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Abstract 
 

Social learning is fundamental to human development, helping individuals adapt to new conditions 

and cooperate in groups [1–3]. During the formative years of adolescence, the social environment 

shapes people’s socio-cognitive skills needed in adulthood [4–6].  Yet, peer influence during this 

pivotal developmental stage is generally associated with risky and unruly conduct, with eminent 

negative long-term effects on adolescents’ educational, economic and health outcomes[6]. Here we 

show, in contrast to this traditional view, that the impact of peers on adolescents’ behaviour can 

also be markedly positive. Exposure to disobedient peers provoked rule breaking, and selfish peers 

reduced prosocial behaviour, particularly in early adolescence. However, compliant peers also 

promoted rule-following and fair peers increased prosociality. A belief formation task further 

revealed that early adolescents tend to assimilate social information, while older adolescents 

prioritise personal views. Our results suggest that these developmental patterns reflect a decline in 

an underlying domain-general factor of social sensitivity during adolescence, and highlight early 

adolescence as a key window for peer-based interventions to improve developmental trajectories.  
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Main text 

Learning to adequately respond to social information is a central developmental goal, essential for 

finding one’s place in society as an independent and socially responsible adult. Observing the 

behaviour of others enables people to navigate the diverse interactions they face every day, helping 

them make socially appropriate decisions and forming accurate beliefs about the world. In childhood, 

parents are the main source of social information. As children enter adolescence and prepare for adult 

roles in society, the focus shifts to peers. Social influence among adolescents is often associated with 

increased risk taking and negative outcomes (e.g. crime, alcohol abuse, taking drugs and having 

unprotected sex [7–10]). In the long term, running with the wrong crowd can consequently set people 

on negative developmental trajectories, with grave implications for health, education, social and 

economic success, and general well-being [5,6]. 

Less is known about the potential of peers to have positive effects on adolescent behaviour. Recent 

evidence based on hypothetical scenarios and self-reports suggests that peers may reduce risk taking 

and promote prosociality [11–13]. However, it remains unclear whether positive and negative peer 

influence on adolescent behaviour follow the same developmental pathway, and how the impact of 

peers on belief formation changes during this life stage. Moreover, it is unknown to what extent social 

influence is domain-general, reflecting the same logic in different decision contexts. Understanding 

the development of these mechanisms is essential for facilitating adolescents’ attunement to their 

social environment, reducing anti-social behaviour, and promoting socially desirable outcomes [6]. 

In this paper, we present evidence from an integrated set of incentivised behavioural experiments 

with 146 adolescents (ages 10-20, 45% female), examining how social influence develops across this 

formative period of life. We targeted three core domains of decision-making which are understudied 

in this age group, and in which peers may promote both desirable and undesirable outcomes: rule 

compliance, prosociality, and belief formation. Our experiments reveal that peers markedly 

influence adolescents’ belief formation, and that rule compliance and prosociality can be 

substantially reduced by bad examples, but also be strongly increased by good examples. Our results 

are indicative of a general factor of responsiveness to social information which is very strong in early 

adolescence, but steadily declines as individuals approach adulthood. Our study highlights the 

potential of peers to push adolescents’ behaviour in socially desirable directions, and provides 

fundamental insights to inform the timing and design of interventions to promote positive 

developmental trajectories.  
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Results 

Rule compliance. Our first experiment examines how social information influences rule compliance. 

The smooth functioning of human societies critically depends on individuals following rules that 

facilitate social coordination and curb the spread of disorder [14,15]. While rule-breaking is a 

hallmark of adolescent conduct (e.g., [16]), developmental research on socially undesirable 

behaviour has hitherto mainly focused on risk-taking, operationalized as gambles, or hypothetical 

scenarios [7,9,17–21]. Although these studies provided insights in the role of peer influence when 

adolescents are faced with uncertainty, they provide little behavioural insight into rule violations. 

Our task presented a salient rule in a naturalistic context, and allowed us to compare the relative 

impact of observing rule violations (expected to reduce adolescents’ compliance) and observing rule 

following (expected to increase compliance).  

 

Participants completed an animated task (adapted from [22]) showing a red traffic light and a timer 

reducing their payoffs every second they waited (Methods; Fig. S1). The experimental instructions 

explicitly stated that “the rule is to wait until the traffic light turns green”, but participants could 

maximise their earnings by breaking the rule and moving before the traffic light turned green. The 

rule was not enforced, so compliance was voluntary and against one’s self interest. 

 

Participants first completed the task on their own. Fifty-three percent of participants complied with 

the rule, foregoing about €0.50 in possible earnings. This compliance rate is comparable to previous 

findings with this paradigm from a large adult sample (58%) [22]. We observe no age trends in this 

initial behaviour (Fig S2; GLM: P=0.550; Table S2, model 1). Subsequently, participants completed 

the task again, in either of two conditions. Initially compliant participants did so in the presence of 

three bad examples who violate the rule. Conversely, initially violating participants observed three 

good examples who comply with the rule. We measured participants’ social information use as 

following the examples (i.e. switching the initial choice).   
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Figure 1 | Social information use 

decreases during adolescence. 

Each panel shows behavior as a 

function of age. a-b, Proportions of 

participants switching in a rule-

following task. a, Observing rule 

violations strongly affect behavior 

among younger age groups but 

peer effects decline across age 

groups. b, Observing compliant 

peers has a less pronounced effect. 

c-d, Proportions of participants of 

adjusting altruistic donations 

toward social information, when 

observing a selfish example (c, who 

donated nothing) or a fair example 

(d, donating half their 

endowment). e, Mean adjustments 

towards social information in a 

learning task. f, Mean factor scores 

characterizing individuals’ social 

information use across all three 

contexts. In all panels, lines show 

regression predictions, with 

standard errors in shades 

(Methods). Dot opacity indicates 

the number of underlying data 

points (see Table S1 for details).  

 

 

Peer effects in rule-following markedly declined with age (Fig. 1a,b; GLM: P<0.001; Table S1, model 

2). Overall, when observing three bad examples, 61% of participants violated the rule after having 

complied first (Fig. 1a). A substantially smaller portion (29%) of participants who initially violated the 

rule chose to comply upon observing three good examples (Fig. 1b; P<0.001; Table S1, model 2). The 

youngest participants seemingly followed bad examples more often than good examples but we did 

not find a significant interaction effect between age and condition (P=0.275; Table S1, model 3). For 

55% (30 out of 67) of participants who followed the peers stuck with their updated behaviour in a 

third iteration of the task in which they completed the task alone again, suggesting that peers had 
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some lasting effect on compliance. These results suggest that adolescents are not particularly unruly 

per se and good examples can promote compliance, but it also appears that early adolescents are 

easily swayed by their peers to change their behaviour and break a rule.  

