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I N TRODUC TION

During adolescence, defined as the transition period between 
childhood and adulthood, the social environment is signifi-
cantly expanding, and social relationships are developed 
outside the family context (Crone & Dahl, 2012). Specifically, 
compared to childhood, adolescents spend more time with 
friends and reciprocal friendships become more important 
(Lam et al., 2014), with these adolescent relationships relying 
more on interpersonal trust and reciprocity (Güroğlu, 2021). 
At the same time, adolescence is also a time where young 
people develop broader connections with larger societal or-
ganizations through volunteering, job experiences, or get-
ting engaged with school curricula (Fuligni, 2019). However, 
it is currently not yet well- known whether these relations 
also rely on interpersonal trust with the members of larger 
community organizations. As adolescents increasingly en-
gage with the broader community, adolescents learn to value 
their own autonomy and feel a need to contribute to soci-
etal problems (Fuligni, 2019). Moreover, when growing up, 
adolescents experience an increasing need to be respected 
for their own opinions (Fuligni, 2019, 2020). As such, ado-
lescence is a critical period for developing mature long- term 

social goals and societal values (Crone & Dahl, 2012; Crone 
& Fuligni, 2020).

Trust and reciprocity in adolescence

Trust and reciprocity are important building blocks for 
social relationships because they help adolescents to suc-
cessfully develop and maintain these social relationships 
(Burke et al., 2020; Crone et al., 2022; Crone & Dahl, 2012). 
While trust is defined as decisions favoring other individu-
als' outcomes aiming at future cooperation and self- gain, 
reciprocity refers to mutual exchange (i.e., repaying trust; 
Lahno,  1995). Trust allows individuals to build relation-
ships, whereas reciprocity of trust is critical for maintaining 
social relationships (Lahno, 1995; van den Bos et al., 2010). 
The Trust Game is an economic game that allows research-
ers to systemically investigate complex social behaviors such 
as trust and reciprocity in an experimental task. Trust and 
reciprocity are considered more complex than some other 
prosocial (i.e., other- benefitting) behaviors (e.g., giving and 
sharing), given the interaction between a trustee and trustor 
(Rilling & Sanfey, 2011).
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community members are a specific target in adolescents' social world.
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In the Trust Game, participants are presented with a cer-
tain number of resources (e.g., coins) which they can divide 
between themselves and another participant. The resources 
entrusted to the second player are then multiplied (e.g., dou-
bled or tripled), after which the second player can either 
reciprocate trust by returning coins, or defect the trust by 
keeping most of the resources for himself or herself. Given 
the complexity of the Trust Game, developmental studies 
have often employed a dichotomous version, in which the 
resources cannot freely be given or returned, but in which 
participants instead can either select an option to trust or 
not to trust as the first player, and to reciprocate or defect as 
the second player (van den Bos et al., 2009, 2011). This ver-
sion has been successfully employed to study trust and rec-
iprocity in developmental samples, particularly adolescence 
(Güroğlu et al.,  2014; van den Bos et al.,  2010). In general, 
studies examining trust and reciprocity choices with un-
known others have shown age- related increases in trust and 
reciprocity between childhood and adolescence, possibly 
related to increases in sociocognitive perspective taking or 
risk taking (Sutter & Kocher, 2007; van den Bos et al., 2010, 
2011). While some studies demonstrate further increases in 
trust and reciprocity during midadolescence (van den Bos 
et al., 2010), other studies have shown stability or decreases 
across adolescence (Derks et al.,  2014; Fett et al.,  2014; 
Güroğlu et al.,  2014; Lemmers- Jansen et al.,  2017; van de 
Groep et al.,  2018). These mixed developmental patterns 
across studies are possibly due to different sample selections, 
age ranges, and task characteristics (Burke et al., 2020). Re-
garding gender, previous studies show that adolescent males 
show higher trust than females, whereas no gender differ-
ences have been found in reciprocity (Burke et al., 2020; van 
de Groep et al., 2018).

Adolescents' trust and reciprocity toward 
unknown and familiar others

Traditionally, trust and reciprocity have been examined in 
relation to unknown others to avoid strategic or reputation 
effects (van de Groep et al., 2018; van den Bos et al., 2010, 
2011). In line with the notion that trust and reciprocity 
choices toward unknown others may represent more gener-
alized forms of trust and reciprocity (Rotenberg et al., 2005), 
recent studies showed that trust in adolescence is strongly 
dependent on the interaction partner. For example, Güroğlu 
et al. (2014) demonstrated that adolescents (ages 9– 18 years) 
showed higher levels of trust and reciprocity toward friends 
compared to unknown, neutral, and disliked peers, which 
increased with increasing age. Using a Trust Game design in 
which participants could build relationships with the other 
players over multiple trials and learn whether they were trust-
worthy, other studies showed a developmental advancement 
in learning whom to trust and to reciprocate between ages 13 
and 19 years (Fett et al., 2014; Lemmers- Jansen et al., 2019) 
and between ages 8 and 23 years (Westhoff et al.,  2020). 
These findings suggest that adolescents distinguish between 

recipients (e.g., friends and unknown; trustworthy vs. non-
trustworthy) when making trust and reciprocity decisions.

