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Abstract 
 

Self-control emerges in a rich sociocultural context. Do group norms around self-control 

influence the degree to which children use it? We tested this possibility by assigning 3-5 year-old 

children to a group, and manipulating their beliefs about in-group and out-group behavior on the 

classic marshmallow task. Across two experiments, children waited longer for two 

marshmallows when they believed their in-group waited and their out-group did not, compared 

to children who believed their in-group did not wait and their out-group did. Group behavior 

influenced children to wait more, not less, as indicated by comparisons with a control condition 

that was assigned to a group but received no information about groups’ delay behavior (Expt 1). 

Children also subsequently valued delaying gratification more if their in-group waited and their 

out-group did not (Expt 2). Childhood self-control behavior and related developmental outcomes 

may be shaped by group norms around self-control, which may be an optimal target for 

interventions.  
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What shapes our ability to exercise self-control – to inhibit the urge to order chocolate 

cake when on a diet, or to save money now for a bigger payoff later? People vary in how 

successful they are at engaging self-control. Children are notorious for struggling with it. 

Childhood self-control predicts important life outcomes (e.g., employment, academic success, 

health, wealth, criminality; Mischel, Shoda, & Rodriguez, 1989; Moffitt, Arseneault, Belsky, 

Dickson, Hancox, et al., 2011), suggesting it is an early-emerging and stable individual 

difference that supports adaptive behavior throughout life. Identifying factors that predict self-

control in childhood and beyond is thus of considerable interest.  

Self-control is often explained in terms of early-developing cognitive skills, such as 

executive functions (e.g., goal maintenance, working memory, and inhibition) and associated 

prefrontal circuitry (Bunge & Zelazo, 2006; Casey, Somerville, Gotlib, Ayduk, Franklin et al., 

2011) and psychological traits (e.g., Duckworth, Tsukayama, & Kirby, 2013; Moffitt et al., 

2011). However, self-control does not emerge in isolation, but in a rich sociocultural context that 

may influence how it is exercised and develops. Self-control is linked to parenting (e.g., Bernier, 

Carlson, & Whipple, 2010; Lamm, Keller, Teiser, Gudi, Yovsi et al., in press) and 

socioeconomic status (SES; e.g., Hackman, Gallop, Evans & Farah, 2015). Self-control may be 

moderated by beliefs about the reliability of the environment and social trust. Children and adults 

wait less for rewards when the person providing the reward is unreliable (e.g., Kidd, Palmeri, & 

Aslin, 2013) or untrustworthy (Michaelson & Munakata, 2016; Michaelson, de la Vega, 

Chatham, & Munakata, 2013). Children also adjust whether they exercise self-control in 

response to an adult model’s delay behavior (Bandura & Mischel, 1965) or undesirable outcomes 

(Lee & Carlson, 2015). 

We propose and test another possibility – that self-control is influenced by group 
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membership and norms. Adults and children can be strongly influenced by the behavior and 

norms of others, in their attitudes, judgments, and behaviors (Kim, Chen, Smetana, & 

Greenberger, 2016; Myers & Lamm, 1976). While self-control might seem like a universally-

valued behavior, the importance placed on self-control in modern society is relatively new 

(Pinker, 2011). And while self-control is prominent in both popular press coverage and scientific 

journal articles today, cultures, communities, peer groups, and family members may vary in how 

much they emphasize self-control and the importance of using it to achieve goals (Carlson & 

Zelazo, 2011; Lamm et al., in press). Thus, variations in group behavior and norms around self-

control might influence whether self-control is used and how it develops. Cultures differ in 

delaying gratification (e.g., Lamm et al., in press); however, such patterns could be due to either 

cultural norms around self-control or other differences between cultures.  

One way to assess influences of group norms is by manipulating children’s identification 

with a group who shows or does not show self-control. Group behavior motivates children from 

infancy (e.g., Xiao, Wu, Quinn, Liu, Tummeltshammer, et al., 2017). Preschoolers show in-

group biases based on factors such as eye color and accent (Bigler, Jones, & Lobliner, 1997; 

Kinzler, Corriveau, & Harris, 2010) even when there is no substantive basis for group 

membership (Dunham, Baron, & Carey, 2011), and such biases influence their actions (Jordan, 

McAuliffe, & Warneken, 2014). Thus, if group norms play a role in self-control, then learning 

that one’s in-group engages in self-control (and one’s out-group does not) should influence 

children to increase their self-control behavior. 

Gaining insight into the influence of group behavior on self-control is timely given 

interest in interventions to support the development of self-control, and the mixed findings thus 

far (Diamond & Lee, 2011). Common issues are the absence of long-term effects, and 
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improvements that are generally confined to tasks similar to those used to train control (so-called 

‘narrow transfer’). If group behavior influences children’s tendency to use self-control, then 

interventions that capitalize on this (e.g., by working to influence norms and values) may achieve 

broader transfer and longer-lasting gains.  