 

Prosociality. Our second experiment examines social information use in prosociality, a key building 

block of cooperation between individuals in society [23]. Adolescence is a key period for the 

development of prosocial behaviour, as awareness grows about the consequences of their actions 

for others and for society at large [24]. Observing prosocial peers can prompt prosocial acts even 

when reciprocity is impossible, but exposure to selfish peers can also reduce willingness to give up 

resources to benefit others [25,26]. Participants completed a variant of the Dictator Game, a 

commonly used tool to measure prosocial preferences [27]. They were asked how many of 10 points 

- worth one euro - they wanted to donate to an anonymous other person (Methods, Fig. S3).  

 

Participants first completed the task on their own. Mean initial donations were 2.7 (s.d.=2.3), and 

did not significantly differ across age (in line with [28–30]; LMM: P=0.150; Table S3, model 1). Next, 

participants observed the donation of another person who completed the task before. In two within-

subject conditions - administered in separate sessions - we varied the donation of this peer. In the 

‘fair example’ condition, the observed donation was 5 points; in the ‘selfish example’ condition, the 

observed donation was 0. Participants could then revise their initial donation. We characterize 

participants’ social information use as (i) choosing whether or not to shift donations towards the 

examples, and (ii) the magnitude of the shift divided by the distance between the initial donation 

and social information. 

 

Peer effects on donations were substantial (Fig 1c,d; Fig. S4). After observing a selfish example, 46% 

of participants who initially donated more than 0 adjusted their donation downwards, reducing 

average donations by 0.85 (95% CI: [0.54, 1.16]). After observing a fair example, 50% of participants 

who initially donated less than 5 adjusted their donation upwards, increasing average donations by 

0.95 (95%CI: [0.63, 1.26]; paired t-tests comparing initial and revised donations: P<0.001 for both 

conditions). 

 

Peer effects in prosociality strongly decreased with age: older adolescents were less likely to adjust 

their donations towards those of the peer (Fig. 1c,d; logistic GLMM: P<0.001; Table S2, model 2). The 

magnitude of donation adjustments also decreased with age (P<0.001; Table S2, model 2), and did 

not differ between conditions (P=0.995; Table S2, model 3). These results indicate that both selfish 
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and fair examples substantially modulate altruistic giving, and that their impact on behaviour 

steadily decreases during adolescence.  

 

Belief formation. Our third experiment considers how social information shapes belief formation in 

a context where social values or preferences are irrelevant [31]. In such settings, social information 

can help individuals acquire useful knowledge [32] and make accurate decisions [33,34], but may 

also misinform [35], promote beliefs in conspiracy theories [36] or fuel group polarization [37]. 

However, to date developmental changes in belief formation have not been studied in adolescence. 

We administered a validated perceptual judgment task [38] in which participants repeatedly 

observed images with groups of animals and had to estimate how many animals there were. Then 

they observed the estimate of another participant and could revise their initial estimate. The extent 

of adjustment across five rounds measures an individual’s tendency to use social information in 

belief formation (Methods; Fig. S5).  

 

In line with previous results [38], participants tended to underestimate the number of animals, and 

with overwhelming frequency (94%) of cases, revised estimates were weighted averages of initial 

estimates and social information (Fig. S6). Again, social information use substantially decreased 

across adolescence (Fig. 1e; LMM: P<0.001; Table S4). Ten-year-olds on average assigned about 

equal weight to their personal estimate and social information (y≈0.5 in Fig. 1e). Twenty-year-olds 

on average assigned four times less weight to social information than to personal estimates (y≈0.2). 

These results reveal how ‘egocentric discounting’, a commonly observed phenomenon in social 

information use in adults [38–40], emerges during adolescence.  

 

Domain generality. In each of our tasks, we observe a downward trend in social information use 

across age. This suggests that there may be a common mechanism driving peer effects across 

domains. Our experiments allow us to test that idea. Indeed, tendencies to use social information 

were correlated across the three experiments (Table S5). A factor analysis suggests that the 

observed peer effects in each behavioural domain reflect a single underlying construct of social 

information use (Methods; loadings: switching in rule compliance: 0.34; mean adjustment towards 

examples in prosocial giving 0.41; mean adjustment in the learning task: 0.66). This factor – which 

we dub S – steadily declines during adolescence (Fig. 1f).   
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Discussion 

Adolescence is a key formative period in which people grow into adult roles in society. Social 

environments are pivotal for adolescents to acquire adaptive social skills, and to learn values and 

social norms to guide behaviour in the increasingly varied interactions that people encounter every 

day [5,6,41]. A detailed understanding of the social factors that drive adolescents’ behaviour for the 

better or worse is an essential goal for promoting positive developmental trajectories - and 

preventing or avoiding negative ones - as they are the next generation of people that will determine 

the fate of our planet [6,42].  

 

Our paper contributes to this goal in three ways. First, we present an integrated set of novel 

incentivised experiments showing how social environments can negatively and positively impact 

adolescents’ behaviour across different key domains of behaviour. In rule compliance, the effects of 

bad examples induce much disobedience, but good examples also substantially increase rule 

compliance. Prosocial behaviour was similarly increased or decreased by exposure to good (fair-

sharing) or bad (selfish) examples. Peers also had a strong effect on belief formation in a setting 

where social values and preferences are irrelevant. Second, we show that across each of these 

domains, the potential of peers to impact behaviour steadily decreases throughout adolescence. 

Third, our results suggest that the decreasing impact of peers across adolescence reflects a 

developmental decline in a domain-general factor of social information use. 

 

Our three experiments consistently show that social information use declines across adolescence 

(Fig. 1). Early adolescents have a high sensitivity for peer behaviour, while older adolescents 

prioritised personal preferences and beliefs (confirming results of [26]). In the context of rule 

following and prosociality, the strong impact of social information use among early adolescents 

might reflect high levels of uncertainty about their personal values and preferences [9]. Older 

adolescents might be less uncertain of these preferences, and reduced uncertainty might weaken 

the impact of social information on behaviour [43]. However, the results of our belief formation task 

indicate that this cannot be the whole story. In this task values and preferences were irrelevant but 

resulted in the same developmental pattern of diminishing use of social information across 

adolescence. Rather, our results suggest the existence of a domain-general factor of social sensitivity 

S, which is very high in early adolescence and decreases as people approach adulthood. This finding 

provides first support for the implicit assumption in previous research that developmental trends in 

social sensitivity would generalise across different domains of behaviour, and would shape 

behaviour in positive and negative directions in similar ways [5]. While our belief formation task has 
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been validated with multiple methods [38], testing the reliability and robustness of S in the real 

world would help strengthen its empirical foundation, delineate its psychometric structure and its 

significance beyond laboratory settings [44]. We believe such research would contribute to a 

comprehensive and more mechanistic understanding of social influence across adolescence.  