Adolescents' trust and reciprocity toward 
community members: Introducing the Societal 
Trust Game

Given that adolescence is a critical transition phase for build-
ing larger societal values (Crone & Fuligni, 2020), an impor-
tant question concerns how adolescents develop trust and 
reciprocity toward broader community partners, such as 
members of a community organization. Trust and reciprocity 
processes toward community members may help adolescents 
to build their self- concept in relation to others and, in the 
long term, to develop their social identity (Crone et al., 2022; 
Crone & Fuligni, 2020), because these processes may help ado-
lescents discover their position within society, an important 
developmental goal of adolescence (Crone & Fuligni,  2020). 
Trust and reciprocity choices for close others (e.g., friends) and 
community members are essential on an individual level, be-
cause these developments touch upon adolescents' fundamen-
tal need to contribute and to have an impact (Fuligni, 2019). 
Similarly, adolescents' development of trust and reciprocity is 
also crucial on a societal level as it is often argued that trust 
is the “glue” of society (e.g., Sullivan & Transue, 1999). Trust 
and reciprocity toward community targets (e.g., community 
members) have not yet been examined in adolescence. How-
ever, developmental findings from neuroimaging studies em-
phasize that adolescence is an important developmental period 
for societal contributions. That is, neural networks associated 
with promoting contributions to others undergo significant 
development during adolescence, as demonstrated by studies 
investigating neural networks engaged in giving to others (Ei-
senberger, 2013; Keltner et al., 2014; Moll et al., 2006). These 
studies suggest that adolescence is an important developmen-
tal period for forming relations outside the family context and 
how individuals are oriented toward society.

Individual differences in trust and reciprocity

Previous studies have suggested that such individual variation 
may be more effective at explaining trust and reciprocity deci-
sions than age- related developments (e.g., Fett et al., 2014). Five 
promising sources of individual variation that may account for 
differences in trust and reciprocity toward the three targets of 
interest are the following: (1) attending to others' emotions, (2) 
emotional support toward friends, (3) general contributions 
to society, (4) institutional trust beliefs, and (5) interpersonal 
trust beliefs. First, age- related changes in trust and reciproc-
ity can be explained by the advancing ability of adolescents 
to mentalize and to orient themselves toward others' social 
signals (Dumontheil et al., 2010; van den Bos et al., 2011). In 
line with this, attending to others' emotions may be related to 
trust and reciprocity behavior toward different targets. Sec-
ond, emotional support to others may reinforce adolescents' 
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subsequent prosocial behavior, because of the social reward 
experienced by showing these prosocial actions (Telzer, 2016). 
For example, prior research supported the association be-
tween given emotional support to friends and subsequent 
prosocial behavior (Sweijen et al., 2022), as well as the associa-
tion between prosocial behavior on adolescents' motivation to 
contribute to society (Froh et al., 2010). Also, it has been sug-
gested that adolescents' societal contributions (e.g., volunteer-
ing in local communities) may reflect other- oriented motives 
(Crone & Fuligni, 2020; Fuligni, 2019). Indeed, previous stud-
ies demonstrated a significant association between societal 
contributions and other types of prosocial behavior, such as 
giving (Sweijen et al., 2022), but it remains unknown whether 
this also applies to trust and reciprocity. Finally, previous 
studies provided evidence on the relation between individu-
als' institutional and interpersonal trust beliefs and prosocial 
behavior (e.g., Rotenberg et al., 2005; Thielmann et al., 2020). 
For example, adolescents' trust in authorities is related to their 
societal commitments (Stals et al., 2022), suggesting that insti-
tutional trust may be related to trust and reciprocity behavior 
to society (e.g., community member). Similarly, interpersonal 
trust beliefs, defined as the general trust placed in others 
(King- Casas et al., 2005), may explain differential patterns in 
trust and reciprocity behavior to close and distant others. To 
our knowledge, no previous studies examined these individ-
ual difference measures specifically in relation to adolescents' 
trust and reciprocity behavior to community targets, friends, 
and unknown others.

The current study

Taken together, while prior research demonstrates the in-
creasing importance of reciprocal friendships and increasing 
engagement with the broader community during adolescence 
(Fuligni, 2019; Güroğlu, 2021), it remains relatively unknown 
whether the relations with community members similarly 
rely on interpersonal trust and reciprocity as for the adoles-
cent relations with friends. In addition, given that previous 
studies demonstrated adolescents' trust and reciprocity are 
highly dependent on social contextual factors (e.g., Güroğlu 
et al., 2014), it is important to include several important in-
dividuals within an adolescent's social world within the same 
research design, which might also explain inconsistencies 
between studies regarding developmental effects. The goal 
of this study was therefore to examine how adolescents trust 
community targets (e.g., community members) relative to 
distant (i.e., unknown peers) and close others (i.e., friends). 
Building upon prior studies examining this question for 
friends versus unknown peers (Güroğlu et al., 2014; Spaans 
et al.,  2020; Westhoff et al.,  2020), we asked adolescents to 
participate in a modified version of the Trust Game with 
three different age- matched players: an unknown peer, a self- 
nominated friend, and a community member.

The first and main aim of this study was to examine 
whether adolescents distinguish in trust and reciprocity 
choices to unknown peers, friends, and community targets. 

We expected that adolescents would show the least trust and 
reciprocity to unknown peers, more to community, and most 
to friends (Fuligni,  2019, 2020; Güroğlu et al.,  2014; van de 
Groep et al., 2018). Here, we also tested the construct validity of 
this modified version of the Trust Game using questionnaires. 
Specifically, we explored whether participants distinguished 
between the three targets in terms of importance, general 
trust, and pleasure ratings related to their outcomes. Second, 
we examined whether differences in trust and reciprocity 
choices were related to age and gender. We therefore hypothe-
sized that, compared to younger adolescents, older adolescents 
would show higher levels of trust and reciprocity in general and 
would differentiate more between the different targets (Fett 
et al.,  2014; Güroğlu et al.,  2014; Sutter & Kocher, 2007; van 
den Bos et al., 2010). Based on prior studies, we expected that 
males would show more trust than females, but we expected 
to find no gender differences in reciprocity (Derks et al., 2015; 
Lemmers- Jansen et al., 2017, 2019; van de Groep et al., 2018).

