation t others’ minds and behaviors (Gordon, 1986; Harris, 1992). That is, one’s own

mind can bg used as a basis for understanding other people (e.g., “What would I do if I were in the

g

same situatipn?”). fihe notion here is that an understanding of another person’s psychological world

{

starts with :n experience. Therefore, having a similar experience in the past should be able to
enrich the n process, leading to a better understanding of others in the same circumstance.

Applie irness context, children’s personal experience of unfairness could increase their

A

sensitivity to a -party’s unfair sharing by allowing them to apply their experience and to simulate

others’ minds (e.g., “What would I want to do if I were treated unfairly?”’; Bloom, 2013).
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Several recent studies indicate that children’s personal experience might influence their sense
of fairness. As reviewed above, resource allocations that disadvantage a child are rejected more often
and earleveopment than allocations that put the child at an advantage in a second-party
context. Fernhard et al. (2020) found that 5- and 7-year-olds in the US punished unfair
individualsmmeneseficn when they were directly affected by unfairness (second-party punishment) than
when they hd parties (third-party punishment). These studies, therefore, suggest that the

personal experiencg of receiving unfair treatment is perhaps a crucial aspect of fairness development

C

and the dev, tal shift toward third-party punishment consists of becoming able to apply this
first-hand eXperidfce to others. Building upon this idea, we hypothesized that children who
experienced unfairillocations from others in the past would be more likely to intervene against

unfairness -party compared to those who did not experience unfair allocations. Further, this

tendency ease with age as children become better at simulating others’ minds.

Avmusible hypothesis is that unfair experience could impact costly third-party
punish he opposite direction. In other words, children who experienced unfair allocations
from o:§e less likely to intervene in a third-party context because children who
experienced unfair resource sharing would possess fewer resources compared to those who

experience!iair sharing. Therefore, the sense of resource scarcity and/or perceived unfairness might

discourage ’s costly third-party punishment, which requires a child’s personal cost.

Thi ibility is consistent with findings from the literature that 5- to 6-year-old children
tend to ing more resources than their peers, which reflects their competitive nature and
less con ess in young children (Sheskin et al., 2014). Furthermore, 4-year-olds donate less

stickers to @erson in need when there is high inequality in earnings between the self and peers
(versus when t s low inequality; Kirkland et al., 2020). These findings suggest that high
inequal{e;the self and a peer could decrease children’s willingness to engage in altruistic
behaviors. Thus, when applied to the context of costly third-party punishment, we hypothesized that
children (especially, young children who tend to show less concern for fairness) would show less

costly third-party punishment when they experienced unfair sharing than when they did not
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experience unfair sharing potentially due to the sense of resource scarcity to enact punishment and/or

because of perceived inequality between themselves and the peer.

{

Th otheses illustrated above assume that children’s immediate experience of being
treated unf: their third-party punishment. A third hypothesis would posit that it is

|
children’s general development of a more generalized sense of fairness that drives third-party

f

punishment giathgg than children’s experience in a first-party context. Therefore, the idea here is that

C

in contrast st hypothesis, children do not necessarily rely on simulation by extending their

own experigncgs. [lstead, with age, they acquire and apply general fairness principles in a more

S

unbiased, tral way, in which an interest or perspective of an agent (including children

themselvesym vored over that of another agent. This hypothesis would predict the absence of an

U

effect of unlfair experience, while predicting an effect of age on third-party punishment. This

[

hypothesis would align with the theoretical claim that as children grow older, they employ a more

a

principle- perhaps impartial fairness concept (Shaw, 2013).

eces of evidence show that this impartiality hypothesis is plausible. For example,

around en from the US give up their own resources to avoid getting more than others,

V]

showing an aversion to inequality advantageous to themselves (Blake & McAuliffe, 2011; Shaw &

I

Olson, 201 1, with age, US children rectify inequality or punish selfishness not only when

their ingrodp ers are disadvantaged but also when outgroup members are disadvantaged
(Elenbaas et 6; Jordan et al., 2014). Together, these studies suggest that with age, children
apply fai to the self and ingroup members as well as others and outgroup members,

applyinw norm in a more impartial way. This pattern of findings shows that children

develop general p§ciples that dictate their sense of distributional justice. Under this approach, the
prediction woul that regardless of their immediate personal experience, as children grow older,
they de eral principles that guide how resources should be distributed and what is the right

thing to do in the face of unfairness.
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To our knowledge, no research has examined whether experiencing fair versus unfair resource
sharing as a second party influences subsequent third-party punishment. The current study was

designe(} !*ﬁaress these three hypotheses on the potential role of experience on third-party

punishmenQ
|

Th@ study tested the impact of children’s previous sharing experiences on their
subsequent wi ess to punish unfairness at a personal cost. We focused on fairness in terms of

distributio ty as a norm that is particularly salient to young children. To manipulate

Current Study

children’s sharing®xperiences with other people, we developed a novel computer-based task, in

they divide t can be exchanged for prizes afterward. Children were assigned to one of three

which child Eartici:ants have live interactions with (computer-programmed) peers and watch how
conditions: r experience condition, in which they always received unequal offers (0 out of 6
coins) from another player, (b) fair experience condition, in which they always received equal offers
(3 out of rom another player, and (c¢) no experience condition, in which they did not play the

role as all. In the subsequent test phase, children played a third-party punishment game,

in which children as a third-party could observe how one player divides coins with another player and

decide wh nish the offer or not. We presented 6:0 allocation as an unequal offer (as opposed
to 5:1 or 4: expectation that receiving none would provide a stronger experience of unfair
sharing in chi Also, children’s third-party punishment against 6:0 allocations has been well-
documeﬂous studies (Jordan et al., 2014; McAuliffe et al., 2015).

