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Abstract

Children construct their social preferences and behaviors based on their social interactions and beliefs about other’s behavior.

Most studies that evaluate the influence of social norms on children’s sharing behavior has focused on sharing decisions, while

no previous study has evaluated whether norms about generosity could change beliefs about other’s sharing behavior. In the

current study, 4–10-year-old children (N = 101) played two dictator games; one as baseline and the other after being exposed to

either a generous or a selfish descriptive norm. Our results showed that, after being exposed to descriptive norms, all children

changed their beliefs about others’ sharing behavior. However, these norms did not influence children’s sharing decisions. These

results suggest that children´s beliefs about sharing behavior could be more malleable than their actual sharing decisions. These

insights might help to design interventions aimed to change beliefs and, in turn, to model prosocial behaviors in children.

Do social descriptive norms about generosity change children’s sharing decisions and beliefs?

Abstract

Children construct their social preferences and behaviors based on their social interactions and beliefs about
others’ behavior. Most studies that evaluate the influence of social norms on children’s sharing behavior
has focused on sharing decisions, while no previous study has evaluated whether norms about generosity
could change beliefs about others’ sharing behavior. In the current study, 4–10-year-old children (N = 101)
played two dictator games; one as baseline and the other after being exposed to either a generous or a selfish
descriptive norm. Our results showed that, after being exposed to descriptive norms, all children changed their
beliefs about others’ sharing behavior. However, these norms did not influence children’s sharing decisions.
These results suggest that children´s beliefs about sharing behavior could be more malleable than their
actual sharing decisions. These insights might help to design interventions aimed to change beliefs and, in
turn, model prosocial behaviors in children.

Highlights

• We evaluated whether descriptive norms about generosity could change both sharing decisions and
beliefs in 4–10-year-old children.

• Children played two dictator games, before and after descriptive norms. After norms, children changed
sharing beliefs but not decisions.

• Beliefs regarding others’ behavior seem to be malleable and this could be used to boost prosocial
behaviors in children.

Keywords: moral development, altruism, prosocial behavior, dictator game, social norms.
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Introduction

The foundations of sharing behavior are present early in development. Infants as young as 10 and 12 months
look longer when resources are divided unequally [1,2], and by the second year of life, infants exhibit the
early roots of sharing behavior by spontaneously sharing valuable resources, such as food or toys, with
adult strangers expressing need [3,4]. The task most widely used to study sharing behavior in children is the
Dictator Game (DG), in which a participant (i.e., dictator) receives a sum of valuable resources (i.e., stickers
or pieces of candy) and is given the opportunity to share them with another child (i.e., recipient). Although
dictators are not obligated to share their own resources, most children are willing to share them with an
unknown recipient[4,5] with the amount of resources shared increasing with age [6–13]. It has been suggested
that children’s sharing behavior develops on a selfish-generous continuum, with children of 7-9 years old being
more likely to make an equal split of the resources [9,11,14–16] than younger children. This developmental shift
toward the preference for equal distributions in middle childhood is commonly explained by a more flexible
understanding of fairness norms and an internalization of social norms [7,17–20]. In this line, cross-cultural
studies have shown that children’s sharing behavior looks similar across cultures until middle childhood,
at which point it starts to align with the social norms exemplified by adults and peers[7,21–24]. Therefore,
social norms about generosity only influence [6,25], or the influence is higher [8,12], on sharing decisions of
children older than 7-9 years old. Children younger than 7 years old, although they understand social norms
[26–28], and even enforce them as third parties [27,29], they behave selfishly during resource distribution tasks.
This phenomenon is known as the “knowledge-behavior gap” and depicts a mismatch between what young
children know to be a desirable sharing behavior and their actual behavior [30,31].

However, an intriguing question that has not been assessed by previous studies is whether young and middle-
aged children understand/believe that social norms could model others’ sharing behavior. From a construc-
tivist perspective[32], children’s interpretations about the behavior of others build their social mental models
and, in turn, guide how they think and behave toward others. Thus, it is important to understand, not only
whether social norms model children’s sharing behavior, but also if such norms could influence children’s
beliefs about other’s sharing behavior. A previous study[8] has found that children between 6 and 12 years
old have strong beliefs about others’ sharing behavior which do not seem to be affected by norms stating
that other participants would be forced to behave generously or selfishly. However, to our knowledge, no
study has assessed if norms describing the typical sharing behavior of peers, (i.e., social descriptive norms)
could influence children’s beliefs about the sharing behavior of others.