The second aim of this study was to examine the extent 
to which trust and reciprocity decisions toward unknown 
peers, friends, and community members can be explained by 
individual differences across adolescence. Based on previous 
studies, we focused on the following five promising sources 
of individual variation that may account for differences in 
trust and reciprocity toward the three targets of interest: (1) 
attending to others' emotions, (2) emotional support toward 
friends, (3) general contributions to society, (4) institutional 
trust beliefs, and (5) interpersonal trust beliefs. We cor-
related adolescents' trust and reciprocity choices with these 
five measures (i.e., attending to others' emotions, daily emo-
tional support to friends, general contribution to society, 
institutional trust beliefs, and interpersonal trust beliefs). 
That is, we expected that individuals with higher scores on 
these five measures would show higher levels of trust and 
reciprocity choices. We explored whether these relations 
were stronger for specific targets, because we expected dif-
ferential patterns in these relations depending on the target 
(e.g., stronger association societal contributions and trust 
and reciprocity choices to the societal target, compared to 
the friend and unknown peer).

M ETHODS

Participants

In total, 248 adolescents between the ages of 11 and 20 years 
were enrolled in a longitudinal daily diary study during the 
COVID- 19 pandemic, recruited through Dutch high school 
in the urban Rotterdam area in the Netherlands. Within this 
larger study, 52 participants were excluded from analyses 
due to incomplete data of the Trust Game (i.e., only single 
time points of trust or reciprocity data available).1 Our final 
sample therefore included 196 adolescents (Mage = 16.08; 

 1This enabled us to analyze all data simultaneously, thereby decreasing the total 
number of statistical analyses and reducing the risk of type 1 error.
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SDage = 1.82; 77% female) with complete trust and reciprocity 
data at two time points.2 We performed one- way ANOVAs 
to examine whether there were differences in demographic 
variables included in the analyses between the participants 
with complete data and those with single time point data. As 
displayed in Table 1, the analyses revealed no differences be-
tween the two samples on age (p = .556) and gender (p = .922).

Given that participants played two rounds of the Trust 
Game on separate days at the second time point of the lon-
gitudinal study to ensure credibility of the game (i.e., first as 
the trustor and subsequently as the trustee; see Materials) 
and additionally filled in several questionnaires at the third 
time point, the number of participants included in each of 
the analyses are given in- between brackets.

Procedure

Participants were recruited for a longitudinal daily diary 
study (see OSF page https://osf.io/h5x2a/). In this online 
study, participants were invited to fill in 10 daily question-
naires in November 2020 and one follow- up questionnaire 
in May 2021 (see Figure 1). This study is part of a larger lon-
gitudinal study (the Urban Rotterdam Study) that started in 
May 2020. In November 2020, participants played the Trust 
Game, on separate days for Trust (Day 1) and Reciprocity 
(Day 10), and filled in self- report questionnaires (i.e., attend-
ing to others' emotions, emotional support to friends, gen-
eral contribution to society). In May 2021, participants filled 
in additional questionnaires (i.e., institutional and interper-
sonal trust beliefs), allowing us to add these promising meas-
ures related to the second study aim. At each time point, 
informed consent was obtained from participants and, for 
adolescents aged 15 or younger, also from their parents. The 
study was reviewed and approved by the Ethics Committee 
of the Erasmus School of Social and Behavioural Sciences of 
Erasmus University Rotterdam (EUR). As compensation for 
participation, all participants received 15 Euros at the second 
wave in November 2020, and 10 Euros at the third wave in 
May 2021. In addition, coins earned during the Trust Game 
were converted into real money that participants could re-
ceive during the study (i.e., 1 coin equaled 30 Eurocents).

Materials

Trust Game

Participants completed an adapted version of the Trust 
Game (Berg et al.,  1995; Güroğlu et al.,  2014; van den Bos 
et al., 2009). During the daily diary study in November 2020, 

participants first played a block of six trials as player 1 (the 
trustor) on the 1st day and subsequently played a second 
block of six trials as player 2 (the trustee) on the 10th day, 
with randomized trials within each block. Participants re-
ceived on- screen instructions and, due to the online setup 
of the study, were able to ask questions through email. It 
was explained that they would play Trust Games with sev-
eral age- matched individuals, with a separate trial for each 
individual. These individuals were three age- matched play-
ers (i.e., targets): an unknown peer, community member, 
and a self- nominated friend. Participants were told that 
the unknown peer was an individual also participating in 
the study. The community member was a young individual 
from a community in Rotterdam that represents youth in 
a youth advisory board named Young010. Participants re-
ceived information about the events this board organizes, 
such as youth panels in which young people discuss their fu-
ture with respect to societal topics such as education, mental 
health, and living space. It was explained to the participants 
that the coins this community member earned during the 

 2We performed follow- up sensitivity analyses on the complete dataset for trust and 
reciprocity trials separately, allowing us to examine whether analyses with single 
time point data on the Trust Game yielded the same results as the analyses on the 
complete dataset. An overview of the results is presented in Supplement 1 of 
Data S1.

T A B L E  1  Sample characteristics for the sample of adolescents with 
complete data on the Trust Game (N = 196) and those with single time 
point data (N = 52).