We examined the influence of group membership on self-control behavior by testing 

whether in-group identity influences children’s tendency to delay gratification on the classic 

marshmallow task, in which children are given the option of having a small reward right away 

(one marshmallow) or waiting for a larger reward (two marshmallows) (Mischel, et al., 1989). In 

two experiments, we assigned children to an in-group using a “minimal groups” induction 

procedure that creates in-group bias in young children  (Dunham, et al., 2011), and manipulated 

the degree to which self-control was presented as a group norm. Children were randomly 

assigned to conditions varying in what children were told about the behavior of their group and 

of another group on the marshmallow task. We predicted that children would delay gratification 

longer on the task when their group delayed while the other group did not, compared to children 

whose group did not delay gratification while the other group did.  

Method 

Participants 

Ninety-eight 3- to 4-year-old children (Mage = 4.22 years SDage = 0.33, range = 3.55 – 

5.00; males = 46) were recruited from a database of families who had previously indicated 

interest in participating in child development research. Of these children, eight were excluded  

because they became upset while waiting for two marshmallows (n = 1), required their parent to 

stay in the room throughout the procedure (n = 2), left the room (n = 2), ate the marshmallow 

before being exposed to the manipulation (n =1), or due to experimenter error that affected the 
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manipulation (n = 1) or equipment failure that affected the manipulation (n = 1). We selected our 

sample size with a view to the feasibility of collecting the data within an academic semester and 

to roughly double that of previous studies (Kidd et al., 2013; Michaelson, et al., 2016). A power 

analysis informed by previous effect sizes was not possible due to a lack of precedent for this 

specific experimental manipulation in the literature. Data were collected between February and 

May of 2016. 

For 97% of our participants, at least one parent had a four-year college degree or higher, 

2% completed high school and some college, 1% completed high school only. The racial makeup 

of the sample was 97% Caucasian, 1% African American, 1% Native Hawaiian, and 1% 

American Indian. Ninety-six percent of the sample was non-Hispanic/non-Latino.  

Design 

We employed a between-subjects experimental design, randomly assigning children to 

one of three conditions in which 1) in-group members waited for a larger reward and out-group 

members did not (in-group-waited condition, for short); 2) in-group members did not wait for a 

larger reward and out-group members did (in-group-didn’t-wait condition, for short); and 3) no 

information was provided about in-group or out-group members delay behavior (control 

condition). All children then completed the marshmallow test (Mischel et al., 1989).  

Procedure 

Overview. Children were brought into a small room and seated at a white table. A video 

camera was set up on a tripod to record the session, along with a webcam, which fed into an 

adjacent room where the child’s parent was observing. A lidded opaque rectangular container 

contained the plated marshmallow and green t-shirt. The room was otherwise empty and without 

decoration. The experiment began with the in-group induction, followed by an introduction to 
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the marshmallow test, the experimental manipulation, and then the marshmallow test proper. 

Children were also asked questions at different points in the procedure that served as 

manipulation checks. 

In-group induction. Following Dunham et al., 2007, we arbitrarily assigned children to a 

group and we did not use any procedure to specifically encourage in-group affiliation. The 

experimenter knelt beside the seated child and said, “Guess what? You get to be in the green 

group today. Alright. Just like these kids here.” The experimenter placed in front of the child a 

laminated 8 x 12 card depicting headshots of four children wearing green shirts presented in a 2 

x 2 format with a boy then girl on the top row, and girl then boy on the bottom row. These 

pictures have been used and validated in previous research on young children’s in-group 

preferences (Dunham et al., 2011). The children in the pictures appear to be 4-5 years of age. All 

of the children were Caucasian. 

The experimenter continued, “The green group is great. Here’s a special green shirt for 

you to wear because you’re in the green group.” The experimenter then helped the child put on 

the shirt. Next, the experimenter placed on the table (to the right or left of the in-group, 

randomized between participants) a picture of the out-group and said, “Now look here, this is the 

orange group. This isn’t your group; it’s a different group.”  The format and gender makeup was 

identical across the in- and out-groups. The children also looked similar across the groups, but to 

ensure no biases towards particular children we randomized across participants which group of 

children was shown with green shirts and presented as the in-group. 

Memory for group. The experimenter asked, “So which group are you in?” If children 

hesitated, the experimenter repeated the question. Once the child responded the experimenter 
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said, “Yes, you’re in the green group.” If the child responded incorrectly, the experimenter said, 

“Actually, you’re in the green group.” 

Group identification. The experimenter presented children with an envelope, opened it, 

pulled out a small sticker, and said, “So, I have this present, a sticker, that I want to give away. I 

will put it in this envelope and give it the kids you tell me to give it to. Who should I give it to? 

