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Trust plays an important role in almost all types 
of  social and organizational interactions (Rotter, 
1967). In our daily lives trust is important in our 
relationships with family and friends, and for 
groups and organizations, it reduces transaction 
costs (Barney & Hansen, 1994) and facilitates 
alliances (Gulati, 1995). Trust is important at all 
levels of  society; it is often considered the “glue” 
that holds society together (Fukuyama, 1995; 
Sullivan & Transue, 1999; Zak & Knack, 2001), 
and trust is recognized to be of  great impor-
tance for the development of  social function-
ing throughout life, promoting moral behavior 
(Wright & Kirmani, 1977) and academic achieve-
ment (Imber, 1973; Wentzel, 1991).

Although it is clear that trust has many benefits, 
it “is an equal failing to trust everybody, and to 
trust nobody.” This raises the question how we 
learn to trust or distrust persons and institutions? 
Several factors have been identified that trust (or 
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distrust) is based on, including: an individual’s 
general propensity to trust (Mayer, Davis, & 
Schoorman, 1995; Rotter, 1967, 1971), relation-
ship history (Boon & Holmes, 1991; Boyle & 
Bonacich, 1970) and/or relationship-specific 
emotions (Dunn & Schweitzer, 2005; Huang & 
Murnighan, 2010; McAllister, 1995). It is hypoth-
esized that individual characteristics, such as per-
sonality and developmental history, influence the 
initial propensity to trust (Mayer et al., 1995; 
Rotter, 1971; Yamagishi, Cook, & Watabe, 1998), 
whereas relation-specific trust, and related emo-
tions (Dunn & Schweitzer, 2005), are based on a 
series of  interactions with a person or institution.

To study the development of  trust, social psy-
chology has made extensive use of  the trust 
game (TG). In the TG there are two players who 
can share a certain amount of  money. The first 
player (trustor) has the possibility to divide a sum 

of  money equally or to give it all to the second 
player (trustee). If  the first player decides to 
share the money, both players get their equal 
share and the game ends. However, if  the first 
player gives all the money to the second player 
the total amount of  money is tripled. Next, the 
second player has the possibility to reciprocate 
trust and share the increased amount of  money 
with first player, or to exploit trust by keeping all 
the money (see Figure 1). It is clear that in the 
TG, Player 1 faces the challenging question of  
whether or not to trust Player 2: Will he/she 
reciprocate an act of  trust? In more general 
terms, such an act of  trust can be defined as the 
“willingness to make oneself  vulnerable to oth-
ers’ actions based on a certain expectation of  
positive reciprocity” (Colman, 2003).

Interestingly, research shows that the initial 
trust in others is often high (Berg, Dickhaut, & 
McCabe, 1995; Dufwenberg & Gneezy, 2000; 
McCabe, Houser, Ryan, Smith, & Trouard, 
2001). That is, in one-trial settings people often 
show high levels of  trust, and in repeated set-
tings they often show trust on the first encounter. 
Furthermore, research in which adults played 
multiple trust games has revealed that trust in 
others generally increases after positive trust 
experiences, and decreases after experienced 
violations of  trust (e.g., Camerer & Ho, 1999; 
Erev & Roth, 1998). Models of  trust learning 
suggest that relatively simple reinforcement-
learning mechanisms update the expected out-
come of  future interactions. This hypothesis is 
supported by recent neuroimaging studies using 
multiple-round trust games (e.g., Delgado, Frank, 
& Phelps, 2005; King-Casas et al., 2005). 
Interestingly, these studies also suggested that 
besides updating the expected value, the affective 
responses to reciprocated or violated trust play an 
important role in the subsequent decisions to 
trust (King-Casas et al., 2008).

