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Abstract 

We evaluate the causal impact of preschool on time preferences using a natural field experiment. 
After children finished preschool and entered elementary school, they participated in a 2-week 
experiment in which they chose between earlier and later rewards. Using these decisions, we 
examine patience, time inconsistency, and the demand for commitment. We find that children 
assigned to the preschool curriculum emphasizing self-regulation skills exhibited greater stability 
of patience relative to the control group. There is some evidence that control children were more 
likely than preschool children to change their decisions based on peer behavior, which may explain 
their greater impatience. Second, strategic use of the commitment device was exhibited by children 
in the preschool curriculum which focused on self-regulation, but not by other children. Third, we 
do not find treatment effects on time inconsistency. Lastly, we find that these behaviors positively 
predict math, reading, working memory, and attention up to five years later. 
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1. Introduction 
 

While the traditional view of preschool focuses on teaching the ABCs and the 123s, a 

growing literature has identified the importance of preschool in shaping non-cognitive skills (see 

Heckman, 2008; Carneiro and Heckman, 2003; Heckman, Stixrud, and Urzua, 2006; Fryer et al., 

2015; Cappelen et al., 2020; Castillo et al., 2020; Nores et al., 2005; Belfield et al., 2006; Heckman 

et al., 2010; Campbell et al., 2001; Campbell et al., 2002; Masse and Barnett, 2002). In response, 

there are now a few preschool curricula focused on improving such skills (see Jones and Bouffard, 

2012). For example, the Tools of the Mind curriculum aims to develop self-regulation and 

executive functioning through activities like Play Planning, which encourages children to develop 

independent plans for their activities each day (Bodrova and Leong, 2007). Prior experimental 

studies find that Tools of the Mind improves inhibitory control, working memory, cognitive 

flexibility, reasoning ability, reading, and math from preschool into first grade (Diamond et al., 

2007; Diamond et al., 2019; Blair and Raver, 2014). More generally, preschool programs have 

been shown to improve cognitive ability, academic achievement, emotional development, and 

socioemotional regulation (Hahn et al., 2016; Ramon et al., 2018). 

Another key non-cognitive skill that preschool may influence is time preferences. In 

particular, the activities that children are asked to do in preschool - e.g., sitting still for story time 

or taking turns to play with toys - may build patience, or the willingness to delay rewards. Further, 

Play Planning and related activities in programs like Tools of the Mind give children practice with 

setting intentions, making plans, and following through on these plans, potentially building self-

control. This may in turn reduce time inconsistency, a feature of some time preference models that 

explains why people tend to make patient plans but fail to follow through in their actions (Strotz, 
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1955; Thaler and Shefrin, 1981; Herrnstein et al., 1993; Laibson, 1997; O’Donoghue and Rabin, 

1999, O’Donoghue and Rabin, 2006).   

In this paper, we evaluate the impact of preschool on time preferences. Our study has three 

key features. First, when children are 3-4 years old, they enroll in the Chicago Heights Early 

Childhood (CHECC) study and are randomized to a preschool or to a control group for 1-2 years. 

Within the preschool group, children are assigned to three different curricula that vary in their 

focus on self-regulation and executive function skills, including the Tools of the Mind curriculum, 

which has the greatest focus on executive functions; Literacy Express & Math, which focuses most 

on early literacy and math skills; and CogX, which combines instruction on literacy, math, and 

executive function skills. When children are 5-10 years old, we elicit their time preferences over a 

two-week period. The causal nature of the data is unique because most prior research on time 

preferences in children is correlational (List et al., 2021). 

The second feature of our experiment is that it measures multiple constructs underlying 

time preferences. Patience and time consistency play necessary yet distinct roles in children’s 

developmental trajectories.1 A child may demonstrate patience by preferring a high test score in 

the future over the earlier reward of playing. However, she cannot accumulate skills through 

patience alone. She must also exhibit time consistency by resisting present-bias and repeatedly 

choosing to study even when playing provides immediate gratification. For this reason, our 

experiment focuses on the stability of patience, to examine whether preschool affects the 

persistence with which children exercise patience over a two-week period. 