O cused on testing the three main hypotheses articulated above. The simulation
hypothesis edict that children in the unfair experience condition will be more likely to later

engage in arty punishment against unfair offers than children in the no experience or fair
experience condigens. The resource scarcity hypothesis would predict that children in the unfair

experience condition will be less likely to engage in third-party punishment against unfair offers

compared to those in the other conditions. The other main hypothesis purporting a developmental
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change toward more principled, impartial fairness would predict that with age, children become more
reliable in punishing unfair over fair offers, regardless of their own immediate prior experience. We
conducted ko experiments, with Experiment 1 focused on testing the effects of age and (un)fair

experiencey punishment, and Experiment 2 replicating the main findings.

Experime! 1

Method

C

Paws. Our final sample were N = 120 5- to 9-year-old children (M = 89.32 months,

range = 60 - 119 months, » = 24 in each age group, 40 per condition, 60 male, and 60 female).

J

Children were recited and tested at museums or public parks in a city in the Midwest of the US.

After pare nt, children were brought to a table with the study apparatus while the parents

g

watched fr steps away, instructed not to intervene. Demographic information such as race,

education ghd e could not be obtained as per the rules of the museum.

d

itional children were excluded because they failed to answer correctly in at least one

of the ¢ nsion check questions about the consequences and costs involved in each button (4),

M

there was interference from a bystander (4), the child was not an English-speaker (1) or the parent

provided no%bi te (1).

[

al design and procedure. A female experimenter introduced the computer game

é

referred to in game”. We first established that children could collect virtual coins that they

h

could 1 for prizes. Specifically, during a prize introduction, children saw an image of the

|

prizes an 1mage of coins needed to purchase them later. Children learned that the more coins they

have during the coiit game, the more and the better prizes they could choose afterwards. The prize

9

introduction ed with comprehension check questions in which the experimenter asked children

to identi they could have with few versus many coins. Children were correct in these

A

comprehension check questions (98%) confirming their understanding of the exchange value of coins
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in the computer game. The experimenter provided corrective feedback to a minority of children who

answered incorrectly.

{

Int quent practice phase, the experimenter introduced the two other players in the

game by s y were children of the same age and gender as the participants but are at

| ]
another location (at another museum, for those who tested at a museum or at another park, for those

who tested afga pakk). In reality, the other players were computer-programmed. The experimenter then

G

introduced of the divider and the recipient. The divider can decide how to divide 6 coins

between thg selff arld the recipient. The divider can make one of two offers: equal offer (3 for the self,

S

3 for the re r unequal offer (6 for the self, 0 for the recipient). The recipient was a passive

U

player wh accept the offer made by the divider.

A ucing the roles, children saw the offers made by the divider enacted on the screen

1

and practic ole as a third-party punisher. The experimenter told children that after the divider

d

makes an otfer e recipient, they can press either the green or the red button. If they push the green
button (acc , the 6 coins will go into each player’s basket just the way the divider allocated the

coins ( ider splits it up 3:3, each player’s basket receives 3 coins), and the child’s own

M

coin goes back into their own basket. That is, acceptances incurred no cost to the child.

[

Inc if children push the red button (rejection), a vacuum will appear at the top of the
screen and s will be sucked up and disappear into the vacuum. To enact the rejection,
children fig§thad 10 pay their one coin into the vacuum. Therefore, pressing the red button serves as a

costly third-party punishment.

th

Th@four practice trials in total. Children practiced four possible outcomes of each

button (accept vs. rgject) in each offer type (equal vs. unequal). The experimenter asked

compre «-@ heck questions about the consequence of each button and whether each button
required the payment of the child participant’s coin or not. All participants included in the data
analysis answered the comprehension check questions correctly. When the child answered incorrectly,

the experimenter provided corrective feedback and asked the question(s) again in the next practice
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trial. Across experiments, we excluded 6 out of 299 children (2%) who still answered incorrectly by

the end of the practice phase.

Aft ur practice trials, to make children believed that the other players were real, the
experimen to make a phone call to the other players on the speakerphone and check if

I . .
they were Isdy to play the game. In reality, another experimenter (confederate) answered the phone
call, and thmno other players. Children received 20 coins as their initial endowment (coins that

dropped int asket on the screen).

In wquent experience phase, children were assigned to one of three conditions
(between-p@t): fair experience condition, unfair experience condition, or no experience
condition (see Figure 1). Children played the role of a passive recipient for four consecutive rounds
during the -party game with another child as the divider. In the fair experience condition, the
divider alw 3 coins for the self and gave 3 coins to the child participant. In contrast, in the
unfair experience®€ondition, the divider always kept 6 coins for the self and gave 0 coins to the child.
Those in t erience condition (baseline) were unaware of the existence of the second-party
game a y the second-party game at all. Procedures in the no experience condition were
identical to the two other experience conditions except that they skipped the experience phase before
playing thehe (i.e., third-party game). Because there was no second-party game in the no
experience @ , the amount of time that children spent in a testing session was inevitably shorter

compared tg other conditions.

r the Tirst and the fourth round of the second-party game, the experimenter asked children

to recall thﬂ of coins they received from the divider during the second-party game. Most

children (992 rted the number of coins they received correctly. Furthermore, at the end of the
second-p e, the experimenter told children that a new divider, not the same divider from the
second-party will play a third-party game with them. Subsequent comprehension checks

confirmed that children correctly identified players from the second-party game and those from the
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third-party game (96%), showing that children were aware of who had played each game. The

experimenter provided corrective feedback to a minority of children who answered incorrectly.