Recent research within the field of  develop-
mental psychology (Sutter & Kocher, 2006; 
Harbaugh, Krause, Liday, & Vesterlund, 2002; 
van den Bos, Westenberg, van Dijk, & Crone, 
2010) has shown that there are still important 
age-related changes in general trust. These 

Figure 1. The sequence of  visual displays that 
represent the different stages of  the Simultaneous 
Trust Game (DTG). Each round starts with the 
identification of  the other player. Next, the participant 
can decide to either trust or not to trust the other 
player. Regardless of  the decision of  the participant 
the choice by the other player to reciprocate or 
defect will be revealed. If  the player decided to 
trust the choice by the other player is indicated with 
blue arrows and represent the real outcome of  the 
game, whereas if  the participant decided not to trust 
these arrows are displayed in grey and represent the 
counterfactual outcome of  the game. Note that in the 
real experiment photographs of  other players were 
shown, instead of  the silhouette with a question mark.



van den Bos et al. 3

studies indicate that adults—that is, the typical 
participants in social psychology studies—have 
higher levels of  general trust compared to chil-
dren. Whereas these findings address an impor-
tant aspect of  the development of  trust, they do 
not inform us on age-related changes in relation-
specific trust.

Learning to trust and distrust
So how does trust develop? From the above, it is 
clear that to answer this question, we should dis-
tinguish between the general trust and relation-
specific trust. It is also clear that social psychology 
and developmental psychology have each 
addressed different parts, but currently, the litera-
tures more or less stand alone. To provide a more 
comprehensive picture of  the development of  
trust, we therefore set out to integrate insights 
from both fields. For this purpose we use a 
repeated trust game paradigm in which partici-
pants from different ages (children, adolescents, 
and adults) interact with the same players for sev-
eral rounds (King-Casas et al., 2005).

Because, as Rotenberg (1980) emphasized, it is 
equally important to learn whom not to trust as to 
learn whom to trust, the participants in the cur-
rent experiment interacted with three different 
preprogrammed personalities that displayed dif-
ferent levels of  trustworthiness (low, medium, 
and high). During the repeated interactions the 
participants were playing the role of  the trustor, 
thus each round they had to decide whether or 
not to trust the other. Following the number of  
trust decisions of  the participants, we were able 
to study how the level of  trust for each player 
changed based on the outcome of  a series of  
social interactions.

Based on previous developmental studies 
with one-shot games we expect that with age 
participants will show higher levels of  general 
trust and thus will be more prone to start the 
interaction with a trust move (Berg et al., 1995; 
Sutter & Kocher, 2008; van den Bos et al., 2010). 
Subsequently, based on the outcomes of  the 
social interaction with the three different players 
we expect that participants will learn how 

trustworthy each of  the players is, and will act 
accordingly. We propose that although children 
display low levels of  general trust on the first 
encounter, they are able to learn to trust and dis-
trust their interaction partners based on a series 
of  interactions. However, we expect that chil-
dren will show a different learning strategy than 
adults, particularly being more sensitive to viola-
tions of  trust.

Research from the domain of  developmental 
psychology, using questionnaires and self-reports, 
suggests that trust relationships with peers 
already exist at a young age, but are initially very 
fragile and become more stable over the years. 
These studies on social relationships show that 
between ages 8 and 11, children’s estimation of  
trustworthiness are sensitive to recent violations 
of  trust, whereas only at a later age trust is 
increasingly based on consistent patterns of  
behavior over time (Rotenberg & Pilipenko, 
1983–1984). At the latest stage of  development, 
starting around early adolescence (11–13 years of  
age) and lasting until late adolescence, friendships 
become increasingly stable and resistant to viola-
tions of  trust (Kahn & Turiel, 1988). In addition, 
it is well known that children are less capable to 
regulate their emotions in social situations than 
adults (Eisenberg, 2000), and emotion regulation 
is thought to develop until at least late adoles-
cence/young adulthood (Casey, Jones, & Hare, 
2008). Therefore, we expect that children, com-
pared to adults, are particularly sensitive to trust 
violations. As a result, children are expected to 
more often decide not to trust in the round fol-
lowing a trust violation, whereas adults were 
expected to be more forgiving based on the his-
tory of  previous interactions.

Trustworthiness, anger, and 
punishment
To further investigate the role of  emotions and 
emotion regulation in the ontogeny of  rela-
tion-specific trust, we explored the relation 
between emotional reactions to violated trust, 
and subsequent (costly) punishment of  the viola-
tor. Unreciprocated trust and noncooperative 
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behavior in general are known to cause personal 
distress and, in particular, anger towards the non-
cooperator (Pillutla & Murnighan, 1996; Seip, van 
Dijk & Rotteveel, 2009; Stouten, De Cremer, & 
van Dijk, 2009). In addition, it is often assumed 
that the anger towards uncooperative norm vio-
lators, in this case of  the norm of  reciprocity 
(Gouldner, 1960), may motivate people to punish 
the perpetrator (Pillutla & Murnighan, 1996), even 
when this punishment is costly (Fehr, 2002; Fehr & 
Fischbacher, 2003). Although there is some evi-
dence for a causal relation between anger and pun-
ishment, this is not yet well established (see Seip 
et al., 2009). Furthermore, to our knowledge 
there are currently no studies that have investi-
gated the relation between negative affect and 
costly punishment in developmental populations.