 

Developmental research on social influence in adolescents has traditionally emphasised its negative 

effects, such as the encouragement of substance use and having unprotected sex [7,9]. Our study 

shows that peers can provide good examples to support rule compliance, prosociality and belief 

formation, supporting the emerging view that peers can also have a markedly positive impact and 

promote socially desirable behaviour in adolescents [11,13,26]. Our experiments tightly controlled 

the provision of social information, allowing us to quantify how good and bad examples impacted 

behaviour, while avoiding confounding effects of individuals influencing each other, and selecting 

certain people as social sources [45]. In real life, however, the social information available to an 

individual depends on its position in their social network. This introduces asymmetries in the social 

environments that individuals observe, determining, for example, whether compliance and 

generosity are perceived to be common, and whether rule violations and selfishness are typically 

disapproved of [22,46]. Exploring the interplay between behaviour and network formation is key for 

understanding how peers can promote and consolidate positive behaviour, and why people end up 

running in the wrong crowd in which socially undesirable conduct is exacerbated. This might also 

help understand when and why such polarising effects are amplified in algorithmically controlled 

online networks [47], in which some people thrive - using the swaths of available information to 

form accurate beliefs -, while others are sucked into the rabbit hole of conspiracy theories.  

 

As their privileges grow, adolescents have to figure out how to relate to myriad novel social 

situations across many different domains of behaviour. Our results show that across domains, the 

behaviour of early adolescents is strongly guided by the social environment. They suggest that peer 

influence is a double-edged sword: it can provoke rule violations and reduce prosociality, but can 

also prompt rule compliance, promote prosociality, and facilitate the integration of social 

information to form beliefs about the world. These insights can inform the timing and design of 

interventions emphasising positive examples in adolescents’ social networks [48]. While many 

interventions are based on building individuals’ resistance to peer influence [49], our study 

highlights the potential of peers to spread prosocial norms. Both offline and on social media 

platforms, enhancing the salience of good examples and well-informed peers may bias norm 

perceptions in socially desirable ways and boost the formation of accurate beliefs. This way, social 
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influence among adolescents can be harnessed to positively impact developmental trajectories, 

reducing anti-social behaviour and false beliefs, while facilitating individuals’ attunement to their 

social environment and promoting socially desirable outcomes. 

 

 

Methods 

 

General procedures. We recruited 146 participants aged 10-20 from the area of Berlin, Germany, 

with a balanced distribution across these ages and gender (Table S1). Participants completed a series 

of computerized tasks and questionnaires on their own, in a separate room. All tasks were 

programmed in LIONESS Lab [50] and were administered in the participants’ native language 

(German). At the beginning of each session, participants received general instructions; always from 

the same test leader, who remained available to answer questions throughout a session.  

 

Tasks were administered in two ~60-minute sessions, which took place approximately four weeks 

apart. Task order was randomized within and between sessions, independently between 

participants. Task-specific instructions were provided on-screen (see Supplementary Methods for 

screenshots of all three tasks). Tasks were incentivised such that each decision was payoff-relevant, 

and expected hourly wages were constant across tasks. Instructions for each task concluded with 

compulsory comprehension questions. After completing the second session, participants received 

performance-specific payment in cash (flat fee of €30 plus a performance-specific bonus between 

€5-€16).  

 

Rule compliance. To measure peer effects in rule compliance, we administered a novel, stylised, 

animated task. Participants could choose whether or not to follow a rule, in the absence and 

presence of peers. They had to move a circle figure across their screen by clicking a button. In the 

middle of the screen stood a red traffic light (Fig. S1). The instructions stated that “the rule is to wait 

until the traffic light turns green”.  However, waiting was costly: participants started with an 

endowment of 20 points (total worth: one euro), and each second they spent in the task, this 

endowment was reduced with 1 point until it reached zero. After 12 seconds, the traffic light turned 

green. This setup implied that rule compliance led to lower payoffs than rule violation.  

 

Participants completed three iterations of the task, one of which was randomly chosen for payment 

after the task had completed. In the first iteration, participants completed the task alone. Based on 
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their initial decision, we allocated them to either of two conditions that differed in the displayed 

movements of three peers who completed the task before. In particular, these peers always chose 

the opposite of a participants’ own initial choice: participants who initially complied with the rule 

(i.e., moved after the traffic light turned green) were shown three ‘bad’ examples, peers who moved 

as soon as possible. participants who initially violated the rule (i.e., moved before the traffic light 

turned green) were shown three ‘good examples’, peers who waited until the traffic light turned 

green. For both conditions, we measured the proportion of participants following social information, 

switching their behaviour from compliance to violation (or vice versa; Fig. 1a,b).  

 

Altruistic giving. To measure peer effects in altruistic giving, we administered an adapted version of 

the  well-studied Dictator Game (Fig. S2) [27]. Participants received an endowment of 10 points 

(worth one euro) to divide between themselves and another anonymous person, who participated in 

a previous session. The decision situation minimizes the scope for reciprocity, and any positive 

donation can be interpreted as altruistic giving. In the task, participants make two decisions. First, 

participants made a donation decision alone (D1). Then, they observed social information (DS) in the 

form of the decision of a previous participant, and made a second donation decision (D2). We 

quantify social information use as (i) whether the participant moved towards the observed social 

information, and (ii) the relative extent of adjustment towards social information, calculated as (D2-

D1) / (DS - D1).  

 

In a within-subject treatment manipulation - administered in two different sessions - we varied the 

value of DS. In the ‘selfish peer’ condition, we showed as social information the donation of a 

previous participant who chose to keep all 10 points to themselves (i.e., DS=0). In the ‘fair peer’ 

condition, we showed a previous participant who split the points equally (i.e. DS=5). Individuals’ 

initial donations in the ‘selfish peer’ and the ‘fair peer’ conditions were 3.1 (s.d.=2.4) and 2.3 

(s.d.=2.1), respectively, and correlated across conditions (ρ=0.323; 95% CI=[0.167, 0.464]). Panels 

1c,d show proportions of participants shifting towards social information. In the associated analyses, 

we only included participants whose initial decision was not identical to social information (so that 

any adjustments towards social information were actually possible) or moved away from social 

information. That is, in Fig. 1c we included participants who initially donated more than 0 (66%; 96 

participants); and in Fig. 1d we included participants who initially donated less than 5 (65%; 95 

participants).  
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Belief formation. To measure how peers impact belief formation, we administered the BEAST, a 

validated perceptual decision making task reliably measuring social information use [38], which has 

been used in adolescent samples [51]. For five rounds, participants observed an image with 50-100 

animals for six seconds and had to estimate how many there were. After entering their first estimate 

(E1), participants observed social information (X) in the form of the estimate from another 

participant who observed the same image. Then, they made a second estimate (E2). We 

characterized a participant’s social information use as the mean relative estimate adjustment 

towards the social information: (E2 - E1) / (X - E1).  