Dugi subsequent test phase, children played 6 rounds of the third-party game where the
child was i the third-party and two other gender-matched children were the divider and
H
the recipieng identified with different names and different colors of stick figures (see Figure 1).

Moreover, the digider and recipient in the third-party game differed from those in the practice trials or

those in the party game to prevent potential carryover or retaliation towards the same divider.

Within the w, the role of each player remained the same.

There wer@ 3 rounds with equal offers (3:3) and 3 rounds with unequal offers (6:0) presented

in a pseudo-random order with a restriction that no more than two identical allocation types were

presented ¢ ively. Importantly, children were unaware of the total number of rounds in the
third—partymprevent them from calculating the number of coins they currently had and the
number of rématmg rounds, which could influence their decision whether to spend a coin in a given

round. Our ent measure was children's rate of rejection, with rejection (red button) coded as 1
and acc n button) as 0.

Af!r the test phase, the experimenter left, and a secondary experimenter asked children
whether the ht the players in the game are real or pretend players. Across two experiments,
91% of chi 6 out of 120 in Experiment 1, 149 out of 160 in Experiment 2) reported that the
players wef@tcal. Tn both experiments, we counterbalanced the trial order of offer types during the
third-pa%ayer’s identity, left/right position of buttons, the order of practice trials, and the
order of coﬁion check questions. For an exploratory purpose, the experimenter asked children

how close to the recipient in the third-party game after the completion of the study (see

Suppleme erial for more details about this task).

Data coding and statistical analyses. Children’s responses were automatically recorded by

the computer game program, GameMaker Studio (https://www.yoyogames.com/gamemaker), and

later entered into a spreadsheet by independent coders. All statistical analyses were conducted with R
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statistical software (R version 3.5.2; R Core Team, 2018). In both experiments, we analyzed

children’s rejection rate with Generalized Linear Mixed Models (GLMM) using the package

i

glmmT, rooks et al., 2017) and children’s expectations about offers (Experiment 2) with linear

models.

P

|
Oumanalysis procedure was as follows: (1) we examined a null model which included only

{

participant 1B ingixed models; (2) we created a full model which included our main predictors (e.g.,

G

age in mon ition, offer type) and all interactions among the predictors; (3) we compared the

full model witl§thahull model; (4) if the full model provided a significantly better fit to the data, we

S

sequentiall single terms from the full model, testing whether their exclusion significantly

U

reduced m d (5) stopped this process when the dropping of terms no longer reduced model

fit significdftly.

§

A c analysis, we employed Bayesian statistics to provide more information about

d

the robustness of*@ur findings. Non-significant p values from traditional Null Hypothesis Significance
Testing ( ould occur because the effect does not actually exist (i.e., true negative) or because

there is

\

1 to detect a true effect (i.e., false negative; Aczel et al., 2018), which cannot be

distinguished in NHST. Due to this nature of NHST, Bayesian analysis is useful especially when the

1

results are icant and could provide more information on whether the non-significant effect is

likely to besa gative or false negative.

A ¢s tactor (BF) quantifies the degree to which the data favor the null hypothesis over the

alternative hypothesis, and vice versa (Aczel et al., 2018; Wagenmakers et al., 2016). Conventionally,

th

a BF betw 3 indicates anecdotal evidence, a BF greater than 3 suggests moderate evidence,

U

andaBF g n 10 provides strong evidence in favor of one hypothesis over the other (Jeffreys,

1961). BE s to the Bayes factor in favor of the alternative hypothesis over the null hypothesis,

A

whereas BFoT, is the inverse number of BF 10, refers to the Bayes factor in favor of the null

hypothesis over the alternative hypothesis.
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We computed BFs by comparing a GLMM in which a predictor of interest was included with
a GLMM in which the predictor was not included, using the package brms (Biirkner, 2017). As in
main anMncluded participant ID as a random intercept in these models. The population-level
regression €Q ents had a weakly informative Student’s t distribution prior which was zero-
centercdmw ithmSsdegrees of freedom and a scale of 2.5 (Gelman et al., 2008; see pp. 6-8 of the

Supplemerhial for exploring different prior distributions). All models were run with 10,000

iterations wWith the first half as burn-in. R was less than 1.01 for all parameters, suggesting

convergenmri etal., 2021).
W:stered both experiments before data collection
(https://asprediete@. org/blind.php?x=fy77e4 for Experiment 1 and

https://aspv!dicted.org/blind.php?x=j33ﬁ6 for Experiment 2). All data and protocols are available

C

through the ience Framework:

https://osf. view_only=e3d5dea53d3c48e9b071580d82c2668a.