First of  all, because children are less capable 
to regulate their emotions in social situations than 
adults (Eisenberg, 2000), we expect that the anger 
evoked by untrustworthy behavior will be higher 
for children than for adults. The increased anger 
could in turn lead to an increase in the level of  
punishment. This hypothesis is supported by 
studies that show that reduced self-regulation 
is strongly related to increased levels of  reac-
tive aggression (Connor, Steingard, Cunningham, 
Anderson, & Melloni, 2004; Winstok, 2009). 
Reactive aggression is a particular form of  aggres-
sive behavior that is evoked by perceived threat or 
provocation (Dodge & Coie, 1987), in this experi-
ment the violation of  trust.

Second, circumstantial evidence for our 
hypothesis that children will punish noncoopera-
tors more than adults comes from developmental 
studies with the Ultimatum Game. In these studies 
participants are offered a split of  a certain amount 
of  money between themselves and another player. 
The results of  these studies show that children 
reject unfair offers (unequal splits in advantage of  
the other player) more often than adults do 
(Murnighan & Saxon, 1998; Güroğlu, van den Bos, 
& Crone, 2009; Sutter, 2007). Such rejections have 
been interpreted as means to punish, as they 
directly reduce the outcomes of  the proposer.

In sum, there is some evidence for higher 
levels of  anger and punishment in children 

compared to adults. However, no previous study 
investigated the relation between these two con-
cepts in developmental populations. To investi-
gate the relation between negative affect and 
costly punishment, we will measure the partici-
pants’ feelings of  anger towards the other players 
and their use of  (costly) punishment (cf. Fehr, 
2002) after they have finished the trust game.

Method

Sample
Our sample included 60 participants (30 male, 30 
female) divided over three age groups; late child-
hood (M age = 11.33, SD = 0.48, 9 male, 9 female), 
midadolescence (M age = 16.24, SD = 0.91, 13 
male, 8 female) and young adulthood (M age = 
21.06, SD = 2.27, 8 male, 13 female). Chi-square 
analyses indicated that gender distributions did 
not differ significantly between age groups, χ2(3) 
= 5.69, p = .0781. Children and adolescents were 
recruited by contacting local schools. Child and 
adolescent participants were selected with the 
help of  their teachers (children with learning or 
psychiatric disorders were excluded); informed 
consent was obtained from a primary caregiver. 
Adults were recruited at the university.

Simultaneous trust game
To study how participants learn whom to trust or 
distrust in a trust game setting we employed the 
Simultaneous Trust Game (STG) with repeated 
interactions. In the STG (Figure 1) the partici-
pants played multiple trust games in which both 
players simultaneously had to make their deci-
sion. Participants played the STG with three dif-
ferent players in a single session. At the start of  
each round the screen displayed the photograph 
of  the other player, who was always matched for 
age and gender. Next, the participant saw the 
complete decision tree and had to choose from 
two options: to trust or not to trust. If  the partici-
pant decided not to trust, the coins were divided 
evenly, one euro each, between the players. If  the 
participants decided to trust the other player the 
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total money in the game was tripled in value (new 
total €3.00). When the other player had decided 
to reciprocate, the €3.00 were again divided 
evenly, resulting in €1.50 for each player. However, 
if  the other player decided to defect she would 
take all the €3.00 and leave the participant with 
nothing. The payoff  structure of  the game was 
the same for every round (see Figure 1).