 

Participants were rewarded for accuracy. If an estimate was exactly correct, earnings were 100 

points. For each animal the participant was off, we subtracted 5 points (in this task, 100 points 

equaled €0.30). This setup ensures that participants should only use social information to adjust 

their first estimate if they believed it increased accuracy [38].  

 

Social information was selected from a prerecorded pool of previous participants. We selected an 

estimate at intermediate distance from a participant’s first estimate, being between 15% and 25% 

away from the participants’ own first estimate, allowing for a relatively constant room for 

adjustment, without the social information being too far away to be ignored altogether [38,40].  

 

We gauged whether participants found the social information believable with the exit question 

"What was your general impression of the previous participants?". None of the participants 

expressed doubts about its veracity. 

 

Statistical analyses. All statistical analyses were conducted in R v. 4.0.2 [52]. Lines and shades in 

Figure 1 show predictions of regressions fitted to participants’ behaviour, using ‘age’ as the sole 

predictor (see Tables S2-4 for full models). Dependent variables were decisions to follow social 

information (panels a-b; binomial model), to move towards social information (panels c-d; binomial 

model), and mean adjustment towards social information (panel e; linear model) and the factor S 

(panel f; linear model).  

 

The factor analysis was conducted using the ‘psych’ package [53], and conducted on three variables 

characterizing participants’ social information use in each of the three tasks. In the rule compliance 

task, we used a binary variable indicating whether or not a participant followed the examples 

(0=stuck with initial behaviour; 1=conformed to opposite social information). For the Dictator Game, 
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we exploited all variation present in our data by calculating for both conditions the participants’ 

relative adjustment towards social information (as for the BEAST; see above, and in Figure S2); if for 

a participant both were available, we averaged the two. For the BEAST, we used the mean relative 

adjustment as outlined above.  

 

Data availability. All data and code associated with this work are available from the public 

repository, accessible via https://github.com/LucasMolleman/Social_influence_in_adolescence. 

Experimental code is available (in editable form) on the LIONESS Lab platform (https://lioness-

lab.org).  
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1. Supplementary Figures 

 

 
 

Figure S1 | Traffic light task measuring social information use in rule compliance. The task was 

adapted from [1]; see Experimental Materials below for full instructions. a, Participants first received 

instructions explicitly stating that the rule was to wait until the stop light turns green. In addition, 

instructions made it clear that rule compliance was against the participant’s self-interest. By 

complying with the rule, participants forwent €0.50 in possible earnings. Rule violations did not have 

any externalities on others. b, Decision screen in the first iteration, when participants completed the 

task alone. They could move the circle figure across the screen by clicking the ‘Move’ button. Clicking 

once made the circle approach the red light and stop to wait. Clicking ‘Move’ again made the circle 

move across the screen and over the finish line (vertical line on the right-hand side). On the top, 

there was a timer starting at 20 and counting down until participants crossed the finish line. c, 

Compliance rates in iteration 1 as a function of  age. We do not observe any significant age trends 

(Table S1; P=0.495). Numbers of observations are shown at the bottom. In iteration 2, participants 

were shown the movements of three previous participants. These movements were taken from a 

prerecorded pool, and were selected to each display the opposite behaviour than the participants’ 

iteration 1 choice. That is, participants who complied with the rule in iteration 1 (green bars) 

observed three violating peers who moved before the stop light turned green; participants who 

violated the rule (red bars) observed three compliant peers, who waited at the stop light until it 

turned green. d, Decision screen in iteration 2, where participants completed the task in the 

presence of three peers. In this example, the three peers violated the rule, moving before the stop 

light turned green. An animated gif of the task (German original) without and with peers can be 

viewed here and here, respectively. The quantity of interest - measuring social information use - was 

whether or not a participant switched their behaviour upon observing peers choosing the opposite 

from their own (cf. Fig. 1a,b in the main text).  

http://54.236.133.145/videos/stop_light_task_solo_DE.gif
http://54.236.133.145/videos/stop_light_task_social_DE.gif
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Figure S2 | Decisions in Iteration 1 of the traffic light task as a function of age. a, Distribution of 

timing of decisions to move the circle before (red) or after (green) the traffic light turned green in 

the first iteration of the task. The circle figure took about two seconds to approach the stop light (cf. 

Fig. S1), and the light turned green after 12 seconds. At that time, the participants’ endowment had 

decreased from 20 to 8 points. We observe that most participants either moved directly when 

arriving at the traffic light (after about 2 seconds, violating the rule), or right after the traffic light 

turned green (after about 12 seconds, following the rule).  b, Frequencies of rule compliance (green) 

and violations (red) as a function of age. We do not observe any significant age trends (P=0.495; 

Table S2). Table S1 shows the number of observations for each age.  
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Figure S3 | Dictator game measuring social information use in altruistic giving. a, Stylised decision 

screen for the solo choice (see Supplementary Methods below for translations of all materials in 

full). Participants divided an endowment of 10 points between themselves and another anonymous 

previous participant. The numbers in the boxes at the bottom needed to sum up to 10 for a 

participant to proceed. This is the participants first donation decision (D1) in the game. b, After 

making their solo decision, participants were matched with another previous participant, and made 

a second decision (D2). Before they made this decision, they observed how another previous 

participant (the ‘peer’) divided their 10 points (donation X). We administered two within-subject 

experimental conditions, administered in two different sessions. In one condition, participants 

observed the decision of a ‘fair peer’, who kept 5 points for themselves and donated 5 to the other 

person. In the other condition, participants observed a ‘selfish peer’, who kept 10 points for 

themselves and donated 0 points to the other person. Then, the participant again divided the 10 

points. From this task we derive two quantities of interest measuring social information use: (i) 

whether or not a participant changed their donation decision after observing social information; and 

(ii) the adjustment of donation, divided by the distance between the participant’s first donation and 

social information: (D2 - D1) / (X - D1).  
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Figure S4 | Behaviour in the Dictator Games without and with social information. Symbols show 

donation decisions after observing social information as a function of donation decisions before 

observing social information (in both plots, each dot represents one participant). The grey diagonal 

band indicates cases where both decisions were the same. a, Behaviour in the ‘fair peer’ condition 

Peer donated 5. Most data points are either on, or above the diagonal, indicating that social 

information tended to increase donations. b, Behaviour in the ‘selfish peer’ condition. Most data 

points are either on, or below the diagonal, indicating that social information tended to reduce 

donations. 