Can you point or tell me?” The experimenter recorded children’s responses and did not provide 

any feedback.  

Introduction to the marshmallow test (adapted from Kidd et al., 2013 and 

Michaelson & Munakata, 2015). The experimenter placed a single marshmallow on a black 

plate centered in front of the child, four inches from the edge of the table and announced “Okay, 

it’s snack time! You have a choice for your snack. You can eat this one marshmallow right now 

or—if you wait for me to go get more marshmallows from the other room—you can have two 

marshmallows to eat instead. How does that sound?” If the child declared they just wanted one 

marshmallow the experimenter simply repeated the choice, saying, “Okay, well you can have 

this one marshmallow now, or you can wait and get two later!” If the child attempted to grab the 

marshmallow the experimenter said, “Oh, let me tell you something else first!” 

Experimental manipulation. The experimenter placed a laminated 8 x 12 inch picture 

depicting the in-group (in green shirts) and out-group (in orange shirts) on a small bookstand 

four inches behind the plated marshmallow. In the in-group-waited condition, the experimenter 

pointed to the images on the laminated sheet and said, “Look! These kids are in the green group 

too, just like you! And guess what? They waited until they could have two marshmallows. And 

these kids are in the orange group and they didn’t wait until they could have two marshmallows.”  
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The left half of the laminated picture depicted a row of headshots of the four in-group 

group members, below which were images of marshmallows: on the left was an image of one 

marshmallow (representing the immediate reward) and on the right was an image of two 

marshmallows (representing the delayed reward). Consistent with the in-group waiting for the 

larger reward, an arrow pointed from the in-group to the two marshmallows. The right half of the 

laminated picture depicted the four out-group members above the same marshmallow images but 

with an arrow pointing to the single marshmallow instead of the two marshmallows, consistent 

with the out-group not waiting for the larger reward. 

In the in-group-didn’t-wait condition, the laminated picture was identical except that the 

arrows pointing to the marshmallows were consistent with the in-group not waiting for the larger 

reward and the out-group waiting for the larger reward. The experimenter said, “Look! These 

kids are in the green group too, just like you! And guess what? They didn’t wait until they could 

have two marshmallows. And these kids are in the orange group and they waited until they could 

have two marshmallows.” 

In the control condition, the laminated picture depicted the in-group and the out-group in 

the same manner, but did not depict the marshmallows and thus provided no information about 

the groups’ delay behavior. The experimenter said, “Look! These kids are in the green group too, 

just like you! And these kids are in the orange group.” We opted not to include a statement about 

the in-group receiving a choice between waiting and having two marshmallows because we 

anticipated doing so could induce children to speculate about their group’s behavior, potentially 

influencing children’s wait times.  

Memory for group’s behavior. The experimenter then asked the child, “So what did the 

green group do?” If the child said they did not know or provided an otherwise uninformative 
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answer, the experimenter asked, “Did they wait or not wait?” If the child responded correctly, the 

experimenter said, “Yes that’s right they waited until they could have two marshmallows.” If the 

child responded incorrectly the experimenter said, “Actually, they waited until they could have 

two marshmallows.” In the control condition, this question was omitted. 

Marshmallow test. The experimenter said, “Okay, I’m going to go get more 

marshmallows from the other room. I’ll leave this marshmallow here for you to eat if you want 

to while I’m gone, and if you haven’t eaten any of it when I come back, you can have two 

marshmallows instead.” At this point the experimenter left the room and went to the adjacent 

room to watch the child via webcam. The session was stopped after the child took a bite or lick 

of the marshmallow, or waited the full 15 minutes. At this point the experimenter returned to the 

room and said, “Okay all done with snack time!” and gave children the second marshmallow if 

they waited the full fifteen minutes. The experimenter then proceeded with the post-test 

questions. The session was discontinued if children became distressed or left the room. 

Second memory for group question. This memory check was identical to the first with 

the exception that no feedback was provided. 

Second group identification question. The experimenter laid out the pictures of the two 

groups and asked the child, “Which kids are nicer?” A verbal or point response was recorded.  

Coding of wait time from videos. A naïve coder who was blind to the experimental 

condition and study hypotheses recorded when each child’s first lick or bite of the marshmallow 

occurred (as in Kidd et al., 2013; Michaelson & Munakata, 2015). To ensure reliability, the 

coding was checked against that of a second naïve coder, r(86) = .98, p < .001. Coders differed 

by less than 3 seconds on 94% of judgments. The five cases in which the coding discrepancy was 

larger than 3 seconds were discussed and resolved by the coders. 
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Coding of self-talk from videos. A research assistant who was blind to the experimental 

condition and study hypotheses transcribed all videos. A naïve coder recorded whether children 

made any reference to the in- and out-groups (green and orange, respectively) while waiting. 