Results E
ejection rate. A full GLMM on children’s punishment decision (0 = acceptance, 1 =

rejection) \s h condition, offer type, age, and interactions among the predictors as fixed effects and
participantmandom effect provided a significantly better fit to the data than the null model

with only r tercepts (LRT, y* (11) = 139.69, p < .001). There were no effects involving trial

number, L =8.76, p > .18 (see pp. 2 of the Supplemental Material for the analysis from the

> X

first trials). ally, we found similar results in rejection rate even after excluding a minority of
children (ng o reported that the players were pretend players (see pp. 9 of the Supplemental

Material f iptive statistics of these children).

cal question was whether children’s third-party punishment varied depending on their
experiences of (un)fairness. Results revealed a significant main effect of condition, LRT, x*(2) = 7.24,
p = .03 (and no two- or three-way interactions involving condition; all ps > .28). Specifically, children

in the unfair experience condition (M = 0.23, SD = 0.42) punished significantly less often than those
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in the no experience condition (M = 0.33, SD =0.47; b = 0.64, SE = 0.26, p = .01) or fair experience
condition (M = 0.32, SD =0.47; b= 0.55, SE = 0.26, p = .03; see Figure 2A). By contrast, children in
the no expglence and fair experience condition did not differ from each other in their punishment rate

(b=10.09, w , p > .72). These results suggest that the experience of unfairness decreased

P

childrenis pumislhmaent, whereas the experience of fairness had no effect relative to baseline.

Anggher gaportant question concerned whether children’s third-party punishment changes
with age. a significant interaction effect between age and offer type (LRT, x> (1) = 18.69, p
<.001). Tcwhis interaction, we ran separate models for equal and unequal offers. The results

indicated t creasing age, children become less likely to punish equal offers (LRT, y* (1) =
14.51,b= =0.20, p <.001; see Figure 2B). However, there was no such age-related change
in childrenf§ punishment of unequal offers (LRT, x* (1) = 1.98, 5= 0.19, SE = 0.13, p > .15). That is,

offers decl

their punishment of unequal offers remained relatively high across our age-groups but that of equal
d age. Inspection of confidence intervals revealed that from 69 months of age (5.75

years), e interval of equal offers no longer overlapped with that of unequal offers.

iment 1, to examine whether our results provide strong support for the effect of
condition reported above, we computed Bayes factors (BF) for effects involving condition as a post-
hoc analys&vealed moderate evidence in favor of an absence of the main effect of condition
(BFo1 =44 @ sting that the data were about 4 times more likely to be observed under the
hypothesis t ildren’s prior experience has no effect than the hypothesis that prior experience has
an efferwﬂ\em. Furthermore, because we predicted that children would intervene more often
in uneqman in equal offers after experiencing unfairness, we computed a BF of an
interaction @condiﬁon and offer type, which provided evidence in support of an absence of the
interaction effe Fo1=8.93). In contrast, we found very strong evidence for an interaction effect
betwee{ofifer type (BF10= 805), indicating that the data were 805 times more likely to be
observed under the hypothesis predicting an interaction effect than under the hypothesis that there is

no such interaction (see pp. 4-5 of the Supplemental Material for more detailed results).
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Taken together, these findings suggest that as they grow older, children become more

selective about the target of their punishment, understanding better when to punish and when not to

{

punish. ough children in the unfair experience condition were slightly less likely to show

punishmen @ yesian analysis indicated that this result should be interpreted with caution.

Discussi

o)

f Experiment 1

In Bxperimignt 1, older children became increasingly more selective in their enactment of

G

third-party punigshment. Also, we found that costly third-party punishment emerges around age 6,

5

providing rgihg evidence to prior research (McAuliffe et al., 2015). These results suggest that

children develop afophisticated understanding of fairness norms and their application in a third-party

Ul

context over development.

0)

n

nt question was whether children’s experience as a recipient would influence

their third-plarty pultishment. We found that if anything, receiving a series of unequal offers slightly

dl

discour: ’s subsequent punishment. This result would be consistent with the hypothesis

that experienc fairness would decrease costly third-party punishment, which opposes the

M

predicti ulation account that the experience of unfairness would promote third-party

punishmengy However, further analysis using Bayes factors revealed that our data were moderately in

[

favor of the e of a condition effect, suggesting that the significant main effect of condition

O

found in E t 1 is questionable. Therefore, we conducted Experiment 2 as a replication study.

Madieover, in Experiment 2, we aimed to asses two possible causes of the decrease in

q

punish fair experience condition. One possibility is that children in the unfair experience

‘E

condition show ced third-party punishment because they feel “coin-deprived”. That is, even
though children acgpss three conditions receive 20 coins as their initial endowment, receiving 0 coins

«x@ tive trials in the second-party game might make children hold on to the remaining

coins, leading to a decrease in costly third-party punishment because of the cost.
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The alternative possibility is that during the second-party experience phase, children form an
expectation of how individuals treat each other in this game. That is, when children themselves are
treated Mheir social partner, this mistreatment might change their expectations about how
people sho @ cach other (e.g., “It seems fine to treat each other unfairly in this game as I was

treated unfaishyiiymand thus children do not feel compelled to intervene when someone acted unfairly.

[

Ex t 2 was designed to differentiate between these two possibilities by introducing

G.

non-social igi®ns in which a computer allocates coins in the second-party game. The number of

coins childgen g€celved in these non-social conditions were matched with those from the fair

$

experience ir experience conditions except that children received coins based on the decision

U

made by a . Additionally, we assessed how children’s expectation about a divider’s offer

changes aff€r their own experience of receiving either equal or unequal offers.