 

 

  



Page 7 of 32 
 

 
 

Figure S5 | Perceptual judgment task measuring social information use in belief formation. The 

task is based on [2]. a, Participants observed an image showing a number of animals. After 6 

seconds, the image disappeared and participants had to  estimate how many animals were shown. b, 

Participants entered their first estimate (E1). c, Then they observed social information (X; in the form 

of the first estimate of a previous participant who completed the task before), and entered their 

second estimate (E2). This procedure is repeated for five rounds. Note that social information could 

be towards or away from the true value, and its distance was about 20% away from the participant’s 

initial estimate, to ensure a relatively constant scope for adjustments (Methods). For each round, we 

define social information use (s) as the adjustment from E1 to E2 as a fraction of the distance 

between X and E1: s = (E2 - E1) / (X - E1); rearranging the terms makes clear that E2 is an average of E1 

and X, weighted by s: E2 = (1 - s) * E1 + s * X. In other words, s indicates the relative weight assigned 

to social information. We characterise each individual’s propensity to use social information as the 

mean value of s across the five rounds. In our analyses we focus on cases 0 ≤ s ≤ 1.  
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Figure S6 | Estimates and adjustments in the BEAST. a, Distribution of first estimates as a 

proportion of the true value. On average, participants tended to underestimate the number of 

animals in the images (cf. Fig. S5), which is in line with previous research using estimation tasks, 

including studies using the BEAST paradigm [2–4]. b, Distribution of adjustments (s; cf. Fig. S5) across 

all participants in all rounds of the task. The grey background indicates regions where the second 

estimate was not a weighted average of a participant's first estimate and social information. In 2.6% 

of cases (19 out of 730), participants moved away from social information (s<0), and in 3.4% of cases 

(25 out of 730), participants moved beyond the social information (s>1). In the remaining 94% of 

cases, adjustments were weighted averages of the participant’s initial estimates and social 

information (0 ≤ s ≤ 1). We observe that participants were likely to keep their first estimate (s=0), 

which is consistent with previous results obtained with this task [2–4] as well as other tasks in the 

literature [5–7]. c, Distribution of revised estimates after observing social information. To quantify 

social information use, we selected social information around 20% away from participants’ initial 

estimates. Social information could therefore point towards, or away from the true value. As a 

result, on average, revised estimates were only very slightly (0.8% closer to the true value) more 

accurate than initial estimates. A linear model shows that on average, younger participants 

underestimated more than older participants (fitted values for E1/T: 10-year-olds’ first estimates 

were 67% of the true value; for 20-year-olds this was 85%; an increase of 1.86 percentage points 

each year; P<0.001). During the task, participants did not receive any feedback about their own 

accuracy and we experimentally controlled the distance between social information and 

participants’ first estimates, ensuring a constant scope for adjustment across rounds (Methods). 

Importantly, In the statistical analyses fitted to adjustments (Table S4), controlling for initial 

deviations from the true value did not change any of the main results. 
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2. Supplementary Tables 

 

Table S1. Age and gender distribution in our sample and across panels of Fig. 1 of the main text. All 

participants were recruited from the Berlin area and had German as their native language. We aimed 

for a sample balanced across ages, and within each age group, balanced gender balance. For the 

traffic light task (measuring rule following), we obtained a measure of social information from all 

participants, and assignment to experimental conditions depended on a participant’s behaviour in 

the first iteration, where they completed the task alone. That is, a participant observed either three 

bad examples or three good examples (Methods). For Dictator Game (measuring prosociality), each 

participant was exposed to both experimental conditions (in separate sessions), observing a selfish 

peer or a fair peer. We could only measure social information use for those participants whose initial 

donation was not identical to the donation of the peer. For belief formation we could calculate a 

measure of social information use for all participants. For calculating factor S for each participant, we 

required a measure of social information use in each of the three tasks (rule following: did or did not 

follow the examples; prosociality: an initial donation different from the social information in at least 

one of the conditions; and an average adjustment towards social information in the BEAST). The 

bottom row in the table shows the number of observations for each column. in accordance with 

GDPR rules we did not collect futher demographic or cognitive variables about which we did have 

any hypothesis.  
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Table S2. Determinants of rule compliance. Numbers show estimates from binomial regressions 

fitted to decisions in the traffic light task. Model 1 was fitted to decisions to either comply with the 

rule (coded as 1) or to violate the rule (coded as 0). We observe no significant effects of age or 

gender. Models 2 are fitted to decisions to conform to peers displaying the opposite behaviour or a 

participant’s own initial behaviour. Conforming is coded as 1, and sticking to own initial behaviour is 

coded as 0. We observe that participants are significantly more likely to conform to bad examples 

than to good examples. Furthermore, the overall likelihood of conforming to peers decreases with 

age. Model 3 is similar to Model 2, but tests the visual impression from Fig. 1a and 1b from the main 

text, that the difference in conforming to bad examples was particularly strong in early adolescence. 

This model does not support this visual impression: the interaction effect ‘age x condition’ is not 

significant. 

 

Model # 1 2 3 

Dependent variable Compliance in solo 

condition 

Following the examples 

condition  

(0=good examples, 

1=bad examples) 

 1.379 (0.629, 2.130)  

p < 0.001 

3.310 (-0.258, 6.878)  

p = 0.069 

female 0.635 (-0.030, 1.300)  

p = 0.062 

0.388 (-0.349, 1.126)  

p = 0.303 

0.404 (-0.339, 1.146)  

p = 0.287 

age -0.032 (-0.135, 0.072)  

p = 0.550 

-0.232 (-0.354, -0.110)  

p <0.001 

-0.161 (-0.332, 0.009)  

p = 0.065 

age x condition   -0.137 (-0.381, 0.108) 

p = 0.275 

constant 0.286 (-1.280, 1.853)  

p = 0.721 

2.223 (0.449, 3.998)  

p = 0.015 

1.243 (-1.211, 3.697)  

p = 0.321 

Observations 146 146 146 

Log Likelihood -98.971 -84.505 -83.905 

AIC 203.9 177.0 177.8 
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Table S3. Determinants of prosociality in the Dictator Game. Numbers show estimates of models 

fitted to donations across both conditions of  the Dictator Game (which were administered in 

separate sessions). Each model includes ‘participant’ as random intercept. Model 1 is a linear mixed 

model fitted to initial donations in both conditions. We observe that, unexpectedly,  initial donations 

happen to be slightly lower in the ‘selfish peer’ condition. More importantly, however, we observe 

no age effects in initial donations. Model 2 is a logistic generalized linear model  fitted to decisions to 

adjust initial decisions towards the social information (where keeping the initial donation is coded as 

0, and moving towards social information is coded as 1). We observe that the likelihood to move 

towards social information significantly decreased with age. Model 3 is a linear mixed model fitted 

to absolute adjustments. We observe that adjustments were of similar magnitude across both 

conditions, and, again, that this magnitude of adjustment decreased with age.  