Adolescents with 
complete data

Adolescents with 
incomplete data

N (percentage of 
sample)

N (percentage of 
sample)

Age (years)

11 1 (0.5) 0

12 4 (2.0) 2 (3.8)

13 27 (13.8) 6 (11.5)

14 25 (12.8) 4 (7.7)

15 43 (21.9) 12 (23.1)

16 28 (14.3) 6 (11.5)

17 36 (18.4) 12 (23.1)

18 25 (12.8) 3 (5.8)

19 7 (3.6) 0

Gender

Female 151 (77.0) 33 (63.5)

Male 44 (22.4) 10 (19.2)

Ethnicity

Dutch 142 (72.4) 37 (71.2)

Non- Dutch 4 (2.0) 1 (1.9)

Multiple ethnicities, 
including Dutch

44 (22.4) 9 (5.9)

Multiple ethnicities, 
all non- Dutch

2 (1.0) 2 (1.3)

Educational level

Elementary school 1 (0.5) 0

High school 159 (81.1) 37 (71.2)

Higher education 31 (15.8) 5 (9.6)

No current education 3 (1.5) 0
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game would be received by the community. The reason for 
focusing on community Young010 rather than, for example, 
a charity is because recent studies showed an elevated sen-
sitivity in adolescence to have a voice and impact in society 
(Fuligni, 2019; Yeager et al., 2018).

As for the self- nominated friend, participants could de-
cide themselves with which friend they wanted to play the 
Trust Game and could choose one out of two avatars repre-
senting their friend (i.e., male or female). Here, we explicitly 
instructed them this friend could not be someone they had a 
romantic relationship with to make the target relation com-
parable across participants.

Participants were explained that these individuals were 
actual players and that they would be matched with these 
individuals. Because previous studies showed the impor-
tance of individuals believing that they are playing with 
real counterparts (Johnson & Mislin, 2011), we ensured the 
credibility of actual players by splitting up the game into 
two parts on separate days (i.e., Day 1 and Day 10 of the 
daily diary study). In this way, we were able to collect the 
choices made by player 1 on the 1st day and to implement 
these choices in the game on the 10th day, which we also 
explained to participants to increase credibility of the other 
players. However, no actual players were involved since the 
choices on the 10th day were preprogrammed. That is, par-
ticipants as player 2 were only presented with trust choices 
by the hypothetical player 1. Finally, participants were 
explained that the coins were worth actual money (i.e., 1 
coin equaled 30 Eurocents) and that they would receive this 
money at the end of the Trust Games.

As player 1 (trustor), participants received the instruction 
“You are player 1 and you are now playing with ‘target’. You 
have 10 coins. Click on the box of your choice.” While the 
entire decision tree was shown, the choice for the trustee was 
shaded to ensure that it was clear to the participants that this 
was the trust decision. Specifically, participants indicated 
whether they chose the “no trust” option, resulting in the 
end of the trial, or the “trust” option, allowing the trustee 
to decide the outcome of the trial (see Figure 2). In the latter 
case, the coins in that trial were multiplied by 2. Note, how-
ever, that the labels of “no trust” and “trust” were not visible 
to the participants and that they did not receive feedback on 
the subsequent choice of player 2 (see Figure 2).

As player 2 (trustee), the instructions read: “You are 
player 2 and you are now playing with ‘target’. ‘Target’ de-
cided to allow you to divide the coins. The coins have been 
doubled. Click on the box of your choice.” Again, partici-
pants were able to see the entire decision tree (i.e., seeing the 
risk taken by the trustor), while they indicated whether they 
chose the “reciprocate” option, resulting in an approximately 
equal distribution of coins among both players, or the “ex-
ploit” option, resulting in player 2 keeping most of the coins 
to themselves (see Figure 2). The labels of “reciprocate” and 
“exploit” were not shown to the participants.

The number of coins participants could earn during 
the Trust Game is shown in Figure  2. In this study, we 
included only unequal coins distributions, because prior 
research has shown that most individuals have a strong 
preference for equity and that this can sometimes unwant-
edly inf luence trust and reciprocity decisions if one choice 
is equal and the other is not (Meuwese et al.,  2015). As 
such, in our game, one player earned more coins than the 
other player in all trials (e.g., player 2 always earning more 
coins than player 1 in the “exploit” option). To counter-
balance the relative advantage for either player 1 or player 
2, the Trust Game therefore consisted of two conditions 

F I G U R E  1  Overview of the longitudinal study with all measures at each time point. EAQ- R, attending to others' emotions; GCS, general 
contributions to society; OPA, emotional support to friends.

F I G U R E  2  Example of the visual display of the Trust Game in the 
advantage condition. While the visual display was identical in both 
experimental conditions, in the no advantage condition the “reciprocate” 
outcome was reversed for the two players (11 instead of 9 coins for player 
1 “you” and 9 instead of 11 coins for player 2 “peer”) to counterbalance 
the relative advantage for either player 1 or player 2. While the entire 
decision tree was visible to the participants as players 1 and 2, the choices 
for player 2 were shaded for the participant as player 1. Note that the 
labels (e.g., “trust”) are used here for visual purposes and that these were 
not shown to the participants during the game.
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based on the coin distribution in the “exploit” option: ad-
vantage (player 1 receiving less coins than player 2) and 
no advantage (player 1 receiving more coins than player 
2). Subsequently, this led to participants making two trust 
choices and two reciprocity choices toward each target, re-
sulting in 12 trials in total (i.e., 2 advantage conditions × 3 
targets for both trust and reciprocity choices). The mean 
percentages of trust and reciprocity choices were calcu-
lated per target as well as across targets. As the involve-
ment of advantage was not related to the aims of this study, 
we averaged across these two conditions in the analyses 
(advantage and no advantage), which also enhanced statis-
tical power due to the increased number of trials for each 
variable included in the analyses.

Subjective ratings

On the same day as the reciprocity trials (see Figure 1), par-
ticipants were asked to indicate how important each target 
was to them (from 1 [very unimportant] to 7 [very impor-
tant]; importance rating), how much they trusted the target 
within the context of the game (from 1 [no trust at all] to 7 [a 
lot of trust]; target– trust rating), and how much they enjoyed 
receiving coins for the target (from 1 [not at all] to 7 [a lot]; 
pleasure rating). Additionally, participants indicated how 
much they enjoyed receiving coins for themselves. These 
ratings could be used to validate whether participants dif-
ferentiated between the three targets in the Trust Game.