In the current study, we evaluated whether children between 4 to 10 years of age would change their sharing
decisions and their beliefs about others’ sharing behavior after being exposed to descriptive norms about
generosity. For this aim, children participated in two DGs. In the first one (baseline), each participant had
the opportunity to share up to 10 stickers with an anonymous child. In the second game (post-test), before
they played the same DG, children were randomly assigned to one of two conditions: (i) generous condition,
where participants were told that previous children had shared an average of eight stickers; or (ii) selfish
condition, where participants were told that children had shared an average of two stickers. In both games,
we evaluated how many stickers the participants shared (i.e., sharing decisions), and their beliefs about
others’ sharing behavior by asking them how many stickers they thought the next participant would share
when playing the same game (i.e., sharing beliefs). Given that children from 4 to 10 years old are capable of
understanding norms[30,31], we expected that all children would be more likely to change their beliefs about
other’s sharing behavior according to the nature of the social descriptive norm exposed. Regarding their
sharing decisions, and following previous studies[8,12,15,25], we expected only children older than 9 years old
to modify their sharing decisions in response to the descriptive norms.

Materials and Methods

Participants

The minimum sample size required for this study was calculated based on the results of a similar previous
study [8]. We estimated an N = 90 and 30 participants in each age group to find significant differences
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between generous and selfish conditions, with a power of 0.80.

One hundred and sixteen children between 3 and 10 years old were recruited from a private school (n = 79)
and at the Science Cultural Center (n = 37) in (city ,country )11Details in this version have been hidden
in order to comply with the double anonymized review policy.. The school and the Science Cultural Center
were located in urban areas and featured children from middle to high socioeconomic status. From the initial
sample, 15 participants were excluded: 10 of them because they did not complete the second phase of the
game (six boys, four girls), one because of a history of neurological disorder (a girl) and two for not being
able to comprehend the task’s rules (one boy, one girl).

The final sample included three age groups: 4-5 (n = 38), 6-8 (n = 34), and 9-10 (n = 29) year-old
children. Children from each age group were randomly assigned to the generous or to the selfish condition.
Participants in both conditions were matched according to age and gender, while no significant differences
in these variables were found between conditions (age: U = 1145, p= .409; gender: x 2

(1) = 1.13,p = .288;
see Table 1).

All participants provided a verbally informed assent, and a parent or caregiver gave written informed consent
on behalf of the child enrolled in the study. These written informed consents follow the norms of the
declaration of Helsinki22Details about further Ethics Committees have been hidden in this version in order
to comply with the double anonymized review policy..

Table 1

Age and gender distribution across conditions

Generous Condition Generous Condition Generous Condition Selfish Condition Selfish Condition Selfish Condition
n Gender (boys:girls) Mean age (SD) n Gender (boys:girls) Mean age (SD)

4 to 5 yrs. 15 11:4 4.53 (0.51) 23 6:17 4.39 (0.49)
6 to 8 yrs. 16 3:13 6.56 (0.81) 18 4:14 7.06 (0.80)
9 to 10 yrs. 15 4:11 9.40 (0.50) 14 6:8 9.36 (0.49)

Task

We used a modified version of the DG in which children were given a certain amount of stickers and offered
to share all or part of them with another child. This game is widely used as a measure of fairness and sharing
behavior in children [8,12,25,33], while stickers have been shown to be a valuable resource for early and middle
childhood children [9].

All participants played two DGs. In the first one (baseline), the experimenter laid out 25 stickers on a table
and told the participant that he/she could select 10 of their favorite ones to keep as a gift. After that, the
participant was told that the stickers were running out and asked if he/she could share his/her stickers with
an unknown child from another school/museum (gender matched). Then, the experimenter displayed two
opaque envelopes, assigning one for the participant by writing his/her name on it and leaving the other one
with a blank space for the unknown child. It was explained to the participant that he/she could keep in their
envelope as many stickers as he/she wanted and that he/she could share stickers or not by putting them
into the other child’s envelope. Then, the participant responded to control questions that aimed to ensure
the understanding of the task’s rules. Next, the experimenter turned around and waited until the allocation
was completed to turn back. Afterwards, the experimenter took away the recipient’s envelope and asked
the participant how many stickers this girl/boy would share when playing the same game. The answer was
registered and used as a measure of the sharing beliefs. After the participant left the room, the experimenter
counted the number of stickers shared with the unknown recipient and used this number as a measure of the
sharing decisions.