 

Model # 1 2 3 

Dependent variable Initial decision Revision: Move (1) or 

keep (0) 

Absolute adjustment 

condition 

(0=fair example; 

1=selfish example) 

-0.762 (-1.195, -0.330)  

p = 0.001 

0.122 (-0.406, 0.650)  

p = 0.651 

0.001 (-0.361, 0.364)  

p = 0.995 

age -0.069 (-0.164, 0.025)  

p = 0.150 

-0.269 (-0.376, -0.161)  

p < 0.001 

-0.136 (-0.203, -0.070) 

p < 0.001 

female -0.140 (-0.743, 0.464) 

p = 0.650 

0.376 (-0.202, 0.955) p 

= 0.203 

0.038 (-0.387, 0.463) 

p = 0.860 

Constant 4.901 (3.333, 6.469)  

p < 0.001 

3.102 (1.413, 4.791)  

p < 0.001 

3.081 (1.938, 4.225)  

p < 0.001 

Observations 287 287 287 

Log Likelihood -635.5 -175.1 -561.2 

AIC 1,282.9 360.2 1,134.3 

BIC 1,304.9 378.5 1,156.3 
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Table S4. Determinants of adjustments in belief formation. Numbers show estimates of models 

fitted to estimate adjustments in the BEAST. Model 1 is a linear model fitted to mean adjustments 

across the five rounds of the task. We observe that adjustments significantly decrease with age. 

Model 2 is a linear mixed model fitted to adjustments in individual rounds, with ‘participant’ as 

random intercept. This model confirms the result from Model 1, that adjustments decrease with age. 

This model also highlights that across rounds of the task, individuals were consistent in their 

adjustments, with a repeatability (estimated with rpt function in R) of R = 0.36 [0.28, 0.44]. Model 3 

confirms the robustness of Model 2, fitting a logistic rather than a linear model to adjustments in 

individual rounds. Controlling for participants’ initial accuracy in individual rounds (by entering E1 / T 

as an additional predictor in model 2 and 3; cf. Fig. S6) does not change any of the reported results.  

 

Model # 1 2 3 

Dependent variable Mean adjustment Round-wise adjustment 

age -0.021 (-0.032, -0.011)  

p < 0.001 

-0.021 (-0.031, -0.011)  

p < 0.001 

-0.181 (-0.243, -0.119)  

p < 0.001 

female 0.035 (-0.031, 0.101)  

p = 0.301 

0.036 (-0.029, 0.101)  

p = 0.281 

0.220 (-0.148, 0.588)  

p = 0.242 

Constant 0.643 (0.486, 0.799)  

p < 0.001 

0.641 (0.486, 0.795)  

p < 0.001 

1.449 (0.551, 2.348)  

p = 0.002 

Observations 146 685 685 

R2 0.110   

Adjusted R2 0.098   

Log Likelihood  -53.1 -380.5 

AIC  116.2 769.1 

BIC  138.9 787.2 

Residual Std. Error 0.203 (df = 143)   

F Statistic 8.834 (df = 2; 143)   
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Table S5. Relationships between social information use across domains. Model 1 is a logistic model 

fitted to decisions to conform to peer behaviour (coded as 1) or to stick to one’s own initial 

behaviour (coded as 0). We observe that conformity in the traffic light task positively correlates with 

average adjustments in the belief formation task (BEAST). The predictor ‘condition in the traffic light 

task’ captures the effect that bad examples are more likely to be followed. Model 2 is a logistic 

generalized linear model fitted to decisions in both conditions of the Dictator Game to move 

towards social information (coded as 1) or to stick with one’s initial donation (coded as 0), using 

‘participant’ as random intercept. We observe that adjustments in the belief formation task 

positively correlate with decisions to move towards social information in the Dictator Game. Model 3 

has the same structure as Model 2, but has as the key predictor whether a participant did (coded as 

1) or did not (coded as 0) conform to examples in the traffic light task. We observe that conformity 

in the traffic light task is positively associated with decisions to move towards peer behaviour in the 

Dictator Game.  Overall, the results from this analysis show that social information use is correlated 

across the domains of rule compliance, prosocial giving and belief formation.  

Model # 1 2 3 

Dependent variable Conformity in traffic 

light task 

Moved towards peer donation 

adjustments in the 

belief formation task  

2.723 (0.907, 4.539)  

p = 0.004 

2.285 (0.705, 3.865)  

p = 0.005 

 

following   0.745 (0.030, 1.459)  

p = 0.042 

condition in traffic light 

(0=good examples, 

1=bad examples) 

1.505 (0.768, 2.242)  

p < 0.001 

 -0.447 (-1.137, 0.242)  

p = 0.204 

condition in Dictator 

Game 

(0=fair example; 

1=selfish example) 

 -0.145 (-0.741, 0.451)  

p = 0.635 

-0.136 (-0.742, 0.469)  

p = 0.660 

Constant -1.944 (-2.852, -1.036)  

p < 0.001 

-0.728 (-1.451, -0.005) 

 p = 0.049 

-0.011 (-0.614, 0.592)  

p = 0.971 

Observations 146 204 204 

Log Likelihood -88.192 -136.095 -138.150 

AIC 182.384 280.191 286.300 

BIC  293.463 302.891 
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3. Experimental Procedures and Materials 

 

Below you find English instructions of the behavioural experiments reported in our paper. Original 

instructions were in German (the native language of all participants), and are available upon request 

from the corresponding author. The behavioural tasks reported were administered two separate 

sessions which took place approximately four weeks apart. The tasks were part of a larger battery of 

tasks and questionnaires. The elements of the battery not reported in this paper which were part of 

a separate study designed to test a model of reward sensitivity. These included a number of 

questionnaires (e.g., measuring IQ and emotional intelligence) and an incentivized two-alternative 

forced choice task. The order of tasks was randomized between participants, with the constraint that 

the two sessions each contained only a single condition of the Dictator Game. The value of points 

varied between tasks to hold the expected hourly earnings constant across tasks and keeping the 

initial numbers of points in each task as multiples of ten.  

 

Where appropriate, clarifying comments on task screens are added in grey boxes. On-
screen buttons are indicated [between square brackets]. New screens are indicated with 
double horizontal lines. 

 

3.1. Task measuring social information use in rule compliance 

 

Instructions 

This task consists of several parts. 
In each part, you can earn points. 

How many points you earn, will depend on your decisions. 

Once you are ready, the computer will choose one of the parts to determine your earnings. That is, 
the number of points you earned in that part will be converted into real money, and will count 
towards your total earnings (20 points = €1.00).  

This means that only one of the parts will be chosen for payment for this task. 