Self- report questionnaires: Individual 
differences

Attending to others' emotions

The extent to which individuals attend to others was meas-
ured with the Attending to Others' Emotions subscale of 
the Emotion Awareness Questionnaire– Revised (EAQ- R; 
Rieffe et al., 2008). This subscale consists of five items as-
sessing the extent to which an individual focuses on the 
emotions of others (example item “It is important to know 
how my friends are feeling”). The EAQ- R uses a Likert 
scale from 1 (not true) to 3 (true). A mean score of the 
items belonging to the subscale was computed (Cronbach's 
α = .68).

Emotional support to friends

Emotional support to friends was assessed with the Emo-
tional Support subscale of the Opportunities for Prosocial 
Actions (OPA; van de Groep et al.,  2020). This three- item 
subscale using a Likert scale from 0 (not at all) to 5 (a lot) 
assesses the extent to which an individual emotionally sup-
ports his or her friends. An example item is “I comforted 
friends when they were upset.” Given that the OPA was 

administered daily in November 2020 (i.e., 10 assessments, 
see Figure 1), an average score was computed across all days 
(Cronbach's α range = .77 to .86).

General contribution to society

The extent to which individuals generally contribute to 
society was measured with the General Contribution to 
Society Questionnaire (GCS; van de Groep et al.,  2020). 
Participants rated whether two items applied to them 
using a scale from 1 (not at all) to 10 (very much). An ex-
ample item is “I think it is important to contribute to soci-
ety a lot.” An average score of the two items was computed 
(Cronbach's α = .70).

Institutional trust beliefs

Institutional trust beliefs were measured with six ques-
tions focusing on whether an individual trusts various 
institutions in the Netherlands, such as Dutch politicians 
and the civil service (OECD, 2017). An example question 
is “How much do you personally trust the civil service?” 
Using a Likert scale from 0 (not at all) to 10 (completely), 
the average of the six questions was computed (Cronbach's 
α = .84).

Interpersonal trust beliefs

Interpersonal trust beliefs were measured with a set of 
seven questions, using a Likert scale from 0 (not at all) to 
10 (completely; OECD,  2017). Participants were asked how 
much they generally trust various (groups of) people, such 
as family and friends. An example question is “In general, 
how much do you trust your friends?” An average score was 
computed, resulting in a mean score for interpersonal trust 
beliefs (Cronbach's α = .89).

Data analysis

We performed several repeated measures MANOVAs to an-
swer the research questions of this study, while we corrected 
for multiple comparisons by using a Bonferroni method ad-
justing for correlated variables (Sankoh et al., 1997; Uiten-
broek,  1997). Greenhouse– Geisser corrections are applied, 
because the Mauchly's test of sphericity indicated violations 
of sphericity in the analyses (p < .05).

First, to examine differential patterns in trust and rec-
iprocity choices toward the three targets, we performed a 
repeated measures MANOVA with trust and reciprocity as 
dependent variables and target (peer, community, friend) 
as independent variable. Second, to examine age effects and 
gender differences, we added age as covariate and gender 
as between- subjects variable to the same repeated measures 
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   | 7ADOLESCENTS' TRUST AND RECIPROCITY

MANOVA. Based on the number of tests (2) and the aver-
age of the correlations among the eight included variables 
(r = .14), we corrected for multiple comparisons by using a 
Bonferroni adjusted significance level of α = .0276 in these 
analyses. Finally, to examine whether differences in trust and 
reciprocity choices to the three targets were related to indi-
vidual differences, we added each individual differences mea-
sure (i.e., attending to others' emotions, emotional support 
to friends, general contribution to society, institutional trust 
beliefs, and interpersonal trust beliefs) as separate covariate 
to the repeated measures MANOVA. Because this resulted in 
five tests (with an average of the correlations of r = .12 among 
the 11 included variables), we used the Bonferroni adjusted 
significance level of α = .0121.

Given that the percentages of trust and reciprocity choices 
were averaged across two dichotomous trials (e.g., either trust 
or no trust), one can argue that the assumption of normality 
is not entirely met. Nonparametric analyses forgo the tradi-
tional assumption that the underlying populations are nor-
mal (Hollander et al.,  2013). We therefore also performed 
nonparametric analyses to check whether these analyses 
would yield similar results to those of parametric analyses 
(see Supplement 2 of Data S1), which was the case.

R E SU LTS

Descriptive statistics of all main variables and correlation 
matrices are displayed in Tables  2 and 3, respectively. To 
validate the task, we examined whether there were mean 
differences between the three targets in subjective ratings 
of importance, general trust (i.e., target– trust), and pleas-
ure of the different targets. As displayed in Tables S3 and 
S4 (see Supplement 3 of Data  S1), the results showed sig-
nificant relations that were target specific, validating that 

participants distinguished between the different partners 
in their choices.

Trust and reciprocity choices toward unknown 
peers, community members, and friends

To examine whether adolescents showed differential trust 
and reciprocity toward unknown peers, community mem-
bers, and friends, a repeated measures MANOVA was per-
formed with trust and reciprocity as dependent variables 
and target (peer, community, friend) as independent varia-
ble. This analysis (N = 196) resulted in a main effect of target 
on trust, F(1.84, 359.25) = 56.00, p < .001, �2p = .22. As shown 
in Figure  3, post hoc comparisons revealed that partici-
pants showed the least trust to unknown peers (M = 44.13, 
SE = 2.96), more trust to community (M = 70.15, SE = 2.67), 
and the most trust to their friends (M = 78.32, SE = 2.43). 
Post hoc comparisons also confirmed that all target condi-
tions differed significantly from each other. The analysis 
also yielded a main effect of target on reciprocity, F(1.93, 
376.31) = 45.91, p < .001, �2p = .19, such that participants re-
ciprocated unknown peers the least (M = 57.14, SE = 2.96), 
showed more reciprocity to community (M = 71.94, SE = 2.71) 
and the most reciprocity to their friends (M = 85.71, SE = 2.08; 
see Figure 3). Post hoc comparisons confirmed that all tar-
get conditions differed significantly from each other. Thus, 
adolescents showed differential trust and reciprocity choices 
toward unknown peers, community members, and friends.