N

Experime

d

of Experiment 2 was (a) to replicate the findings in Experiment 1 and (b) to

examine the re for the decrease in punishment observed in Experiment 1. In Experiment 2, in

M

additio xperience and unfair experience conditions, there were two additional conditions:

winner congition and loser condition. The number of coins children received in these conditions were

{

identical to t ey received in the fair experience condition and unfair experience condition,

respectivel that a non-social agent (computer) made the resource allocations.

O

Thee are at least three possible outcomes in Experiment 2. The first possible outcome is that

3

childreny r experience condition punish less often than those in the loser condition. Such a

{

result would sugg8st that children who received unfair treatment from a social agent assume that
selfish allocations are the norm in this game and therefore see no reason to intervene against

unfairn

A second possibility is that children with relatively fewer coins (i.e., unfair experience and

loser conditions) will show less third-party punishment than those with relatively more coins (i.e., fair
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experience and winner conditions). If obtained, this finding would imply that children’s third-party

punishment is affected by the number of coins they have or the perception that they are coin-deprived.

{

A the sibility is that regardless of their prior experience, children are focused on the

third-party d become more selective in punishing unequal over equal sharing with age.

|
Such a finding would show that the developmental effect of children becoming more selective in their

punishment i§ ropust against any contemporaneous experiences.

Method

SG

Participants. Our final sample were N = 160 5- to 9-year-old children (M = 89.64 months,

I

range = 60 - 119 m@nths, n = 32 in each age group, 40 per condition, 80 male and 80 female). A new

sample of ere recruited and tested at museums or public parks in a city in the Midwest of

N

the US. De ic information such as race, education and income could not be obtained as per the

rules of th

d

itional children were excluded because they failed to answer correctly in at least one

of the ¢ nsion check questions about the consequences and costs involved in each button (2),

M

the child wanted to stop the study before the test phase (3), there was an experimental error (3) or the

parent pro irth date (1).

i

nsitivity power analysis with G*Power (Faul et al., 2007) to determine the effect

T

size that o would have 80% power to detect (alpha = .05). The result confirmed that our

N

sample ¢ enough to detect a medium-sized main effect (d = .45) of either coin

t

endowment*(rich vs. poor) or agent type (social vs. non-social) and to detect a medium-sized

interaction effect .20) between coin endowment and agent type.

U

ental design. In Experiment 2, a new feature was that there were two additional

A

conditions: win ondition and /oser condition (Figure 3). Children in winner and fair experience
conditions received 3 coins for four consecutive rounds, whereas children in loser and unfair

experience conditions received 0 coins for four consecutive rounds. 99% of the child participants
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correctly reported the number of coins they received during the second-party game, confirming the

effectiveness of our coin endowment manipulation.

{

Th ce between social (fair experience and unfair experience) and non-social

conditions loser) was that children in the non-social conditions were told that a computer

|
decides howg to divide coins between the child participant and another player. Concretely, in non-

f

social conditigpnspchildren saw two boxes on the computer screen. In one box, all the cards showed

G

equal offer s all the cards in the other box showed unequal offers. Children were told that the
computer Will @hodse one of the boxes and will decide how many coins the child can get. Once the

computer of two boxes, the same box was used for drawing a card throughout the rounds

U

during the arty game. Children (98%) correctly identified the agent (another player vs.

computer) fhat was making the offers in the second-party game. We counterbalanced the color of

C

boxes used in the non-social conditions.

4y

Pro

. We used the same procedure as in Experiment 1, except for the following

modificati irst, before and after they played the second-party game, the experimenter asked
childre icthow a new divider will share six coins with a new recipient who did not have any
previous history of social interactions or resource allocations (i.e., “How many coins do you think
[divider’s hl give to [recipient’s name]?”). These questions were asked to see whether

children’s @ bns about resource allocations change depending on their second-party experience.

Therefore, this question before the second-party game and once again after the second-party
game. i that those who received allocations made by a computer (i.e., non-social
conditio ot change their expectations about how other people divide coins in this game,

whereas those wholreceived offers made by another player (i.e., social conditions) would change their
expectations de ing on whether they experience fair or unfair sharing.
Seco ike Experiment 1, children played the second-party game before, not after, the

practice trials of the third-party game. During piloting, we found that children in the new non-social
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conditions had difficulties when both games were introduced together and showed less confusion

when they played the second-party game before practicing the third-party game.

T

Shmchildren’s expectations about offer. We first calculated the change in children’s
expectatiowhe divider’s offer by subtracting their prediction before the second-party game
from that @cond-party game. Then, we ran a full linear model on children’s change in the
expectations the offer with agent type (social vs. nonsocial), coin endowment (poor vs. rich),
age, and in tigfls among the predictors. The comparison between the full model and the null
model with the only; intercept indicated that the full model provided a better fit to the data, F(7, 150) =
2.99, p = .006. There was no main effect and no interaction effect involving age (all ps > .54).
Importantl@nd a significant interaction between agent type and coin endowment on children’s

change in ns, F(1, 153)=9.09, p =.003 (Figure 4).

i , in social conditions, children who received unequal offers in the unfair
experience co (M =-1.73, SD = 2.12) changed their expectations about the offer more
dramati pected more selfish offers from another divider compared to those who received

equal offerggin the fair experience condition (M =-0.24, SD = 1.88; F(1,75)=10.68, b =1.49, SE =
0.46, p=.00 contrast, in non-social conditions in which allocations were decided by a computer,

children’s expectations about another divider’s offer did not differ between the winner (M =