[Continue] 

 

Instructions part 1 

In part 1 of this task you control a circle figure that you have to move across the screen and over the 
finish line.  
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When you click on the ‘Move’ button at the bottom of your screen, the circle will approach the 
traffic light and stop to wait. 
To move the circle again, again click the Move button.  

The rule is to wait at the stop light until it turns green. 

Your earnings for part 1 depend on the amount of time it takes you to move your circle across the 
finish line. 
You start with an endowment of 20 points. 
Each second, this endowment decreases with 1 point, until your circle has crossed the finish line. 

After part 1 you will receive the instructions for part 2. 

Please click ‘Continue’ when you understood these instructions. 
Before part 1 starts, a brief quiz will test whether you understood the task.  

[Continue] 

 

 

Control questions 

 

Please remember, that your earnings for part 1 depend on how much time you take to move your 

circle across the finish line.  
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You start with 20 points, and each second, this endowment is reduced with 1 point, until you reach 

the finish line. 

 

Please answer the following questions. 

 

1. Imagine that you wait at the stop light and move until it turns green. 

You finish the task in 15 seconds.  

How many points would you earn?   [numeric input field] 

 

2. Imagine you do not wait until it turns green. 

You finish the task in 4 seconds. 

How many points would you earn?   [numeric input field]  

 

[Continue] 

[Back to instructions] 

 

 

Ready to start 

That is correct! Please click below to start part 1. 

 

[Continue] 

 

 

 

Upon screen load, the following fade-in popup was shown. Participants had to click ‘OK’ before 

they could start the task itself. 

 

 

Reminder: 

• Press the Move button to move your circle 

• The rule is to wait at the stop light until it turns green. 
[OK] 
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Impression of the animated task at five time points in the game. For an animated gif (German 
original), see http://54.236.133.145/videos/stop_light_task_solo_DE.gif 
 

 
 

 

 

 

 

End of part 1 

 

This is the end of part 1.  

Please click below to continue to part 2. 

 

[Continue] 

 

 

Instructions part 2 

 

http://54.236.133.145/videos/stop_light_task_solo_DE.gif
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Part 2 of this task is similar to part 1. Again, you control a dark blue circle figure that you have to 

move across the screen and over the finish line. 

 

In this part, you will also see light blue circles. These circles show the movements of other 

participants. 

 

 

Like in part 1, your circle will approach the stop light when you press the ‘Move’ button. The move 
your circle again, you again have to click the ‘Move’ button.  

The rule is to wait at the stop light until it turns green. 

Again, you start with an endowment of 20 points. Each second, your endowment will be reduced 
with 1 point until your circle has crossed the finish line.  

After part 2 you will receive instructions for part 3.  

Please click ‘continue’ to start part 2.  

[Continue] 

 

This is a screenshot of the start point of the task. For an animated gif (German original), see 
http://54.236.133.145/videos/stop_light_task_social_DE.gif 
 

 

http://54.236.133.145/videos/stop_light_task_social_DE.gif


Page 19 of 32 
 

 

 

End of part 2 

 

This is the end of part 2 

Please click ‘Continue’ to proceed to part 3. 

 

[Continue] 

 

 

Instructions part 3 

Part 3 of this task is similar to part 1. You control a circle figure that you have to move across the 

screen and over the finish line.   
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Like in part 1, the circle will approach the stop light when you click ‘Move’. To move your circle 

again, again click the ‘Move’ button. 

The rule is to wait at the stop light until it turns green.  

Again, you start with an endowment of 20 points. Each second, your endowment will be reduced 
with 1 point until your circle has crossed the finish line.  

After part 3 this task is over.  

Please click ‘Continue’ to start part 3. 

[Continue] 

 

The animated decision screen of part 3 is identical to part 1. 

 

 

End of part 3 

 

This is the end of part 3. 

Please click ‘Continue’ to finish the task and see what you have earned. 

 

[Continue] 
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Your earnings in this task 

 

The computer has selected part X to determine your earnings. 

In this part you earned X points. 

These points are worth €X.  

 

Please ask the test leader for further instructions. 
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Task measuring social information use in prosocial behaviour: Dictator Game 

 

Instructions 

In this task you will make a number of decisions. 
With these decisions, you can earn points.  
Your decisions can also influence the earnings of other participants. 

How many points you earn, will depend on your decisions.  
At the end of this session, your points will be converted into money.  

20 points are worth €1.00. 

[Continue] 

 

A brief game 

In this task you will play a brief game. 
You will be matched with another person.  
This person has participated in a previous session. You have not interacted with this person before.  

In the game you are either player 1 or player 2.  
Player 1 receives 10 points and can decide how to divide these 10 points between player 1 and 
player 2. 

Once player 1 has made a choice, the game is over. 
Player 1 and player 2 receive the points that player 1 has allocated. 
At the end of this session, these points will be converted into money and will be given to you, and 
the money for the other player will be transferred to them. 

--- --- --- --- --- --- ------ --- --- --- --- --- ------ --- --- --- --- --- ------ --- --- --- --- --- --- --- --- --- --- --- --- --- 

Before we start, we want to make sure that you understood the rules.  
Please indicate whether the following statements are correct or incorrect. 

Player 1 decides how the 10 points will be divided between themselves and player 2.  

[correct] [incorrect] 

Player 1 receives the most points when they give all 10 points to themselves and 0 points to player 
2.  

[correct] [incorrect] 

Player 2 earns most points when player 1 gives all points to player 2.  
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[correct] [incorrect] 

 

[Continue] 

 

Correct! 

You have answered all control questions correctly. 
Please click below to continue. 

[Continue] 

 

Make your decision 

You are player 1. You receive 10 points. 

Please decide how you want to divide these 10 points between you and player 2.  

Points for yourself     Points for player 2 

[numeric input field]     [numeric input field] 

[Continue] 

 

A second brief game 

Thank you. Your decision has been recorded. 

Now you will play a second brief game. 
Again, you will be matched with a new person.  

This person has participated in a previous session and you have not interacted with this person 
before.  

In the game you will again be player 1. 
The other person will be player 2. 
You will receive 10 points and can decide how to divide these 10 points between you and player 2.  

This time, therefore you make your decision, you will see the decision of another player 1.  
This person has participated in a previous session and also had to divide 10 points between 
themselves and another participant. 
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After you have seen the decision of the other participant, you can make your own decision. 
Once you have made your decision, the game is over. 
You and player 2 receive the points that you allocated. 

--- --- --- --- --- --- ------ --- --- --- --- --- ------ --- --- --- --- --- ------ --- --- --- --- --- --- --- --- --- --- --- --- --- 

Before we start, we want to make sure that you understood the rules.  

Please indicate whether the next statements are correct or incorrect. 

In the second game, you again have to divide 10 points between yourself and player 2. 

[correct] [incorrect] 

Before you make your decision, you will see the decision of another player 1, who participated in a 

previous session.  