Coding was checked against that of a second naïve coder and there were no discrepancies. 

Analytic Approach 

The study design and analytic plan were preregistered with the Open Science Framework 

(https://osf.io/fwt65). Our preregistered hypothesis was that children whose group waited for two 

marshmallows would wait longer for two marshmallows than children whose group did not wait. 

All analyses beyond the confirmatory test comparing the delay and no-delay conditions were 

exploratory. Our preregistered analytic plan was to conduct a confirmatory test of this hypothesis 

using linear regression; however, the dependent variable was heavily right-censored, rendering 

linear regression inappropriate as it would produce biased estimates and inflate the type II error 

rate (Mills, 2011). Thus we abandoned the planned linear analysis in favor of the more 

appropriate survival analysis using Cox proportional hazards regression models, developed 

specifically to handle censored data (Cox, 1972). All analyses were conducted using the R 

statistical package (R Development Core Team, 2006) and the lme4 add-on package to 

implement mixed-effects models (Bates, Maechler, Bolker, &Walker, 2015). No data were 

excluded. One session was terminated early during the delay period (at 9 min 51 sec) due to 

experimenter error (the experimenter mistakenly thought the child had tasted the marshmallow); 

however, because the data point was valid (i.e., the only difference from other censored data 

points is that censoring occurred earlier) it was retained and the delay time coded as censored. 

Due to an equipment malfunction, video recordings of sessions were not available for two 

participants in the control group. One of these participants unambiguously waited the entire 15 

https://osf.io/fwt65
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minute period and the other participant ate the marshmallow 15 seconds after the experimenter 

left the room, as coded by the experimenter using the webcam and a timer. Excluding these 

participants from the sample did not affect the results.  

Results 

All children remembered which group they were in, both before and after the 

marshmallow test. Children also identified with their group: 80% of children chose to give a 

sticker to their group instead of the out-group prior to learning anything about their group’s 

behavior, and, after the marshmallow test, 81% indicated that their group was nicer. These rates 

were well above chance, ts > 7, ps < .001. Almost all children remembered, both prior to and 

following the marshmallow test, whether their group waited or did not wait: Mpre-test = 94 % (51 

of 54; 6 children were not asked this question due to experimenter error), SDpre-test = 23%, t(53) = 

14.13, p < .001; Mpost-test = 90 % (54 of 60), SDpost-test = 30%, t(59) = 10.24, p < .001.  

The results of our confirmatory test were consistent with our preregistered hypothesis, 

although they did not meet the traditional .05 alpha threshold. Children whose group waited for 

two marshmallows had nearly twice the odds of resisting the marshmallow (Median wait time = 

15.00 min) of children whose group did not wait (Median = 9.48 min), hazard ratio = 1.95, X 

2(1)= 3.39, p = .07, 95% CI = [0.94, 4.01].  

We also conducted an exploratory analysis with age included as a covariate because age 

tends to correlate with self-control ability; in this model, the greater likelihood of resisting the 

marshmallow for children whose group waited was significant, X 2(1)= 4.19, p = .041, hazard 

ratio = 2.13, 95% CI = [1.02, 4.43]. The effect of age was not statistically significant (p = .1277).  

Exploratory comparisons with the control condition suggest that group behavior 

influenced children to wait longer, but did not influence children to wait less. Children whose in-
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group waited were over two times more likely to resist the marshmallow compared to children 

who did not receive any information about their group’s delay behavior (Median wait time = 

2.95 min), X 2(1)  = 4.57, p = .033, hazard ratio = 2.18, 95% CI = [1.05, 4.50]. On the other hand, 

there was no significant difference in the wait times of children whose group members did not 

wait for two marshmallows and children who did not receive information about their group’s 

delay behavior, X 2(1) = 0.16, p > .250, hazard ratio = 0.88, 95% CI = [0.46, 1.66]. An 

exploratory analysis in which age and gender were added to the model did not change these 

results, X 2(1) = 0.16, p > .250, hazard ratio = 0.87, 95% CI = [0.45, 1.7]. 

This pattern was further confirmed by children’s verbalized reasons for waiting. Among 

the children in the in-group-waited condition, 24% of children (7 of 29; one additional child did 

not answer the question) cited the in- or out-group’s behavior in their reason for waiting (e.g., 

“Because the green group waited”, “Because I’m in the green group”, “Orange didn’t wait”). By 

contrast, 3% (1 of 29; one additional child did not answer the question) in the in-group-didn’t-

wait condition cited in- or out-group behavior in their reason for not waiting, X 2(1)  < 3.62, p = 

.057. Similarly, among children who did not receive information about their group’s behavior, 

0% (0 of 29; one additional child was not asked the question due to experimenter error) cited the 

groups’ behavior as their reason for waiting or not waiting, significantly less than in the in-

group-waited condition, X 2(1)  = 5.84, p = .016. The number of children who referred to the 

groups’ behavior in the in-group-didn’t-wait and control conditions did not differ, X 2(1)  < 1, p > 

.250. 