20.33, Sfld loser conditions (M = 0.00, SD = 1.69; F(1, 77) < 1, p > 41).

s confirmed that agent type was manipulated successfully given that children
differentiatmﬁ from social versus non-social agents. Interestingly, those who experienced

unequal offers from a social agent generalized their own experience to predict how another divider

would t «4@

computer did not generalize their own experience to predict a divider’s offer. This result suggests that

rd-party. In contrast, those who experienced the same, unequal offers from a

when forming expectations about how individuals will share coins in this game, children do not rely

on mere observations of allocations (i.e., how frequently did the offer occur?), but consider whether
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the allocation was an act of giving by a social agent, in which case they adjust their expectations on

how new individuals will behave in this context.

it

ate. A full GLMM on children’s punishment (0 = acceptance, 1 = rejection) with

agent type nsocial), coin endowment (poor vs. rich), offer type (equal vs. unequal), age,

|
and interacgions among the predictors as fixed effects and participant ID as a random effect provided a

significant mt to the data than the null model with only random intercepts (LRT, x*(15) =

207.51, p here were no effects involving trial number, LRT, y* (6) = 1.85, p > .93 (see pp. 3
of the Sup Material for the analysis from the first trials). Additionally, we found similar
results in rﬁ ate even after excluding a minority of children (» = 11) who reported that the

players we d players (see p. 9 in Supplemental Material for descriptive statistics of these

children). !

than those i er conditions, which can be determined by an interaction between coin
endowmen ent type. The results revealed that there was no two-way interaction between agent
type an ment (LRT, %> (1) = 0.05, p > .82), suggesting that children showed a similar rate

of third-party punishment across conditions (see Figure 5). Further, there were no main effects

n was whether children in the unfair experience condition would punish less often

involving wment (poor vs. rich) or agent type (social vs. nonsocial), LRT, 3*(1) < 1, ps >
.42, and no @ ons involving these variables (all ps > .08). These findings suggest that third-party
punishment i en is affected neither by the number of coins they received nor by an agent who
treated i r unfairly. The Bayes factors also confirmed the non-significant effects.
Speciﬁcwnd strong evidence for an absence of an interaction between agent type and coin

endowment (BFo1 § 10.18), suggesting that these data were about 10 times more likely to be observed

b

under the hypothesis predicting that there is no such interaction effect than the hypothesis predicting
the inte dditionally, BFs for main effects of coin endowment or agent type (BFo1 = 15.72 and
BFo1 =10.91, respectively) suggest that the data were more consistent with the hypothesis that

punishment was affected neither by the number of coins they had nor by the type of the agent who
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made offers to the child. We also found an absence of a condition effect when we collapsed children’s

responses across two experiments (see pp. 3 of the Supplemental Material).

Wmiﬁcant interaction between age and offer type (LRT, y* (1) = 23.62, b = 0.82,
SE=0.17, ecifically, older children were less likely to punish equal offers than were

N 5 -
younger chﬁ:en (LRT, ¥ (1) =9.00, b =-0.47, SE = 0.16, p = .003), replicating the results from

Experimenwermore, older children were more likely to punish unequal offers (LRT, y* (1) =

11.55,b= =0.12, p <.001). In other words, compared to younger children, older children
showed aan their tendency to punish unequal offers, while they showed a decrease in the
tendency tjqual offers. Also, we found very strong evidence in favor of the interaction

between a er type (BF10=8290), indicating that the data were 8290 times more likely to be
observed ufer the hypothesis predicting the interaction over the hypothesis predicting no interaction

effect (see pp. 5-6 of the Supplemental Material for more detailed results about Bayes factors).

Together, ings confirm the results in Experiment 1 that children’s punishment becomes

more S age.
Discus iment 2

In gperiment 2, children showed a similar rate of costly punishment regardless of their
experience ond party. It is unlikely that children’s third-party punishment is influenced by the
number of received, given that children in poor conditions and rich conditions showed a
comparzmhird-party punishment. Also, our findings are inconsistent with the hypothesis that
children’s qi erenci on how individuals treat each other in the game affects their third-party

punishmenﬁcally, children in the unfair experience conditions did not show a significant

difference j arty punishment from those in other conditions. Interestingly, we found that
children 1ved unequal offers from a social agent expected more selfish offers, whereas those
who receive al offers from a non-social agent did not show a dramatic change in their

expectations. Yet, the change in children’s expectation about offers in the unfair experience condition

did not result in a significant decrease of their own punishment.
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One major purpose of this study was to assess the robustness of the initial finding that
children punish /ess after an unfair than fair experience. Although the effect found in Experiment 1
was statWymgniﬁcant, our Bayes factor analyses had indicated that this effect might not be
strong. In f @ riment 2 showed that this effect did not replicate. Moreover, in both experiments,
the Bayes fastonsafer the effect of condition were in favor of the absence of the effect. Based on these

results acr iments, it is more reasonable to conclude that there is a lack of support for the

influence @paﬂy experience on third-party punishment.