[correct] [incorrect] 

[Continue] 

Correct! 

You have answered all control questions correctly. 
Please click below to continue. 

[Continue] 

Make your decision 

You are player 1. You receive 10 points. 

Player 1 in the previous session made the following decision: 

Points for themselves     Points for player 2 

5       5 

 

Please decide how you want to divide the 10 points between you and player 2.  

Points for yourself     Points for player 2 

[numeric input field]     [numeric input field] 

[Continue] 
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The above information was given in the ‘fair peer’ condition. In the ‘selfish peer’ condition, we 
showed the following distribution of player 1 from the previous session: 10 for themselves and 0 
for player 2. 

 

Task completed 

This is the end of the task. 

You have earned X points.  

(Points from your decision in the first game plus points from your decision in the second game.) 

These points are worth €X.  

Please call the test leader for further instructions.  
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Task measuring social information use in belief formation: BEAST 

This task is based on the validated paradigm developed by Molleman et al (2019) [2].  

 

Instructions 

In this task you will make a number of estimates. 

The number of points you will earn in this task depends on how accurate your estimates are. 

[Continue] 

 

Instructions 1/3 

This task consists of 5 rounds. 

At the beginning of each round, an image will be displayed, showing a certain number of animals. 

The image will disappear after 6 seconds. After these 6 seconds, you have to estimate how many 
animals were shown.  

The better your estimate, the more points you can earn 

[Continue] 

 

Instructions 2/3 

Once the image has disappeared, you will have to enter your estimate of how many animals were 
displayed. 

This will be your estimate for part A of a round. 

Once you have entered your estimate, part B of the round begins. 
You can see the part A estimate of another participant.  

Over 100 people have completed this task before you. 
In each round, you can see the part A estimate of another participant of that round.  
The previous participant saw the exact same image as you. They also saw it for 6 seconds. 

Once the image had disappeared, they also had to estimate how many animals were displayed. 
They could also earn a larger bonus when their estimates were more accurate. 

Then you have to enter your estimate for part B of that round.  
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After you have entered your estimate for part B, the round is over, and a new round will start. 

[Continue] 

[Go back] 

 

Instructions 3/3 

Your bonus in this task 

The better your estimate, the more points you can earn in this task. 

Your bonus in Task X will be calculated as follows: 

In each round you can earn points. 
If your estimate of the number of animals is exactly correct, you earn 100 points. 
For each animal you were off, 5 points will be subtracted. 
Your points in a round cannot become negative. 

At the end of this session, your points will be converted into real money. 
In this task, 100 points are worth €0.30.  

During the task you will not receive information about your current earnings.  
The total number of points will be shown at the end of the session. 

Click ‘Continue’ if you understood the task. 
A brief quiz will follow to check whether you understood the task. 

If you have any further questions, please ask the test leader! 

[Continue] 

[Go back] 

 

Did you understand everything? 

To test if you understood the task, please indicate whether the following statements are correct or 
incorrect: 

In each round of this task you will see an image. You have to estimate how many animals are 
shown in the image. 

[correct] [incorrect] 

Once you have entered your estimate, you will see the estimate of another participant, who 
completed this task before. You can then enter a second estimate. 
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[correct] [incorrect] 

The better your estimate, the more points you will earn. 

[correct] [incorrect] 

The more points you earn, the more money you get at the end of the session 

[correct] [incorrect] 

[Continue] 

[Back to instructions] 

 

Round X of 5 

In round 1, the following text was displayed 

Thank you! You have answered all questions correctly. The task starts now.  

In rounds 2-5, the following sentence was displayed as the first sentence 

A new round starts now. 
 

When you click ‘Continue’, an image will be displayed, showing a number of [animal_name]  

In rounds 1-5, the placeholder [animal_name] showed the respective animal name from the 
following 5 animal species: ants-bees-flamingos-cranes-crickets; always shown in this fixed order. 

After 6 seconds, the image will disappear. 

Then you can enter your estimate of how many ants/bees/flamingos/cranes/crickets were displayed. 

Click ‘Continue’ when you are ready. 

[Continue] 
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This is the stimulus for round 1; below we show the stimuli for rounds 2-5 (smaller sized). The 
screen also showed a countdown from 6 to 0 seconds. 

 

 

 

Round 1: part A estimate 

How many ants/bees/flamingos/cranes/crickets were displayed? 

[numeric input field] 

[Continue] 
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In contrast to Molleman et al 2019 (which used an adult sample), we did not use any timers in this 
experiment as to not hurry the younger participants in our sample. 

 

 

Round 1: part B estimate 

 

You estimate of [your_estimate] has been recorded. 

Now we show you the part A estimate of another participant who completed this task before you. 

This participant saw the exact same image as you did, and also saw it for 6 seconds. 

The estimate of the other participant was: [social_information]. 

Below you can enter your estimate for part B. 

 

How many [animal_name] were displayed? 

[numeric input field] 

 

The placeholders [your_estimate] and [social_information] showed the estimates of the current 
participant and the estimate of a previous participant, respectively. The placeholder 
[animal_name] displayed the name of the animal shown in the stimulus in the current round. 
Again, we did not use any timers in this experiment as to not hurry the younger participants in our 
sample. 

 

[Continue] 

 

 

End of this round 

 

This is the end of round X.  

Please click ‘Continue’ to proceed. 

 

[Continue] 

 

 

End of task 

 

You have finished the task.  

Your earnings will be shown to you at the end of this session. 

Below you find a few questions about this task.  

Please answer these questions. 

 

How hard did you find this task? 

[very easy] [easy] [not easy, not hard] [hard] [very hard] 

 

Did you use a certain ‘rule’ or ‘tactic’ to make your estimates after you saw the estimate of the 

previous participants? 

[text input field] 
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What was your general impression of the previous participants? 

[text input field] 

 

If you have any further comments on this task, please write them below: 

[text input field] 

[Continue] 

 

 

Task finished 

 

You have finished this task. 

Your earnings will be shown to you after this session has finished.  

You can now take a short break. 

Click below when you are ready to start the next task. 

 

[Continue] 

 

 

Your earnings in this task 

 

In this task, you have completed 5 rounds in which you estimated how many animals were shown on 

an image. 

 

In each round you first made an estimate (‘part A’) and then saw the estimate of a previous 

participant. Then you entered a second estimate (‘part B’). 

 

In each round you could earn 100 points if your estimate was exactly correct.  

For each animal you were off, we subtracted 5 points.  

In this task you earned X points. 

 

In this task, 100 points were worth €0.30. So, your bonus earnings for this task are X. 

 

On average your estimates were X away from the real number. 

Your most accurate estimate was X animals off (round X, part X). 

Your least accurate estimate was X animals off (round X, part X). 

 

Please ask the test leader for further instructions. 
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