Children’s self-talk during the delay period was also consistent with our primary 

findings. Seventy-three percent of children engaged in some form of self-talk during the delay 

period and this did not vary by condition, p > .250. Children in all conditions talked about the 
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green group (25%) and talked much less about the orange group (10%), X 2(1)  = 4.65, p = .031, 

consistent with in-group identification. The number of children who talked about the green group 

in the in-group-waited condition (40%) was higher than in the in-group-didn’t-wait condition 

(17%), X 2(1)  = 4.02, p = .045, and marginally higher than in the control condition (18%) X 2(1)  

= 3.43, p = .064. There was no significant difference between the no delay and control 

conditions, p > .250.   

We also explored the possibility that children changed how they felt about their group 

after learning about their group’s delay behavior, that is, that they were more biased in favor of 

their group upon learning their group did wait, and they were less biased in favor of their group 

upon learning their group did not wait. This would be consistent with children valuing waiting 

over not waiting at baseline. A mixed logistic regression (with random intercepts for subjects to 

account for dependency among observations) indicated the odds of children identifying with 

their group did not vary depending on whether they were asked before or after the marshmallow 

test, p > .250, or whether they were in the delay or no delay condition, p = .105, or the 

interaction of these factors, p = .105. Numerically, children in the in-group-waited condition 

show more of an in-group bias after learning about their group’s behavior (Mpre-test = 73%, Mpost-

test = 90%), (whereas children in the in-group-didn’t-wait condition showed the opposite pattern 

(Mpre-test = 73%, Mpost-test = 67%).  

Discussion 

Experiment 1 provides the first evidence that group behavior influences self-control in 

children: children tended to wait longer when their in-group delayed gratification and their out-

group did not, compared to the converse case. Group norms may have influenced children’s 
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engagement of self-control, because they want to do what is normative in their group, or avoid 

doing what is normative in the out-group, or both.  

Alternatively, children may have been motivated to behave in accord with their group’s 

behavior, without changing their thinking about whether or not delaying gratification is generally 

a good thing. In Experiment 2 we tested the possibility that group behavior influenced how 

children evaluate self-control.  

While our in-group-waited manipulation induced children to wait longer, the in-group-didn’t-

wait condition did not have a comparable negative effect on wait times. In addition, although not 

statistically significant, children’s identification with their group numerically increased after the 

marshmallow test in the in-group-waited condition, and numerically decreased in the in-group-

didn’t-wait condition. These patterns suggest children may value delaying but cannot always act 

accordingly. Learning that the in-group delayed and the out-group didn’t may have supported 

delaying and increased in-group identification, whereas learning that the in-group did not delay 

and the out-group did may have led to dissonance between the valuing of delay behavior and in-

group identity, resulting in a reduction in in-group preference and no reduction in delaying. In 

Experiment 2, we added more questions to better test whether children’s identification with their 

group changed after learning about their group’s delay behavior. 

Finally, in Experiment 2 we used shared preference as a basis for children’s group 

membership (as in Billig & Tajfel, 1973) to increase group affiliation, which was expected to 

strengthen our manipulation by making children more likely to behave in accordance with their 

group. 

Experiment 2 
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Experiment 2 tested three hypotheses. If group norms influence self-control, then 

children in the in-group-waited condition should 1) wait longer than children in the in-group-

didn’t-wait condition (replicating Experiment 1); 2) evaluate new individuals who delay 

gratification more positively than children in the in-group-didn’t-wait condition; and 3) identify 

more with their group than children in the in-group-didn’t-wait condition, if delaying 

gratification is a pre-existing norm.  

Method 

Participants 

100 3- to 5-year-old children (Mage = 4.39 years SDage = 0.33, range = 3.58 – 5.58; males 

= 40) were recruited to participate in this study, as specified in our preregistered plan, using the 

same method as in Experiment 1. Of these children 13 were not included in the final sample  

because they refused to complete the tasks (n = 1), became upset while waiting for the two 

marshmallows (n = 4), left the room (n = 2),  ate the marshmallow before being exposed to the 

manipulation (n = 5), or due to experimenter error that affected the manipulation (n = 1), 

yielding a final sample of 87. Data were collected between July 2016 and April 2017. For 95 % 

of our participants, at least one parent had a four-year college degree or higher, 4 % completed 

high school and some college, 1% completed high school only. The racial makeup of the sample 

was 90 % Caucasian, 10% mixed race. The ethnic makeup of the sample was primarily non-

Hispanic/non-Latino (96 %).  