In wwe found a clear and robust developmental pattern in both Experiments 1 and 2:
Children b re selective in their enactment of third-party punishment. Experiment 2 replicated
the finding r children were less likely to punish equal offers. In addition, Experiment 2
showed th@hildren were more likely to punish unequal offers, which was detected potentially
by testing a larger sample compared to Experiment 1. These findings are consistent with the
hypothesis tha age, children develop sophisticated general fairness principles that are not easily

swayed immediate experiences in the same context.

Gener

Thscurrent study examined the influence of experiencing (un)fairness on third-party
punishment j 0 9-year-old children. This study was possible owing to our novel computer-based

task in whi en’s experiences of (un)fairness were manipulated systematically. One main goal

was to test ypothesis that being exposed to unfairness personally would enable children to better

simulate a (hird-pagl y’s perspective, leading to an increase in following third-party punishment.

However, experiments, we found no evidence supporting this hypothesis. If anything, in
nﬁ

Experime idfren showed a decrease in third-party punishment after receiving unfair offers.
Further a evealed that this effect was overall weak and did not replicate in Experiment 2
where childr ed similar rates of third-party punishment regardless of their experience.

Together, these findings suggest that at least in the short-term, immediate experience of (un)fairness

does not affect subsequent third-party punishment reliably in children ages 5 to 9.
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Although there was no indication that prior experience affected children’s punishment
robustly, there was a very strong and consistent pattern regarding third-party punishment observed in
both experten!s. &e found that with age, children became more selective about the enactment of

third-party @ ent: They became more likely to punish unequal offers consistently over equal

offers. Tihcsemesmits support the hypothesis that children develop more sophisticated fairness
principles h how to divide resources and how to respond to a third-party’s unfair act.

Moreover, Ehese refults show that children punish for fairness reasons and not out of spite or some

C

reason unrejate airness. Lastly, Experiment 2 showed that children punish unfairness regardless

S

of the relative®nuber of resources they have. For children, it is not a luxury to intervene against

unfairness when thBy have a surplus of resources, but they punish even when they have been

U

relatively dgjmi f resources.

N

Our findings contribute to the existing literature by showing that children employ fairness in

a

an increasifgl ipled fashion over development (Blake & McAuliffe, 2011; Elenbaas et al.,

014; Rizzo & Killen, 2016; Shaw & Olson, 2012). From around age 6, children

were willi a personal cost to enforce the fairness norms on another individual even when
they were an unaffected third-party. Moreover, this tendency became increasingly selective and

systematic Sith age. Our data suggest that children’s enforcement of fairness norms is unlikely to be

swayed by Dt\ediate personal experiences.

Ong ining question is why children’s second-party experience did not influence their
third—pﬁent. One possibility is that the second-party experience of (un)fairness was too
short anMo influence third-party punishment. Being exposed to unequal offers briefly may

not be sufficient tofinduce such a change. In fact, studies with adults using more extreme moral harms
suggest that victimad who experienced extreme suffering (e.g., abuse, violence) were more likely to
report <¥empathy for victims who are undergoing suffering and were more likely to
participate in volunteer activities to help victims compared to those who did not experience such
suffering (Staub & Vollhardt, 2008). Conversely, it also is known that people who were exposed to

abuse or violence are more at risk of being a perpetrator than those who were not exposed to these
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events (Craig & Sprang, 2007). In either case, it is possible that more extreme, long-term experiences
of unfair treatment could have induced a change in children’s third-party punishment. However, our
manipulmm only short-term, mild experiences of unfairness and not extreme or long-term
unfair expe @ an experimental manipulation that would not be possible for ethical reasons.
One viablcappmeash for future research would be to collect data on children’s experiences of
unfairness Laily life and relate it to their willingness to intervene in a third-party context (with
the limitati@ta would only be correlational). Also, a recent study found that

children’s sggi omic status predicted their fairness perceptions about an offer they received
(PeretZ-Lam

, 2022). Thus, it would be interesting to examine how children’s socioeconomic

status as a proxy fs their resource deprivation in daily life shapes their willingness to enact costly

third-party Cent.

Another consideration to explain our results is that children might not have made a

connection\g their own experience and the other peer’s experience. That is, children failed to
take th of the recipient in the third-party game. Prior research with adults has shown that
adult particj > who were instructed to take the perspective of the recipient of an unfair offer as

much as they can, showed a higher third-party punishment than those instructed to take an objective
perspectivind remained detached from the recipient (Pfattheicher et al., 2019). This study implies
the import king the victim’s perspective in third-party punishment which might not be a skill
automatica oyed by children. Future research could examine if children would show an
increaseimﬂny punishment when they are given more explicit instruction to take the

recipient’s rrsge"ve before making their own decisions.

We Woulgike to address a few limitations in the current research. One potential concern is

that the non-si ant effect across the experience conditions reflects a lack of understanding of the

task or s. However, this possibility is unlikely given the ease with which children passed
manipulation checks. Specifically, virtually all children (99%) in Experiments 1 and 2 correctly

reported the number of coins they received during the second-party game, suggesting that they paid

attention to the information. Also, most children (98%) in Experiment 2 correctly identified which
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agent had shared or not shared with them, suggesting that they paid attention to whether the offers
were made by a peer or a computer. Furthermore, children formed expectations of more selfish offers
in the ur#xmrlence condition, but not the non-social loser condition, showing that children
differentiaf @ made by a social agent from those made by a computer and made adequate
inferenges abeutsfture resource allocations. Based on the results, it would be reasonable to conclude

that the lachdition difference is not due to a lack of task understanding.