In the STG both players independently made 
their decision before the decision of  the other is 
revealed, and in the end both decisions were 
always revealed. Thus before the decision of  the 
participant to trust or not is revealed, the other 
player already had to decide if  she would share or 
take all the money if she was trusted by the par-
ticipant. Because the choice of  the other player 
was always revealed, it was possible for the par-
ticipants to learn what the trust outcome would 
have been even if  they decided not to trust the 
other. Thus, if  the participant chose not to trust 
that could result in two counterfactual outcomes; 
either the second player would have reciprocated 
trust or she would have defected trust and taken 
all the money. As a result, all participants (even 
those that never trusted) received exactly the 
same information about the other players’ deci-
sions to share or not during the experiment.

The participants were told that the other 
player made his or her decisions through an 
Internet connection but in reality the choice was 
made by the computer program and was dis-
played after a variable delay of  2–4 seconds. The 
presentation of  this decision of  the other player 
was displayed with an arrow by the outcome of  
choice. Blue arrows indicated a real outcome fol-
lowing a trust decision; grey arrows indicated a 
counterfactual outcome following a no trust deci-
sion. The presentation of  the outcome of  the 
trial was displayed for 3 seconds.

Participants were informed that during the 
experiment they were playing with three other 
unknown players (and would be paired with one 
of  those three each round). However, they actu-
ally played with computer-simulated agents with 
different preprogrammed strategies. The players 
were programmed with different percentages of  
sharing choices (trustworthy: 80%, neutral: 50% 

and untrustworthy: 20%). To represent the other 
players we used photographs of  participants of  
the same age and gender. Prior to the experiment, 
the pictures were judged independently by eight 
students on trustworthiness. Based on those 
judgments the most neutral faces on the trust 
dimension were selected for the experiment. To 
ensure that the individual characteristics of  the 
faces did not bias trusting behavior we rand-
omized the different faces over the different 
strategies. In total, the task consisted of  a single 
session with 30 interactions with the three com-
puter players. Consequently, for each partici-
pant the task consisted of  90 rounds in total. 
Participants were told they would play for several 
rounds but, to avoid end-game effects, they were 
unaware of  the exact number of  trails. In each 
round the computer randomly picked one of  the 
three other players, and the total number of  
rounds was unknown to the participants. The 
experiment was self-paced and took about 15 
minutes to complete.

Finally, the participants were told that the 
money they earned in the game would be 
exchanged for real money they would receive at 
the end of  the experiment. We did not mention 
what the exact exchange rate between game and 
real money would be, but emphasized that the 
more money they earned the higher their real pay-
off  would be. Furthermore, the participants were 
told that their personal income would be revealed 
only when all other participants finished the 
experiment.

Postgame questionnaire
Right after the last round of  the STG, the par-
ticipants filled in a computer-based question-
naire. This questionnaire was not mentioned to 
the participants before they played the STG in 
order not influence their behavior in the game. 
We asked three questions regarding the fre-
quency of  sharing decisions of  the other, level 
of  trustworthiness, and feelings of  anger. The 
first three questions could be answered on a 
5-point scale, ranging from not at all to very 
(often). We asked the participants to indicate 
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their estimations of  the frequency of  sharing 
and levels of  trustworthiness of  the other play-
ers in order to check whether the different age 
groups have a comparable perception of  how 
the other players behaved during the game, and 
how perceived behavior of  the others is related 
to perceived trustworthiness of  those players.

Finally, the participants had the opportunity to 
reduce the earnings of  the other players. However, 
this reduction was costly; for each coin (€0.50) 
paid by the participants the other player would 
lose 3 coins (€1.50; cf. Fehr, 2002). For each of  
the other players the participant could choose to 
pay an amount between €0.00 and €2.00 in incre-
ments of  €0.50. The order of  the presentation of  
the three other players was randomized across 
participants.

Procedure
Child and adolescent participants were individu-
ally tested at their school in a quiet room and 
adult participants were tested in a laboratory, 
using a standard desktop computer or a laptop. 
Before the experiment started all participants 
received verbal instructions and filled out a 
questionnaire to test whether they understood 
the structure of  the game. Subsequently, they 
played 10 practice rounds to get familiar with 
the interface. In case participants made mistakes 
in the questionnaire, the experimenter person-
ally went over the questions with the participant 
to verify instructions were understood and if  
they were not correct they would go through 
another set of  practice rounds until the task was 
fully understood.