Design 

This experiment had the same between-subjects design as Experiment 1, in which we 

manipulated in-group and out-group delay behavior. Children were randomly assigned to either 
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the in-group-waited condition or the in-group-didn’t-wait condition. We did not run the control 

condition in this experiment, as it was not relevant to our hypotheses.1   

Procedure 

Overview. Experiment 2 followed the same general procedure as Experiment 1 but with 

some adjustments to increase power, control for potential confounds, and test new hypotheses. 

We highlight these changes below.  

In-group induction. Children were assigned to the in-group in much the same way as 

Experiment 1, but with two changes. First, we used shared preferences as a basis for children’s 

group membership to increase group affiliation (Billig & Tajfel, 1973). Second, we made 

adjustments in wording to ensure that children did not perceive the experimenter as preferring 

one group over the other (avoiding the potential confound of children following their group 

because they wanted to please the experimenter).  

The experimenter said, “I’m going to show you some pictures of things and ask you 

about what you like! Look at these animals. Can you point to the one you like more?” The 

experimenter asked three more questions like these about foods, toys, and treats and recorded 

children’s choices. Next, the experimenter said, “Okay, now look! This is the green group! The 

green group likes the same things you like. They like ____, ____, ____, and ____.  Now look 

here, this is the orange group! The orange group likes different things than you like. They like  

____, ____, ____, and ____.  So you are going to be in the green group! Here’s a special green 

shirt for you to wear because you’re in the green group!” If a child refused to make a choice for 

                                                
1It is possible that our between subjects design was not sensitive enough to detect differences 

between the control and in-group-didn’t-wait conditions. A pre-post design in which baseline 
delay is compared to post-test delay might be more sensitive and could be explored in future 
research, but would need to address the challenges inherent in having children complete the 
marshmallow test or a similar paradigm twice. 
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one of the questions the experimenter noted this and omitted it from the remainder of the 

procedure. 

Memory for group. As in Experiment 1, children were asked to indicate which group 

was their group. They were also asked to indicate which group was not their group. Correct 

responses were affirmed and incorrect responses were corrected. 

Group identification (adapted from Dunham et al., 2011). As in Experiment 1, 

children were asked questions to assess in-group identity, but in the current experiment four such 

questions were asked in each phase (i.e., pre-marshmallow test and post-test), in an effort to 

reduce measurement error and increase power to detect effects involving this variable. Children 

were asked questions such as, “Who should I give a sticker to?” and “Who helped their friend at 

school?”  

Marshmallow test introduction. The marshmallow test was introduced in the same way 

as in Experiment 1. 

Experimental manipulation. The wording of the experimental manipulation was 

adjusted to equate for length in descriptions of each group’s behavior . In the in-group-waited 

condition, the experimenter said, “Look! These kids are in the green group, just like you! And 

guess what? They didn’t have one marshmallow; they waited until they could have two 

marshmallows. And these kids are in the orange group, not your group! They had one 

marshmallow; they didn’t wait until they could have two marshmallows.”  In the in-group-

didn’t-wait condition, the experimenter said, “Look! These kids are in the green group, just like 

you! And guess what? They had one marshmallow; they didn’t wait until they could have two 

marshmallows. And these kids are in the orange group, not your group! They didn’t have one 

marshmallow; they waited until they could have two marshmallows.” 
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Memory for group behavior. Children were then asked to indicate what each group did. 

If they failed to provide an informative response the experimenter said, “Did they wait or not 

wait?” Correct responses were affirmed and incorrect responses were corrected.  

Marshmallow test. The marshmallow test was administered as in Experiment 1. Once 

the child waited the full 15 minutes or tasted the marshmallow, the experimenter returned to the 

room and said, “Snack time is over! I just have a few more questions for you.” 

Post-test questions. Children were then asked several of the same questions they were 

asked in the pre-marshmallow-test phase: memory for group, memory for group behavior, and 

group identity. The only difference was that no feedback was provided following children’s 

responses to any of the questions. 

Evaluation of delay choice (adapted from Shutts, Banaji, & Spelke, 2010). This 

procedure was added in Experiment 2 to test the hypothesis that group behavior influenced 

children via a change to how they evaluated delaying gratification. Children completed four trials 

in which they were presented with scenarios involving a pair of children who differed in their 

delay behavior. Each trial involved different rewards that were increasingly abstract from what 

they had experienced in the experiment (marshmallows, cookies, stickers, and money). They 

were shown a page with small pictures of two children of the same gender, one on the right side 

of the page and one on the left. These images were from the CAFE stimuli set hosted on 

Databrary (LoBue, 2014; LoBue & Thrasher, 2015). Each depicted child had small pictures of 

rewards directly beneath them. A trial was introduced by the experimenter saying, for example, 

“Jenny and Kate love marshmallows! Their mom said they could have one marshmallow right 

away, or, if they waited until she found more marshmallows they could have two instead. Jenny 

ate one marshmallow right away. Kate waited until she could have two marshmallows.” The 
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experimenter then asked three questions aimed to tap children’s implicit preference for one of the 

children. For example, children were asked “Who do you like more?”, “Who is nicer?” and 

“Jenny loves playing Kazoop. It’s her favorite game to play. Kate loves playing Babber. It’s her 

favorite game to play. Now it’s your turn. Would you rather play Kazoop like Jenny or Babber 

like Kate?”  Novel words were used in the last question to ensure children were not influenced 

by their own preferences that were unrelated to the scenarios. 