Anu\cern is the extent to which children’s responses in the current computer-based
task can bswed to their everyday life. We used the computer-based task because it allowed for
better expeii control, systematic manipulation of (un)fairness experience from peer dividers,
and measu f children’s reaction times (see pp. 2-4 of the Supplemental Material for results
from react@ . However, it only simulates social interactions. Therefore, it is possible that

children might respond differently when they were treated unfairly by a peer in a face-to-face

interaction Wi irrors their everyday interactions. There has been a similar question about the
externa omputer-based punishment tasks in adult literature (Guala, 2012). Moreover,
researcher; gun to examine how adults respond to real-life conflicts outside of lab

experiments. For instance, Molho and colleagues (2020) have shown that adults use direct punishment
and indirec&unishment differently depending on contexts. Also, punishment of a transgressor is
relatively r adults are asked to recall how they responded to past real-life conflicts (Pedersen
et al., 2020) it would be important for future research to examine the external validity of
children£ishment in a computer task. One way to address this question is to investigate if there is

a correlatia betw’n children’s third-party punishment in lab experiments and their intervention in a

naturalistic or example, it is possible that children who showed more punishment in a lab
study are y to intervene against a transgression (e.g., bullying) in classroom setting. Also, it
would heg ting to examine how children intervene differently (e.g., verbally sticking up for the
victim, reportin bully to the teacher) in a naturalistic setting where their option of intervention is

not limited to punishment.
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Finally, we would like to address other potential mechanisms for third-party punishment
development that were not tested in our study. Although the current study examined the potential role
of (un)erience on the development of punishment, it is by no means the only candidate
that could ¢ @ development. One possibility is that children showed increased third-party
punishmenmememdeyclopment because older children begin to consider their reputation. Studies with
adults suthird—party punishment signals one’s trustworthiness, and thus generates positive

reputationsi{ Barclay, 2006; Jordan et al., 2016; Kurzban et al., 2007; Nowak & Sigmund, 2005;

C

Raihani & Bgh 015). Based on this account, it is possible that older children in the current study

S

showed incréased®punishment against unfairness because they become more sensitive to reputational

concerns with age §ee Engelmann & Rapp, 2018 for a review). Thus, future research should examine

Gl

how childreag tational concerns and norms of fairness might interact in the emergence of third-

N

party puni

A hanism that potentially could contribute to the development of punishment is

d

childre understanding of the communicative function of punishment over development.

A recent st rshall et al., 2020) has shown that 5- to 7-year-olds are more likely to enact

%

punishment toward a transgressor when the transgressor could know the reason for receiving

punishmen@than when the person could not know the reason. Therefore, it is plausible that older

l'

children in nt study applied fairness principles and punished more often potentially because

O

they expect re encounter with the same unfair divider and intended to communicate with the

person (e.g¥ teaching a lesson). Although the current study is not designed to address this possibility,

h

it would begimportant to examine how children’s expectations of future interactions impact

{

subsequen y punishment.

u

In sum; , across two experiments, our data do not support the notion that the immediate

experie )fairness influences children’s third-party punishment. Rather, our results provide

A

converging evidence across two experiments that with age, children develop a sophisticated
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application of fairness norms that is not easily swayed by immediate personal experiences of how

other children treat them in the same context.
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Figure 1

SchemaWtation of the Design in Experiment 1

O

| Experiment 1
Condition Second-Party Game Third-Party Game
Fair ’i\' 'ﬁ i\' o
Experience
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Colton 3 : Child 3 Jax 3 : Finn 3
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No N Button Button
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Experience Outcome Accept Reject

perie Second-Party Game Cost to
(Base"ne) No cost 1 coin

‘ Child
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Note. In this example, Colton (left) was a divider and the child participant (right) was a recipient
during the sgcond-party game (i.e., experience phase). In the subsequent third-party game (test phase),
Jax (top leLdivider and Finn (top right) was a recipient. The child participant (bottom) was a
third-party obsgiker. Regardless of conditions, every child saw three equal and three unequal offers

y game. The divider and recipient in the third-party game differed from those in

during the

ggot those in the second-party game.
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Figure 2

Children’s iejecti,: Rate in Experiment 1
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Note. (A) 5 rejection rate by condition in Experiment 1. (B) Estimates of rejection rate based
@ Experiment 1 (collapsed across conditions). The final model included main
, offer type, age and an interaction effect between age and offer type. Error bars

and co s represent 95% CI.
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Figure 3

Representﬁ'on of ie Design in Experiment 2
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(rich vs gent type (social vs. nonsocial). In this example, 6 coins were divided between
Colton (le ¢ child participant (right). The labels “Fair”, “Unfair”, “Winner”, “Loser”, “Rich”,
“Poor” etc. ded here for representation of the experimental design. Children never heard these
words dy.

G
@,
e
e
-
<C

This article is protected by copyright. All rights reserved.



Figure 4

Children’s ixpectgion About a Divider’s Offer Before and After the Second-Party Game
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Figure 5

Children’s iejecti,: Rate in Experiment 2
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e. Error
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rejection rate by condition in Experiment 2. (B) Estimates of rejection rate based
n Experiment 2 (collapsed across conditions). The final model included main

, coin endowment, offer type, age, and an interaction effect between offer type

nd confidence bands represent 95% CI.