Instructions
All participants got their picture taken a week 
before they participated in the experiment, and 
were told their picture would be shown the 
other players they interacted with in the experi-
ment that would follow. The participants were 
instructed that they were going to play an interac-
tive game with two other players with whom they 
were connected via the Internet. Furthermore, 

they were told that at the end of  the experiment 
the computer would determine the payoff  for all 
players. It was emphasized that therefore their 
decisions had consequences for the payoff  of  
themselves and others. The total duration of  the 
experiment was approximately 35 minutes. Last, 
when all participants had completed the experi-
ment, all participants were paid €3.00 and 
debriefed about the actual setup.

Results
First we tested whether the different age groups 
differed in their perceptions of  frequency of  
sharing and trustworthiness. Next we investigated 
how participants of  different ages learned whom 
to trust and distrust, and analyzed the relation 
between age, anger, and punishment.

Manipulation check
To check whether there were age differences in 
the perception of  the frequency of  sharing deci-
sions of  the three types of  players, we performed 
ANOVA with frequency of  reciprocal choices as 
dependent variable, type of  player as within-
subjects variable and age group as between-
subjects factor. These analyses revealed only a 
main effect of  type (F(2, 58) = 163.20, p < .001); 
participants of  all age groups recognized that the 
three players differed significantly in their fre-
quency of  sharing decisions (see Table 1), and 
frequency estimations did not differ between age 
groups. These results are important because they 
show that age differences in punishing behavior 
or emotions are not due to different perceptions 
of  the strategies of  the other players.

To investigate whether the different strategies 
of  the other players were correctly recognized as 
differences in trustworthiness we performed a 
similar ANOVA with trustworthiness as depend-
ent variable. These analyses revealed only a main 
effect of  type (F(2, 58) = 138.22, p < .001). That 
is, participants of  all age groups perceived the 
three players differing significantly in their trust-
worthiness (see Table 1), but importantly these 
estimations did not differ between age groups.
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General trust: The first move
As expected, our data show that 11 year olds 
made fewer trust decisions (M = 27%) in the first 
round relative to the 16 year olds (M = 47%) and 
the 22 year olds (M = 70%) who trusted the most 
(see Figure 2). Indeed, a binary logistic regression 
with first choice as dependent variable and age 
group as covariate revealed that with increasing 
age participants showed significantly more trust 
in the first round (β = .90, p < .01; see Figure 2).

Relation-specific changes in trust
Next, we were interested in how trust relations 
changed over time based on the behavior of  the 
other player, and whether there were age differ-
ences in these developing patterns of  trust. To 
investigate the relation-specific changes in trust 
over time we divided the experiment in three 

equal blocks (begin, middle, end). We performed 
a repeated-measures ANOVA with type (trust-
worthy, neutral, untrustworthy) and time (begin, 
middle, end) as within-participants factors and 
age as between-participants factor for the per-
centage of  trust choices.

As expected, this analysis yielded a main 
effect of  type on trust (F(2, 58) = 128.03, p < 
.001); each player trusted the most trustworthy 
player the most and the least trustworthy the 
least. This main effect was qualified by a signifi-
cant Type x Time interaction (F(4, 58) = 28.98, p 
< .001); over time participants showed increasing 
trust for the trustworthy player and decreasing 
trust for the untrustworthy player (see Figure 3). 
Moreover, our analyses also revealed a Type x 
Time x Age interaction (F(4, 58) = 13.14, p < 
.005). This indicates that there are age differ-
ences in relation-specific changes in trust, as can 
be seen in Figure 3.

Table 1. Average Levels of  Frequency Estimation and Trustworthiness Collapsed Over All Age Groups

Trustworthy Neutral Untrustworthy

Frequency 4.46 2.93 1.63
Trust 4.03 2.72 1.70
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Figure 2. The percentage of  participants in each group that decided to either trust and not to trust in the very 
first round of  the experiment. Error bars represent standard error.
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To further interpret these age differences we 
performed separate Type x Time ANOVAs for 
each age group. These analyses revealed that in 
all age groups there was a significant difference 
in the amount of  trust in each of  three players 
(i.e., a main effect of  type, all ps < .001). 
Furthermore, for adults and adolescents (F(4, 
18) = 16.11, p < .001 and F(4, 19) = 8.74, p < .005 
respectively) but not for the children (F(4, 18) = 
2.67, p = .08) we observed a significant Type x 
Time interaction. The pattern of  the children 
differs from the other age groups by showing no 
significant change in strategy over time, whereas 
adults and adolescents started to trust the trust-
worthy player more, and the untrustworthy 
player less, over time (see Figure 3).