In the second game (post-test), participants were assessed with the same DG used in the baseline, with the
only difference that before to play, they were informed about the descriptive norm. Participants assigned
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to the generous condition, were told that children from this school/museum generally shared eight stickers
and kept two for themselves. Participants assigned to the selfish condition, were informed that children
from this school/museum generally shared two stickers and kept eight to themselves. Participants were
randomly assigned to one of these conditions and played the same DG as in the baseline. During control
questions, they were asked whether they remembered how many stickers shared the majority of the children
of this school/museum (descriptive norm) and in case that the participant did not remember the norm,
the experimenter repeated it. No significant differences in both dependent measures were observed between
participants who remembered the descriptive norm and those who did not remember it (see Table S1 in
Supplementary Data). Each phase of the task lasted approximately five minutes. A detailed description of
the instructions is included in Supplementary Data.

Data analysis

Following the method employed by previous studies[25], we first used t- test to evaluate whether children
would differ between generous and selfish conditions in both baseline measures of sharing decisions and
beliefs. Subsequently, we tested the influence of descriptive norms in the post-test measures. To this aim,
we used two different linear mixed-effects models in which post-test measures of sharing decisions and beliefs
were included as dependent measures. Fixed effects in each model were: (i) Condition (generous vs. selfish;
reference level = generous), (ii) Age group (4-5 yrs. vs. 6-8 yrs.; 9-10 yrs.; reference level = 9-10 yrs.), and
(iii) baseline measures of sharing decisions (model that included post-test sharing decisions as dependent
measure) or sharing beliefs (model that included post-test sharing beliefs as dependent measure). As random
effects, we included: (i) Institution (School; Science Cultural Center) and (ii) Subject (ID). We contrasted
interactions between Condition and Age Group using Tukey’s HSD corrections. Both linear mixed-effects
models were fit to the data using the package lme4 [34,35] from the R programming environment[36]. In order
to obtain p -values for the different effects and interactions, we used the package lmerTest,which applies
the Satterthwaite’s method for approximating degrees of freedom for the t and F tests[37]. Lastly, in each
model we included Sex as a fixed effect and performed model comparisons using the ANOVA function of
the lme4 package to establish whether there were significant differences between models with and without
this variable. While no significant differences were found between models (p > 0.05), Akaike Information
Criterion (AIC) values indicated that the relative amount of information lost was lower (and hence the
quality of the model was better) in the model where Sex was not included. Thus, in the following section
we introduce results without taking this variable into account, but we present models including Sex as fixed
factor in Tables S2 and S3 of Supplementary Data.

Results

Sharing decisions and beliefs in the first DG (baseline)

Given that children were randomly assigned to the generous and selfish conditions, we expected to find
no significant differences in the number of stickers shared and their beliefs about other’s sharing decisions
in both baseline measures. As we expected, children from both conditions did not differ in both sharing
decisions (t (30) = -1.24,p = .22; see Figure 1A) and beliefs (t (30) = -1.30,p = .20; see Figure 2B) and
no significant differences between conditions were observed in each age group (see details in Table S4 of
Supplementary Data).

4
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Figure 1: Comparison of sharing decisions in generous and selfish conditions, according to baseline (A) and
post-test (B) DGs, in each age group. Bars represent the mean and error bars the standard error of the
mean (SEM). The dotted red line represents the egalitarian decision in the game.

Figure 2: Comparison of sharing beliefs in generous and selfish conditions, according to baseline (A) and
post-test (B) DGs, in each age group. Bars represent the mean and error bars the standard error of the
mean (SEM). The dotted red line represents the egalitarian decision in the game.