To test whether the differences in trust and reciprocity 
choices toward the different targets were related to age and 
gender, we performed the same repeated measures MANOVA 
with age as covariate and gender as between- subjects variable. 
In this analysis (N = 195; excluding one participant who did 
not report age), relations with age were not significant after 

T A B L E  2  Descriptive statistics of trust and reciprocity choices and individual differences.

Number of trials/items N Min score Max score M (SD)

Trust choices (%)

Total 6 196 0 100 64.20 (26.11)

Peer 2 0 100 44.13 (41.50)

Community 2 0 100 70.15 (37.41)

Friend 2 0 100 78.32 (33.99)

Reciprocity choices (%)

Total 6 196 0 100 71.60 (27.45)

Peer 2 0 100 57.14 (41.45)

Community 2 0 100 71.94 (37.94)

Friend 2 0 100 85.71 (29.09)

Attending to others' emotions 5 179 1.20 3.00 2.72 (0.31)

Emotional support to friends 3 192 0.29 5.00 3.00 (1.05)

General contributions to society 2 179 1.00 10.00 7.29 (1.53)

Institutional trust beliefs 6 152 1.17 9.17 6.18 (1.58)

Interpersonal trust beliefs 7 152 0.71 9.14 7.10 (1.50)
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8 |   SWEIJEN et al.

Bonferroni corrections for multiple comparisons (all ps > .05). 
However, without Bonferroni correction we found a main ef-
fect of age on reciprocity, F(1, 192) = 4.00, p = .047, �2p = .02, 
such that older adolescents showed higher percentages of rec-
iprocity choices than younger adolescents (see Figure 4). The 
relation between age and percentages of trust choices was at 
trend level (p = .056). Finally, we found no effects of gender on 
trust and reciprocity choices (p = .970 and  .333, respectively).

Individual differences in trust and 
reciprocity choices

To investigate whether individual variation can explain trust 
and reciprocity decisions, we examined whether the differ-
ences in trust and reciprocity choices between conditions 

were related to individual differences. We performed several 
repeated measures MANOVA with trust and reciprocity as 
dependent variables, target (peer, community, and friend) as 
independent variable, and each individual differences meas-
ures as separate covariate (i.e., attending to others' emotions, 
emotional support to friends, general contribution to soci-
ety, institutional trust beliefs, and interpersonal trust be-
liefs). In this way, we could examine whether these measures 
were specifically related to trust and reciprocity toward the 
different targets. Regarding attending to others' emotions 
(N = 179), emotional support to friends (N = 192), and insti-
tutional trust beliefs (N = 152), we found no main and inter-
action effects of these covariates on trust and reciprocity (all 
ps > .05), suggesting that these measures did not relate to the 
differential patterns in trust and reciprocity choices. Regard-
ing general contributions to society, the analysis (N = 179) 

F I G U R E  3  Percentages of trust and reciprocity choices to unknown peers, community members, and friends. Asterisks denote significant 
coefficients (*p < .05; **p < .001).

T A B L E  3  Correlation matrices of all main variables.

% Trust choices % Reciprocity choices

Peer Community Friend Peer Community Friend

Age .15* .09 .04 .15* .03 .15*

Gender −.05 .03 .03 .00 .05 .13

% Trust choices

Peer – 

Community .10 – 

Friend .24*** .35*** – 

% Reciprocity choices

Peer .23*** .12 .08 – 

Community .13 .25*** .16* .35*** – 

Friend .14* .10 .18* .37*** .36*** – 

Attending to others' emotions .04 .05 .06 .01 .04 .22**

Emotional support to friends .07 .14 −.02 .05 .07 .08

General contributions to society .12 .19* .13 .08 .14 .03

Institutional trust beliefs .01 .10 −.02 −.04 .12 .04

Interpersonal trust beliefs .00 .10 .03 −.09 .19* .06

*p < .05; **p < .01; ***p < .001.

 15327795, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jora.12888 by E

rasm
us U

niversity R
otterdam

 U
niversiteitsbibliotheek, W

iley O
nline L

ibrary on [05/10/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



   | 9ADOLESCENTS' TRUST AND RECIPROCITY

resulted in a main effect of general contributions to society 
on trust, F(1, 177) = 8.31, p = .004, �2p = .05, such that higher 
levels of general societal contributions were associated with 
more trust choices in general (see Figure  5). However, we 
found no such effects on reciprocity (p = .128), and no inter-
action between target and general societal contributions for 
trust and reciprocity (p = .698 and .367, respectively).

Finally, the analysis regarding interpersonal trust beliefs 
(N = 152) yielded an interaction effect between target and in-
terpersonal trust beliefs on reciprocity, F(1.94, 291.47) = 4.73, 
p = .010, �2p = .03, but no interaction effects for trust (p = .535). 
Post hoc comparisons revealed that adolescents with higher 
scores on interpersonal trust beliefs showed more reciproc-
ity to community members (B = 4.61, p = .022), but not to 

unknown peers and friends (see Figure  6). Note that this 
effect did not survive sequential Bonferroni corrections 
(α = .0121). Finally, we found no main effects of interper-
sonal trust beliefs on trust and reciprocity (p = .479 and .444, 
respectively).