 
1 More broadly, different measures of time preferences may measure different aspects of behavior. For example, 
Castillo et al. (2020) show that patience as measured by an incentivized economics experiment loads on a different 
factor compared to measures of self-control and delay-of-gratification from psychology.  
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The third key feature of our experiment is that we correlate early childhood time 

preferences to schooling outcomes of the children in middle childhood. There is some evidence 

that early childhood time preferences are associated with outcomes in middle childhood and 

adulthood (Castillo et al. 2020; Mischel et al. 1972, 1989; Shoda et al., 1990). However, the extent 

to which different aspects of time preferences matter is an open question. To answer these 

questions, we collect administrative data on standardized test scores, executive function measures, 

and disciplinary referrals up to five years following our experiment.  

In our experiment, children are asked to choose between rewards over a two week period, 

following the designs of Augenblick et al. (2015), Augenblick and Rabin (2019), and Sadoff et al. 

(2020). On Day 1 of the first week, children choose between a smaller, earlier reward on Day 2, 

or a larger, later reward on Day 3. We refer to this as the “Advance Decision.” We return to the 

children on Day 2 and surprise them with the opportunity to change their mind. Therefore, on Day 

2 children choose again between the smaller, earlier reward on the same day, or a later, larger 

reward on the next day. We refer to this as the “Immediate Decision.” We identify patience by the 

willingness to choose the larger, later reward in the Advance Decision, when neither option is paid 

immediately and children are not susceptible to present-bias. We identify time inconsistency based 

on whether children switch their choice between the Advance and Immediate Decisions. Children 

behave impulsively if they chose the later reward in the Advance Decision and switch to the earlier 

reward the next day in the Immediate Decision. 

The second week is designed to evaluate the extent to which time preferences are stable 

across weeks and to assess the demand for commitment. Children again make Advance and 

Immediate Decisions. We refer to children who select the same option in the Advance Decision in 

both Week 1 and Week 2 as “stable”, and children who select different options as “unstable.” After 
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making their Advance Decision on Day 1, children are asked whether they would like to commit 

to their Advance Decision and restrict themselves from choosing the next day, when their future 

selves may be tempted by the earlier option that would be paid out immediately. 

We report four sets of results. The first pertains to patience and time inconsistency in the 

overall sample. We find that 81% of children exhibit patience in Week 1 by choosing the later 

option. This proportion drops to 76% in Week 2, a significant difference of 5 percentage points. 

21% of children exhibit inconsistency in Week 1 where their Advance Decision differed from their 

Immediate Decision. 74% of these inconsistent children were impulsive, choosing the delayed 

option at first but switching the next day when the earlier option would be paid out immediately. 

In Week 2, inconsistency drops to 19%, with 55% of inconsistent children displaying impulsivity. 

Second, children assigned to Tools of the Mind tend to be patient in both weeks, whereas 

children in the other groups become less patient over time. Hence, while both the Tools of the Mind 

group and its Control group choose the delayed option 88% of the time in the Advance Decision 

in Week 1, there is a statistically significant difference in the choice of the delayed option in the 

Advance Decision by Week 2: 97% for Tools of the Mind and 74% for Control. For the Literacy 

Express and CogX groups, patience rates do not significantly differ from their respective Control 

groups in Week 1 or Week 2. 

We evaluate several explanations for the difference in stability of patience. We find little 

evidence that it is due to learning from own behavior - patience in Week 2 has surprisingly little 

to do with patience and inconsistency in Week 1, which do not differ across groups. Rather, it 

appears that Control children are more susceptible to environmental influences than Tools of the 

Mind children. Control children are more likely to choose the earlier reward in Week 2 when more 

of their classmates ended up with the earlier reward in Week 1. In contrast, Tools children chose 
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the later reward in Week 2 independent of what their classmates did in Week 1. This contributes 

to the decline in patience among the Control group but not the Tools group. Susceptibility to peer 

influence does not significantly differ between the Control group and the other two Preschool 

curricula, Literacy and CogX. However, the point estimate for susceptibility among the CogX 

group falls between those for the Control and Tools groups, which may reflect the fact that the 

CogX curriculum was a hybrid of the Tools of the Mind and Literacy Express curricula. 