Sharing decisions and beliefs in the second DG (post-test)

5
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In the second DG, children were exposed to either a generous or a selfish descriptive norm before start
playing. Regarding sharing decisions, we expected that only children older than 9 years old would differ in
the number of stickers shared between generous and selfish conditions. However, against our predictions, we
did not find a significant interaction between Condition and Age group in the linear mixed-effect model that
included sharing decisions as dependent measure (see Table 2). Instead, we found a significant main effect of
Age group: the 9-10 year-old age group shared significantly more than the 4-5 year-old age group (β = -1.162,
SE = .483, t = -2.400, p = .018, see more results in Table 2). Although we observed no significant main
effect of Condition (β = 0.576, SE = .337, t = 1.706,p = .091), there was a tendency towards significance
showing that children in the generous condition shared slightly more than children in the selfish condition
(see Figure 1B). Lastly, we found that the number of stickers shared during the first game was a significant
predictor of decisions in the second DG (β = 0.465, SE = .099, t = 4.711, p < .001).

Table 2

Results from the linear mixed-effects model for sharing decisions

β SE t p
Intercept 2.659 .559 4.751 < .001
Baseline sharing beliefs .464 .099 4.711 < .001
Condition .576 .337 1.706 .0912
Age group (4-5 yrs.) -1.162 .483 -2.408 .018
Age group (6-8 yrs.) -.428 .478 -.896 .373
Condition x Age group (4-5 yrs.) -.589 .461 -1.278 .204
Condition x Age group (6-8 yrs.) -.423 .471 -.898 .372

Regarding sharing beliefs, given that even young children could understand fairness norms, we expected
that all children would differ between conditions in their beliefs about other’s sharing behavior. As we
expected, we found a significant main effect of Condition (β = 3.393, SE = 1.294, t = 2.622, p = .010).
Figure 2B shows that participants exposed to the generous norm thought that other children would share
more compared to participants informed about the selfish norm. Although we did not find a significant main
effect of Age group, we observed a tendency toward significance that shows that the older group thought
that other children would share more stickers compared to both the young (β = -3.293, SE = 1.705, t =
-1.931, p = .057) and middle-aged groups (β = -3.081, SE = 1.705, t = -1.849, p = .068). However, as we
expected, no significant interaction between Age group and Condition was found (see Table 3), indicating
that the effect of condition on sharing beliefs was similar among age groups. Lastly, unlike sharing decisions,
we did not find that baseline sharing beliefs were a significant predictor of beliefs in the second DG (β =
0.420, SE = .357, t = 1.176, p = .243).

Table 3

Results from the linear mixed-effects model for sharing beliefs

β SE t p
Intercept 6.027 1.938 3.11 .003
Baseline sharing beliefs .42 .357 1.176 .243
Condition 3.393 1.294 2.622 .010
Age group (4-5 yrs.) -3.293 1.705 -1.931 .057
Age group (6-8 yrs.) -3.082 1.666 -1.849 .068
Condition x Age group (4-5 yrs.) -2.598 1.679 -1.547 .126
Condition x Age group (6-8 yrs.) -2.246 1.667 -1.348 .182

Discussion

6
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In the current study, we tested the influence of descriptive norms about generosity on sharing decisions and
beliefs in children between 4 and 10 years of age. As we expected, we found that all children change their
beliefs about others’ sharing behavior in response to the descriptive norms. However, against our predictions,
children older than 9 years old did not change their sharing decisions accordingly to the norms. These results
suggest that sharing beliefs are more influenced by descriptive norms than sharing decisions.

To our knowledge, this is the first study that tested whether descriptive norms about generosity could change
beliefs about others’ sharing behavior. Only one previous study [8] has compared sharing beliefs between
children that were informed that the recipient would be forced to share and children that were told that
the recipient would be forced not to share. In that study, participants were asked how they imagined that
the recipient would behave if he/she was able to behave freely (i.e., was not obligated to share or not to
share). The authors found that injunctive norms about sharing did not curve children’s beliefs about others’
real desires and motivations to share. In our study, we found that after acknowledging a descriptive norm,
children aligned their beliefs about other’s sharing behavior according to the norm. This result suggests
that, unlike injunctive norms, descriptive norms could model children’s beliefs about generosity. Given that
social behavior is implicitly shaped by beliefs about the social world [8,32,38], these beliefs might influence
how children think and act toward others. A previous study [8] showed that children who initially think
that other children are generous, share more resources than those who think that children typically do not
share. In our study, despite all children aligned their beliefs about other’s sharing behavior according to the
descriptive norm, they did not to adjust their sharing decisions in consonance with such norms. Therefore,
we did not observe that beliefs about other’s sharing behavior guided children’s sharing decisions. Future
studies should investigate whether changes in beliefs about generosity could guide other social behaviors
such as helping, cooperation or altruistic punishment.