Positive versus negative reciprocity
To investigate differences in strategy use during 
the game we analyzed sequential effects. We ana-
lyzed whether the choice of  the other player to 
reciprocate or defect in the previous round, 
regardless of  whether the outcome was real or 
counterfactual (i.e., following trust or no trust), 
influenced the participants’ decision to trust in 
the next round with the same player. For this pur-
pose we distinguished between positive reciproc-
ity (i.e., making a decision to trust after the other 
player decided to share on the previous round) 
and negative reciprocity (i.e., making a decision 
not to trust after the other player decided to not 
share on the previous round). To investigate 

possible differences in reciprocal choices after 
either a share or keep choice of  the other we per-
formed an ANOVA with reciprocal choice type 
(positive vs. negative) as within-participants fac-
tors and age as between-participants factor. This 
analysis revealed group differences in reciprocal 
choices (Choice Type x Age interaction, F(2, 58) 
= 4.67, p < .01). Post hoc ANOVA analyses 
showed developmental change in negative (F(2, 
58) = 7.05, p < .002), but not positive reciprocity, 
(F(2, 58) < 1, p = .59). Additionally, post hoc 
paired t tests per age group shows that children 
showed higher levels of  negative than positive 
reciprocity (t(1,17) = −2.46, p < .025), whereas the 
other groups did not show such a difference 
(both ps > .3, see Figure 4). These results indicate 
that the youngest group is more sensitive to trust 
violations and that this sensitivity declines across 
adolescence.

Anger and punishment
Next, we investigated how the different strategies 
used by the computer players elicited feelings of  
anger and subsequent punishment in the three 
different age groups. We performed an ANOVA 
with anger as dependent variable, type of  player 
as within-subjects variable and age group as 
between-subjects factor. This analysis revealed 
only main effects of  type (F(2, 58) = 12.70, p < 
.001), and age (F(2, 58) = 12.69, p < .001). That is, 
participants of  all age groups showed more anger 
to the least trustworthy person; and as expected 
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Figure 3. The mean percentage of  trust decisions per block of  10 trials for both computer players, error bars 
represent standard error.
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the younger participants also showed more anger 
than the older participants (see Figure 5).

The analysis of  punishment behavior revealed 
a similar pattern to that of  anger; participants of  
all age groups punished the least trustworthy per-
son the most (main effect type, F(2, 58) = 16.12, 
p < .001), and with age there was a general 
decrease in the amount of  punishment given 
(main effect age, F(2, 58) = 5.08, p < .03). Finally, 
we were interested in the relation between 
reported levels of  anger and subsequent size of  
punishment. As expected, there was a significant 
correlation between anger and punishment for all 
age groups (r = .54, p < .01, r = .53, p < .01 and r 
= .42, p < .03 for children, adolescents, and 
adults). The correlation between anger and pun-
ishment suggests that the decrease in punishment 
with age is a result of  decreased anger with age. 
To further investigate our hypothesis that devel-
opmental changes in trust behavior are related to 
changes in emotion regulation we performed an 
additional mediation analysis.

Mediation can be demonstrated by showing 
that the indirect effect (i.e., the path from age to 
punishment through the mediator anger) is sig-
nificantly different from zero. The indirect effect 
is the product of  two regression coefficients; spe-
cifically, the product of  the regression weight 
linking the independent variable to the mediator 
(denoted a) and weight linking the mediator to 
the dependent variable (denoted b, see Figure 6). 
Shrout and Bolger (2002) suggest that a formal 

test of  mediation be conducted using a boot-
strapping technique that involves computing con-
fidence intervals around the product term (a*b). 
If  zero falls outside of  this 95% confidence inter-
nal, the indirect effect is significant and mediation 
can be said to have occurred. To implement this 
approach, we used SPSS syntax provided by 
Preacher and Hayes (2004) using 10,000 itera-
tions. The results indicate that zero fell outside 
our 95% confidence interval around the indirect 
effect, which ranged from .17 to .54. Thus, these 
results provide evidence that anger mediates the 
effects of  age on punishment.