Third, the Tools group is the only group that strategically uses commitment. In the overall 

sample, about half of children demand commitment, but commitment is uncorrelated with prior 

time inconsistency. The exception are Tools children, who are more likely to use commitment if 

they behaved impulsively in the previous week. Further evidence of strategic use is that Tools 

children who failed to hold out for the later option in the Immediate Decision were more likely to 

commit one week later compared to Tools children who successfully waited for the later option. 

Our last set of results concern the relationship between time preferences and later outcomes 

in middle childhood. We find that patience at ages 5-10 are correlated with academic test scores 

and executive function measures at ages 7-12. Taken together, our results suggest some 

malleability of time preferences in early childhood and highlight the importance of time 

preferences in explaining academic and behavioral outcomes in middle childhood.  

Our first contribution to the literature is to document the role of early education on time 

preferences. Several studies have considered whether targeted interventions change the time 

preferences of children and adolescents. Among adolescents, Lührmann et al. (2018) find that a 

financial literacy program reduces time inconsistency, and Alan and Ertac (2018) find that a 

program that teaches adolescents to imagine their future selves increases patience. Among young 

children, teaching waiting strategies improves delay of gratification (Shoda et al.,1990; Alan and 
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Ertac, 2014; 2015; Alan et al., 2021). However, Falk et al. (2020) note a need for research that 

“does not teach waiting strategies but provides an enhanced social environment” which can 

improve delay of gratification among children “deprived by the accident of birth.” We find support 

for this recommendation in that peer influence is a powerful predictor of patience. This suggests 

that time preferences, like many other preferences, form in a social environment. Our preschool 

interventions provide a holistic learning environment over 1-2 years, and may have more lasting 

effects than shorter interventions that narrowly teach waiting strategies. 

Second, we provide a deeper examination of the constructs underlying time preferences 

that are associated with academic and behavioral outcomes. As such, we join work by Castillo et 

al. (2018), who evaluate how adolescents’ time preferences relate with disciplinary referrals in the 

next year; Andreoni et al. (2019), who evaluate the effect of CHECC on patience; and Castillo et 

al. (2020), who use the CHECC sample to evaluate the association of economic preferences at ages 

3-5 with schooling outcomes at ages 6-12. Importantly, Andreoni et al. (2019) and Castillo et al. 

(2020) use one-shot time preference measures collected at the beginning of the CHECC study, 

whereas we take repeated time preference measures over two weeks. Similar to Andreoni et al. 

(2019), we do not find an effect of treatment in Week 1. However, we observe a time trend in our 

experiment that a one-shot experiment could not capture. We are better able to capture the stability 

of time preferences at ages 5-10, and to relate these unique measures to academic and behavioral 

outcomes at ages 5-15.2 Our approach is more appropriate for examining human capital formation 

 
2 Other papers that use the CHECC study have explored the impact of programs on cognitive ability and executive 
function (Fryer et al., 2015; 2018), fairness preferences (Cappelen et al., 2020), cheating behavior (Houser et al., 
2016), charitable giving (Ben-Ner et al., 2017; Samek and Sheremeta, 2017; List and Samak, 2013; List et al., 2018; 
Cowell et al., 2015; Cox et al., 2016), competitiveness (Samak, 2013), and food choice (Sadoff and Samek, 2019). 



8 

over childhood, since the stability of time preferences is more relevant for the pursuit of long-term 

goals than one-shot choices between earlier and later rewards.  

Our third contribution is to policy regarding socioeconomic inequality. Our result that 

preschool increases patience highlights the value of preschool in improving noncognitive skills. 