DISCUSSION

The aim of this study was to examine whether adolescents 
between the ages of 11 and 20 differentiate in trust and reci-
procity choices between unknown (i.e., unknown peers), 
close (i.e., friends), and community (i.e., community mem-
bers) targets. We also aimed to investigate developmental 

F I G U R E  4  Mean percentages of trust and reciprocity choices over the three targets across age.

F I G U R E  5  Association between general contributions to society and percentages of trust and reciprocity, averaged across targets. Higher levels of 
general societal contributions are significantly associated with higher percentages of trust choices, but there is no significant relation with reciprocity. 
Band widths denote confidence intervals.
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10 |   SWEIJEN et al.

and gender effects on these trust and reciprocity choices, 
as well as underlying individual differences in attending to 
others' emotions, emotional support to friends, general con-
tribution to society, institutional trust beliefs, and interper-
sonal trust beliefs. Using a newly developed version of the 
Trust Game, this study is the first in demonstrating that ad-
olescents showed the least trust and reciprocity to unknown 
peers, more trust and reciprocity to a member of a commu-
nity organization (i.e., community member), and most trust 
and reciprocity to friends. Subjective ratings on the differ-
ent targets (i.e., importance, target– trust, and pleasure rat-
ings) validated that these differential patterns in trust and 
reciprocity to close and distant others can be disentangled 
in this new paradigm. That is, we mainly found positive 
correlations between the subjective ratings and trust and 
reciprocity choices to the different targets (e.g., the higher 
adolescents rated their friend as important, the more trust 
choices they made to their friend). Regarding developmen-
tal effects, reciprocity increased with increasing age, but the 
age trend in trust did not reach statistical significance. We 
further demonstrated that individual differences in general 
contributions to society and interpersonal trust beliefs were 
positively related to trust and reciprocity choices and in the 
case of interpersonal trust specifically to reciprocity toward 
a community member.

The most important aim of this study was to investi-
gate whether adolescents distinguished between unknown, 
close, and community targets in choosing whether to trust 
and reciprocate. Indeed, consistent with prior studies we 
found that adolescents show the least trust and reciproc-
ity to unknown peers, more to a community member, and 
most to friends. This differential pattern between unknown 
peers and friends is consistent with prior research on dif-
ferentiation between targets, such as the study by Güroğlu 
et al.  (2014) showing that adolescents showed higher levels 
of trust and reciprocity to friends compared to familiar and 

anonymous peers. Indeed, recent research has shown the 
importance of interaction partners in adolescents' trust and 
reciprocity decisions given that contextual sensitivity plays a 
larger role in social behavior, specifically in this stage of life 
(Crone & Fuligni, 2020). This study advances this knowledge 
by demonstrating that adolescents show intermediate levels 
of trust and reciprocity to a community member, building 
upon research stressing that adolescence is important for 
developing relations outside the family context and that is 
marked by a need to contribute (Crone & Dahl, 2012; Crone 
& Fuligni, 2020; Fuligni, 2019). Community members rep-
resent an important addition to the targets studied in prior 
literature, such as complete strangers, friends, and charities 
(e.g., Güroğlu et al., 2014; Spaans et al., 2020; van de Groep 
et al., 2018). While community members are marked by rel-
ative closeness in terms of where the young individual is 
situated and by shared characteristics with the individual 
(e.g., both young individuals living in the Rotterdam area), 
both are still relatively distant in terms of social closeness 
compared to friends and family members. Also, the com-
munity member in our study differs from charities because 
the community member focuses specifically on advancing 
the position of youth in society instead of a charitable goal 
that an adolescent may identify themselves less with. Future 
studies could further elucidate the impact of various degrees 
of closeness (e.g., social, spatial, and having aligned goals) 
and how these could possibly interact with trust and reci-
procity decisions.

Second, we observed an age- related increase in reci-
procity choices, but there were no significant age effects 
in percentages of trust, which is inconsistent with studies 
by van de Groep et al. (2018) and van den Bos et al. (2010). 
It should be noted that the significance values were highly 
comparable (p = .047 vs. p = .056), so it is possible that the 
study was underpowered or had a too limited age range 
to unravel the age effects in trust decisions. Our finding 

F I G U R E  6  Association between interpersonal trust beliefs on percentages of reciprocity toward unknown peers, community members, and friends. 
Higher levels of interpersonal trust beliefs were significantly associated with higher percentages of reciprocity choices to community, but the relation 
with unknown peer and friends was not significant. Band widths denote confidence intervals.
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   | 11ADOLESCENTS' TRUST AND RECIPROCITY

that older adolescents showed increased levels of reciproc-
ity may be related to advancements of underlying social- 
cognitive processes (e.g., perspective taking and outcome 
monitoring) which may show maturational changes across 
adolescence and inf luence the complex interaction be-
tween the trustor and the trustee (Rilling & Sanfey, 2011). 
Indeed, prior studies have demonstrated that these social- 
cognitive processes show maturational changes across ado-
lescence (reviewed in Burke et al., 2020; Crone et al., 2022), 
the exact nature of which may depend on contextual fac-
tors (Crone & Fuligni, 2020; van Hoorn et al., 2019). While 
it should be noted that the varying findings regarding de-
velopmental effects in trust and reciprocity may also be at-
tributed to the different versions of the Trust Game used, it 
is important to capture these developmental effects in fu-
ture research using broader age ranges, preferably within 
a longitudinal design, and with more specific task para-
digms that disentangle target effects and interaction ef-
fects between target and age further.