Discussion
Despite strong evidence for the benefits of  trust 
for social development and society (e.g., Bernath 
& Feshbach, 1995; Fukuyama, 1995), it is less 
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Figure 4. The mean percentage of  negative and 
positive reciprocity decisions for all age groups.
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Figure 5. Post-Game Questionnaire results for anger 
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well known how people learn to trust or distrust 
persons and anonymous institutions. In this arti-
cle, we combined insights from social psychol-
ogy and developmental psychology, and used the 
STG to study the relation-specific changes in 
trust in three age groups. To our knowledge, no 
study to date has investigated age differences in 
learning whom to trust and costly punishment 
of  trust violations. This study had two main 
goals: (a) to examine the development of  trust 
relationships between late childhood and young 
adulthood, and (b) to examine the developmen-
tal trajectory of  emotions evoked by noncoop-
erative behavior of  others, and to what extent 
these emotions may lead to altruistic punish-
ment. To this end, the discussion is organized 
according to these main goals.

Learning whom to trust
As noted, previous research with the trust game 
has paid some attention to trust in children, but 
almost without exception these studies involved 
adults only. The decisions of  adults in the cur-
rent study resemble the pattern typically seen in 
these behavioral experiments. That is, adult par-
ticipants often chose to trust in the first round, 
indicating that they expected others to recipro-
cate (e.g., Berg et al., 1995; Dufwenberg & 
Gneezy, 2000; McCabe et al., 2001). However, 
there were important age-related changes in first 
move. As expected, only a small number of  chil-
dren trusted on the first move, and the number 
of  trust choices in the first round increased grad-
ually with age. These results are consistent with 
previous studies with single-round trust games 
that showed that general trust increases with age 
(Harbaugh et al., 2002; Sutter & Kocher, 2008). 
Note that the first trusting move may to some 

extent reflect strategic self-presentation, done to 
elicit cooperative responding from a partner 
(Danheiser & Graziano, 1982). Interestingly, this 
strategic self-presentation depends on the ability 
of  strategically taking the perspective of  the 
other person; a skill that still develops during this 
period (Dumontheil, Apperly, & Blakemore, 
2010; van den Bos et al., 2011). It might there-
fore be possible that perspective taking also plays 
a role in multiple-round trust games. Future 
studies are needed to further investigate the 
role of  perspective taking in multiple-round 
trust games. Additionally, in order to strengthen 
construct validity, future studies could benefit 
from additional measures of  dispositional trust 
and perspective-taking skills besides in-game 
decisions.

Although the low level of  general trust dis-
played by children in the first trial is consistent 
with previous studies, the following question 
remained: how would children and adolescents 
learn to trust or distrust another player? Our 
analyses of  the relation-specific changes in trust 
revealed that participants of  all ages were able to 
learn to trust a certain player, and importantly 
also learn not to trust another player. Indeed, 
both children and adolescents ended with high 
levels of  trust for the trustworthy player and low 
levels of  trust for the untrustworthy player. 
Interestingly, there were also age differences in 
strategies.

As expected we observed significant increases 
and decreases in levels of  trust for both adoles-
cents and adults, indicating that they were updat-
ing their initial level of  trust based on the 
positive and negative outcomes they experi-
ence during the task (Camerer & Ho, 1999; 
Erev & Roth, 1998). In contrast, although chil-
dren differentiated between the three players, 

PunishmentAge

Anger
a b

Figure 6. Mediation diagram of  age, anger and punishment.
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their levels of  trust did not change as much during 
the experiment. Additionally, further analyses 
revealed that children differed from adults and 
adolescents in showing higher levels of  negative 
reciprocity. Taken together, the data suggest that 
during development the level of  trust becomes; 
(a) more dependent on the total history of  inter-
actions instead of  just the most recent ones, and 
(b) becomes more resistant to violations of  
trust. These results support our hypothesis that 
children are less able to regulate the anger 
evoked by violations of  trust. As such, the 
results are consistent with studies that have 
shown that children are less capable to regulate 
their emotions in social situations than adults 
(Eisenberg, 2000), and studies that have shown 
that age-related increases in emotion regulation 
are strongly related to lower levels of  reactive 
aggression (Connor et al., 2004; Winstok, 2009). 
In this case children are reacting more strongly 
to violations of  trust in the previous round, 
regardless of  the other players’ indications of  
trust behavior in the past. This interpretation is 
further supported by our analyses of  the post-
game questionnaire.