Regarding sharing decisions, our results show that descriptive norms did not significantly impact on children’s
willingness to share. We only observed a borderline significant effect of condition whereby all age groups
shared slightly more after the generous norm in comparison with the selfish norm (see Figure 1B). Following
previous studies[8,12,25] we expected this effect to be significant in 9–10-year-old children, but on the contrary,
we did not find a significant interaction between condition and age group. One possible explanation is that
older children followed an equality norm[7,17–20], which made them fix their baseline and post-test decisions
close to the equal split of resources (see Figures 1A and 1B). Therefore, the equality norm might have been
taken as a stronger rule for their sharing decisions than the descriptive norms introduced during the game.
Another possible explanation of why descriptive norms were not effective enough to curve older children’s
sharing decisions is because children may prefer to be consistent in their sharing decisions during both games.
Thus, we observed that baseline sharing decisions were strong predictors of sharing decisions in the post-test.
In other words, children shared similarly during both DGs. This was not the case for sharing beliefs, where
initial beliefs about other’s sharing behavior did not predict sharing beliefs in the post-test. In sum, it is
possible that children’s decisions were not sufficiently influenced by the descriptive norms because children
wanted to be consistent with their first decision. Lastly, it is also possible that the study was underpowered
to detect existing differences between conditions. Although we have performed power estimation analysis
to calculate the sample size, most studies that manipulate social norms have included a bigger sample size
[6,8,12,15,25]. Future replication studies with higher sample sizes could confirm whether or not descriptive
norms about generosity could modify children’s sharing decisions.

Conclusion

Taken together, our results showed that descriptive norms about generosity change children’s beliefs about
the sharing behavior of others, while such change might not be enough to impact on their actual sharing
decisions. These results suggest that beliefs about other’s social behavior that children use to construct
their social-cognitive mental models, could be malleable through introducing social descriptive norms. This
insights could help to design interventions aimed to change beliefs and, in turn, promote more prosocial
behaviors in children.
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19. Köster, M., Schuhmacher, N., & Kärtner, J. (2015). A CULTURAL PERSPECTIVE ON PROSOCIAL
DEVELOPMENT. Human Ethology Bulletin , 12.

20. Tomasello, M., & Vaish, A. (2013). Origins of Human Cooperation and Morality. Annual Review of
Psychology , 64 (1), 231–255. https://doi.org/10.1146/annurev-psych-113011-143812

21. Blake, P. R., McAuliffe, K., Corbit, J., Callaghan, T. C., Barry, O., Bowie, A., Kleutsch, L., Kramer,
K. L., Ross, E., Vongsachang, H., Wrangham, R., & Warneken, F. (2015). The ontogeny of fairness in seven
societies. Nature , 528 (7581), 258–261. https://doi.org/10.1038/nature15703

22. Blake, P. R., Corbit, J., Callaghan, T. C., & Warneken, F. (2016). Give as I give: Adult influ-
ence on children’s giving in two cultures.Journal of Experimental Child Psychology , 152 , 149–160. htt-
ps://doi.org/10.1016/j.jecp.2016.07.010

23. Callaghan, T., & Corbit, J. (2018). Early prosocial development across cultures. Current Opinion in
Psychology , 20 , 102–106. https://doi.org/10.1016/j.copsyc.2017.07.039

24. House, B. R., Silk, J. B., Henrich, J., Barrett, H. C., Scelza, B. A., Boyette, A. H., Hewlett, B. S.,
McElreath, R., & Laurence, S. (2013). Ontogeny of prosocial behavior across diverse societies.Proceedings of
the National Academy of Sciences , 110 (36), 14586–14591. https://doi.org/10.1073/pnas.1221217110

25. Samek, A., Cowell, J. M., Cappelen, A. W., Cheng, Y., Contreras-Ibáñez, C., Gomez-Sicard, N.,
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