Finally, we examined relations between trust and rec-
iprocity choices to individual differences in attending to 
others' emotions, emotional support to friends, general 
contribution to society, institutional trust beliefs, and in-
terpersonal trust beliefs. We observed, consistent with prior 
research on adolescents' prosocial behavior (Froh et al., 2010; 
Sweijen et al.,  2022), that the more adolescents generally 
contribute to society, the more trust choices they showed 
in general. Those who contribute more may display an el-
evated general willingness to show other- oriented behavior, 
which may in turn translate to increased levels of trust and 
reciprocity to others (Crone & Fuligni, 2020; Fuligni, 2019; 
Sweijen et al., 2022). Similarly, our findings illustrated that 
adolescents who showed more interpersonal trust also made 
more reciprocity choices to the community, which may be 
explained by adolescents' willingness to reciprocate, par-
ticularly to a community, because of their enhanced gen-
eral trust in others (Rotenberg et al.,  2005; Thielmann 
et al., 2020). While interpersonal trust could also be related 
to these choices to the other targets (friends and unknown 
peers), our results seem to suggest that interpersonal trust is 
more strongly related to community members than to un-
known others. However, this finding should be interpreted 
with caution as it did not survive corrections for multiple 
comparisons. Nonetheless, it could prove an interesting ven-
ture for future research, because studies on individual dif-
ferences in adolescents' trust and reciprocity may advance 
our knowledge on the mechanisms of this complex prosocial 
behavior.

Some effects were not observed as expected and warrant 
further investigation. First, regarding institutional trust be-
liefs, we did not find a significant relation with trust and 
reciprocity. While it may be that both types of trust do not 
correlate the way we hypothesized, another possible expla-
nation may lie in the way we measured adolescents' trust 
beliefs regarding institutions, which represent more distal 
organizations (e.g., politicians, news, and social media) com-
pared to the specific community target used in the Societal 

Trust Game (i.e., Young010). Young010 may be a community 
that appealed to most participants, given that its mission is 
to represent all young individuals in the area. Second, we 
found no associations between attending to others' emotions 
and emotional support to friends, and trust and reciproc-
ity. Possibly, individual differences in trust and reciprocity 
choices may be related more to sociocognitive processes (e.g., 
perspective taking) rather than earlier developed socioaffec-
tive processes (e.g., affective empathy; Crone & Dahl, 2012). 
Future research may look further into individual differ-
ences underlying sociocognitive processes, such as perspec-
tive taking (e.g., Burke et al., 2020; Crone et al., 2022; Fett 
et al., 2014).

While this study advances our knowledge on develop-
mental patterns in trust and reciprocity, some limitations 
should be mentioned. First, prior studies used a wider age 
range (e.g., 9– 21 years), whereas this study included partici-
pants of ages 11 and older. The reason for including this age 
range is because we expected that younger children may be 
less familiar with community targets. However, to verify de-
velopmental patterns, a wide age range would be beneficial 
for future studies. Second, even though we enhanced cred-
ibility of the game by splitting up the game into two parts 
and by using a pay- off based on participants' real choices, the 
game used deception to some extent. That is, participants 
were not matched with real players which may have influ-
enced their decisions (Johnson & Mislin, 2011), particularly 
to the self- nominated friend with whom adolescents have an 
interpersonal relationship. Future research can look further 
into these trust and reciprocity choices by using real coun-
terparts in the Trust Game. Third, adolescents' decision to 
trust and reciprocate the community member may depend 
on their personal beliefs about this community. For example, 
the extent to which they believe the community is relevant or 
important to them and to which they feel connected to this 
community may have affected their trust and reciprocity de-
cisions. Similarly, the extent to which adolescents experience 
their contributions to such a community as being useful may 
explain their trust and reciprocity choices (Fuligni,  2020). 
Future research may look further into these personal beliefs 
regarding the community (i.e., relevance, in- group– out- 
group, efficacy) and how this, in turn, influences prosocial 
behavior oriented toward a community. Finally, we admin-
istered the Trust Game during the COVID- 19 pandemic. 
Given that in this period societal issues such as trust may 
be under pressure, this may also have impacted the extent to 
which adolescents trusted and reciprocated others.

Taken together, this study is the first in demonstrating 
that adolescents distinguish between community members 
and close and distant others in trust and reciprocity choices. 
Using a newly developed version of the Trust Game with a 
large sample of adolescents, this study has several strengths. 
We enriched existing versions of the Trust Game by add-
ing multiple targets (e.g., community member) which are 
relevant to adolescent development. Second, we split up the 
Trust Game and administered the game on separate days 
(i.e., trust choices on Day 1 and reciprocity choices on Day 
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12 |   SWEIJEN et al.

10), allowing us to better simulate real- life choices of trust 
and reciprocity as complex social decisions (Camerer, 2003). 
Third, in addition to examining gender and age effects, the 
focus on individual differences gives new insight into ado-
lescents' motivation underlying their trust and reciprocity 
decisions toward unknown peers, friends, and community 
members. Specifically, we found evidence that trust and 
reciprocity decisions were associated with adolescents' own 
feelings of target importance, pleasure associated with tar-
gets' outcomes, and general interpersonal trust, but not with 
adolescents' emotional skills (e.g., attending to others' emo-
tions and showing emotional support). This suggests that 
efforts to increase trust and reciprocity toward others may 
benefit from aligning adolescents' personal feelings with 
other- benefitting motivations. All in all, we showed that 
adolescents engage in trust and reciprocity, not only to un-
known peers and friends but also to community members. 
This study advances our knowledge on the development 
of social relationships with important targets in an adoles-
cent's social world. Specifically, our study demonstrates how 
trust and reciprocity are building blocks for developing and 
maintaining social relationships with community mem-
bers, an understudied but essential target in adolescents' 
development.
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