Coding of wait time from videos. Coding was conducted in the same manner as in 

Experiment 1. Similar to Experiment 1, the two coders ratings were highly correlated, r(86) = 

.99, p < .001. Coders differed by less than 3 seconds on 92% of judgments. The seven cases in 

which the coding discrepancy was larger than 3 seconds were discussed and resolved by the 

coders. 

Analytic Approach  

As in Experiment 1, the study design and analytic plan were preregistered with the Open 

Science Framework (https://osf.io/7gszx). In our analytic plan we specified that we would use 

Cox regression models, as in Experiment 1, and linear regression to test our preregistered 

hypotheses, and that alternatives to regression would be used if any of the assumptions 

underlying assumptions were violated by the data. Specifically, to test whether condition 

influenced children’s wait times, we planned to use Cox regression to compare models with 

condition (in-group-waited vs. in-group-didn't-wait) as the only predictor and compare it to a 

model without any predictors. To test whether condition influenced children’s evaluation of 

delaying gratification, we planned to use linear regression to compare a model with condition 

(in-group-waited vs. in-group-didn't-wait) as the only predictor to a model without any 

predictors. To test whether in-group bias varied depending on condition, we planned to use 
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multiple linear regression to compare a model including condition (in-group-waited vs. in-group-

didn't-wait), time (pre- vs. post marshmallow test) and their interaction, to a model excluding the 

interaction term, with the expectation that the model including the interaction term would be a 

better fit to the data. 

Results 

As in Experiment 1, all children remembered which group they were in with 100% 

accuracy. Children also identified with their group: Mpre-test = 73 %, SDpre-test = 22%, t(86) = 9.6, p 

< .001; Mpost-test = 66 %, SDpost-test = 26%, t(86) = 5.9, p < .001, and remembered both prior to and 

following the marshmallow task whether their group waited or did not wait: Mpre-test = 92 % (78 

of 85; 2 children were not asked this question due to experimenter error), SDpre-test = 28%, t(84) = 

13.92, p < .001; Mpost-test = 92 % (79 of 86, 1 child was not asked this question due to 

experimenter error), SDpost-test = 28%, t(85) = 14.11, p < .001..   

 Consistent with Experiment 2’s first preregistered hypothesis and replicating the findings 

of Experiment 1, children whose group waited for two marshmallows had twice the odds of 

resisting the marshmallow (Median wait time = 14.95 min) compared to children whose group 

did not wait (Median = 5.77 min), hazard ratio = 2.05, X 2(1)= 5.96, p = .015, 95% CI = [1.14, 

3.70]. These results held when controlling for age, hazard ratio = 2.00, X 2(1) = 5.16, p = .023, 

95% CI = [1.1, 3.63].  

To test whether the influence of group behavior varied depending on children’s tendency 

to identify with their group, we conducted an exploratory test in which in-group identity, 

condition, and their interaction were included in the model. The interaction was significant, 

hazard ratio = 8.02, X 2(1)= 4.61, p < .03, 95% CI = [1.2, 53.67]. Among children who tended to 

identify with their group (preferring the in-group on > 50% of the in-group identity questions, n 
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= 63), the effect of condition was significant, Medianin-group-waited  = 15 min, Medianin-group-didn’t-wait = 

3.3 min, hazard ratio = 3.28, X 2(1)= 11.8, p < .001, 95% CI = [1.6, 6.7]. Among children who 

did not show evidence of identifying with their group (preferring the in-group on 50% or fewer 

of the in-group identity questions, n = 24), the condition effect was not significant, Medianin-group-

waited  = 5.15 min, Medianin-group-didn’t-wait = 15 min, hazard ratio = .60, X 2(1)= .74, p > .250, 95% CI = 

[.19, 1.91]. 

Consistent with our second preregistered hypothesis, children in the in-group-waited 

condition were more likely to prefer new individuals who delayed gratification (M = 74%, SD = 

19%) than children in the in-group-didn’t-wait condition (M = 53%, SD = 22%), t(85) = 4.66, p < 

.001 (Figure 1).  An exploratory analysis indicated that this effect held controlling for children’s 

delay performance, t(84) = 4.13, p < .001. Children’s delay performance also independently 

predicted their preference for new individuals who delayed gratification, t(84) = 3.21, p = .002. 