Anger and punishment
We investigated participants’ emotional reac-
tions to trust violations and levels of  costly pun-
ishment. As expected, the three players evoked 
different levels of  both anger and punishment. 
Participants of  all age groups were most angry 
at the player that violated trust the most, and 
punished accordingly. This pattern of  behavior is 
consistent with several previous studies that 
investigated the relation between anger and costly 
punishment (see Seip et al., 2009). However, 
there were also large differences in levels of  
anger between age groups. Although all partici-
pants displayed more anger towards those play-
ers that violated trust the most, children showed 
more anger than adolescents, and adolescents 
more than adults. Furthermore, in line with our 
hypothesis we found that the younger partici-
pants punished more than the older participants. 

In contrast to children, adults showed virtually 
no anger towards, and did not punish, the least 
untrustworthy player, even though that player 
kept the money 20% of  the time. So, although 
that player displayed some trust violations, these 
occasional violations did not seem to anger the 
adult participants, and it did not induce them to 
punish. Interestingly, the mediation analysis did 
suggest that the age-related changes in punish-
ment are mediated by individual levels of  anger 
towards the participants, supporting the hypoth-
esis that emotion regulation is an important fac-
tor in driving (developmental) differences in 
trust behavior.

Finally, an additional reason for the higher lev-
els of  anger in children is that their affective reac-
tion to social interaction is based on a different 
perception of  the intentions of  the other players. 
Previous developmental studies have suggested 
that the increased skill of  perspective taking, the 
ability to reason about the others’ intentions, sig-
nificantly changes social behavior in one-shot 
trust (van den Bos et al., 2009) and ultimatum 
games (Guroğlu et al., 2009; Sutter, 2007). These 
studies suggest that an age-related increase in per-
spective taking may lead to increased trust and a 
decrease in rejection rates. Furthermore, Mohr, 
Howells, Gerace, Day, and Wharton (2007) 
showed that increased anger after provocation 
(i.e., violation of  trust) is significantly related to a 
decreased capability of  perspective taking (see 
also Eisenberg & Fabes, 1998). Taken together, 
this suggests that a possibly more negative per-
ception of  the others’ intentions by the younger 
participants could have led to more anger and 
subsequently more punishment after the viola-
tion of  trust. Given that all age groups had simi-
lar perceptions of  the trustworthiness of  the 
three players, the current results favor the expla-
nation of  differences in emotion regulation over 
perspective taking. Future studies may focus on 
disentangling the effects of  perspective taking 
and emotion regulation on the increased negative 
affect in developmental populations, which will 
further our understanding of  these processes in 
social decision making.
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Conclusion
The current findings revealed the importance of  
several psychological processes involved in learn-
ing whom to trust. A comparison of  age differ-
ences of  behavior in the STG indicates that, 
besides a general increase of  generalized trust, 
relation-specific trust changes with age. In par-
ticular, children appeared to be especially more 
sensitive to violations of  trust. Additionally, the 
results show that with increasing age the amount 
of  both anger and punishment decreased, and 
that age differences in trust were fully mediated 
by feelings of  anger. Together these support the 
hypothesis that the stability of  adult trust rela-
tionships might be the result of  an age-related 
increase in the ability to regulate negative affect 
associated with violations of  trust, resulting is 
less negative reciprocity and lower punishment.

Finally, the current findings demonstrate how 
the combination and integration of  social psy-
chological and developmental insights may con-
tribute to understanding of  how we learn to trust 
(and distrust) others. The results extend the liter-
ature on learning in context of  the trust game by 
showing the importance of  affect and affect reg-
ulation in the development of  trust over multiple 
interactions. Recently it has been argued that 
affect plays an important role in coordinating 
group processes (Kelly, 2001; Spoor & Kelly, 
2004). One interesting avenue to explore the role 
of  affect in more detail would therefore be to 
study and compare the development of  trust 
within and between groups (Cox, 2002; Kugler, 
Bornstein, Kocher, & Sutter, 2007).

Note
1. To test for possible effects of  gender, we also per-

formed our behavior analyses controlling for gen-
der of  the participant. The results of  those analyses 
did not differ from the currently reported results.
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