We did not find evidence supporting our third preregistered hypothesis. Children in both 

conditions tended to prefer their in-group Min-group-waited = 72%, SDin-group-waited = 26%, t(87) = 

 

Figure 1. Children whose in-group waited and out-group did not were more likely to prefer 
characters who delayed gratification. Error bars represent 95% confidence intervals. 
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7.78, p < .001; Min-group-didn’t-wait = 67%, SDin-group-didn’t-wait = 22%, t(85) = 7.4, p < .001. In-group 

bias did not significantly vary by condition, t  < 1, p > .250, but it did vary by time X 2(1)  = 3.98, 

p = .046, such that children preferred their group more at pre-test (M = 73 %, SD = 22%) versus 

post-test (M = 66 %, SD = 26%). There was no interaction between condition and time X 2(1)  > 

1, p > .250. 

Discussion 

Experiment 2 replicated and extended the key finding of Experiment 1 by showing that 

children who believed their in-group delayed gratification and their out-group did not delay 

waited longer and subsequently preferred new individuals who delayed gratification, compared 

to children who believed their in-group did not delay and their out-group did. Critically, the new 

individuals were not presented as group members, so if children were simply trying to behave in 

accord with their group’s behavior, they would have had no reason to later prefer others who 

delayed gratification. Children led to believe that their group delayed gratification may think this 

is a group value and internalize this value.  

Identification with the in-group was not affected by group behavior (i.e., whether or not 

the group delayed). Perhaps delaying gratification was not a pre-existing norm, or it was but 

children’s in-group identity was robust to negative information about their group. The latter 

possibility may be more likely, given that in neither condition did children prefer new 

individuals who did not delay over new individuals who did delay. Thus, children may have 

adjusted their valuation of delaying gratification based on group behavior, but never to the point 

of preferring individuals who do not delay, given their pre-existing norms.  

General Discussion 

We provide the first evidence that group membership and norms influence self-control 
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behavior and evaluations in young children. Young children were more likely to delay 

gratification and value it when their group delayed and another group did not, compared to the 

converse. These findings demonstrate an important way in which self-control behavior does not 

simply reflect self-control ability, but is also influenced by social contextual factors (Gardner & 

Steinberg, 2005; Kidd et al., 2013; Lee & Carlson, 2015; Michaelson & Munakata, 2016; Pepper 

& Nettle, 2017). More broadly, these findings show that the influence of social groups on 

children extends beyond the realm of in-group biases, social expectations, and moral behavior 

(Liberman, Woodward, & Kinzler, 2017; Jordan, et al., 2014) to the domain of self-control. 

This work also supports a new perspective on individual differences in self-control 

behavior in childhood, which predict concurrent and later life outcomes. In addition to variation 

in relevant cognitive and neural systems, variation in how much self-control is emphasized – in 

the family, community, or peer group – may influence how much individuals use self-control 

both in childhood and later in life (see also Lamm et al., in press). Norms could influence 

children to work harder to exert control, could support their self-control by allowing them to 

imagine themselves or their group using self-control, or could lead them to utilize the self-

control they have. Moreover, opportunities to practice self-control early in life may shape the 

neural substrates that support it (Doebel, Michaelson, & Munakata, in press; Diamond & Lee, 

2011; Zelazo, 2015), resulting in reciprocal, cascading effects (Karmiloff-Smith, 1998; Smith & 

Thelen, 2003) that make it easier for children to exercise self-control and to improve across the 

lifespan.  

Our findings have implications for interventions to improve self-control in those who 

struggle with it. Supporting values and norms around self-control may be a fruitful approach to 

improving self-control in individuals for whom self-control is not a salient or well-established 
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norm or value. For example, interventions to improve self-control could be conducted in a group 

format and self-control could be promoted as a group value.  

 Future research can examine such possibilities, in addition to further investigating the 

ways in which group behavior and norms influence self-control. For example, are children driven 

to engage self-control by the actions of their in-group, or those of the out-group, or both (given 

that in-group bias and out-group prejudice are distinct phenomena; Aboud, 2003)? Do such 

influences of group norms vary by age (given that in-group bias may increase with age; Yee & 

Brown, 1992) or by culture (given that cultures vary in how relevant others are to self construal; 

e.g., Markus & Kitayama, 1991)? Does group behavior exert its influence via cognitive 

mechanisms posited to support self-control, for example by strengthening relevant goal 

representations (Munakata, Snyder, & Chatham, 2012)?  

Addressing such questions will advance our understanding of how self-control develops 

and is shaped by sociocultural factors to support adaptive behavior across the lifespan, and will 

inspire new approaches to improving it.   
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