This informs the debate about universal preschool in the United States, since children who are 

more patient have improved schooling outcomes, are more likely to graduate high school, and have 

better health outcomes (see Castillo et al., 2018; 2020). Moreover, our sample consists mainly of 

high-minority, low socio-economic status (SES) children. Low-SES children are less likely to 

attend preschool (Heckman, 2008; Fryer et al., 2015) and exhibit less patience and greater 

impulsivity than high-SES children (Watts et al., 2018). Our results assess one channel through 

which preschool can help narrow early skill gaps between those born poor and those born rich. 

In what follows, Section 2 describes our experimental design. Section 3 characterizes the 

time preferences of the children. Section 4 describes the treatment effects of preschool. Section 5 

discusses the relationship with later outcomes in middle childhood. Section 6 concludes. 

2. Experimental Design 
 
2.1 Chicago Heights Early Childhood Center 
 

The children in our experiment are part of the Chicago Heights Early Childhood Center 

(CHECC). CHECC was a randomized study implemented in 2010-14 in Chicago Heights, Illinois 

that focused on investigating types of early childhood investments that can reduce the academic 

achievement gap. Chicago Heights is an area with 29% of people below poverty level and a median 
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income of $43,102. The suburb is also highly diverse, with 41.5% Black and 33.9% Hispanic or 

Latino households.3 

CHECC recruited children ages 3-4 annually for 4 years, generating 4 cohorts of 

participants.  Upon enrolling, children were randomized to preschool or to a control group for a 

period of 1-2 years.4 All children participated in periodic skills assessments, including a baseline 

assessment and an endline assessment. The preschool programs were free, full day programs that 

differed on which curriculum was offered, as follows: 

 

● Preschool: Tools of the Mind (Cohorts 1 & 2): Used the Tools of the Mind 

curriculum with a strong focus on executive functioning skills (Bodrova and 

Leong, 2007). 

● Preschool: Literacy Express & Math (Cohorts 1 & 2): Used the Literacy Express 

curriculum that focused on building literacy skills (Lonigan, 2006; Lonigan et al., 

2005), supplemented with math instruction.  

● Preschool: CogX (Cohorts 3 & 4): Used a new curriculum combining elements of 

executive functioning and literacy, half-day instruction and half-day daycare. 

Included parental component where parents met with teachers bi-weekly to learn 

how to scaffold child’s learning at home. 

● Control (Cohorts 1-4): Did not receive CHECC preschool. 

 

 
3 U.S. Census Bureau Quick Facts: http://quickfacts.census.gov/qfd/states/17/1714026.html 
4Two other programs were also part of CHECC: Parent Academy included classes for parents but did not include a 
child intervention (see Fryer et al., 2015), while Kinderprep included a shorter, 2-month long preschool program 
utilizing the CogX curriculum. Due to budget constraints, we made the difficult choice of focusing only on the Control 
and Preschool groups when we collected the time preference data described in this paper. 
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 At age 5, children enrolled in kindergarten in one of the elementary schools in District 170 

or in surrounding districts. We had an agreement with District 170 to continue conducting 

assessments during school hours with the children who ultimately enrolled in the district. As such, 

our experimental sample consists of all children who were in kindergarten to second grade in these 

schools in 2015.  

There are benefits and drawbacks to assessing the children during school hours. One 

benefit is that it reduces the selective attrition that may arise if we asked parents to voluntarily 

bring children for an assessment. This type of attrition could be problematic if parents of treatment 

kids have stronger social ties with the CHECC program than parents of control kids, and these 

social ties are unobservable. However, a drawback is that since we can only assess District 170 

children, we capture only 17.8% of the CHECC sample in our data. Because children typically 

attend school based on the neighborhood in which they live, the sample in this paper differs 

somewhat in terms of demographics relative to the overall sample. To account for the possibility 

that CHECC assignment influenced the likelihood of remaining in District 170, we use inverse 

probability weights (IPW) in our robustness checks. 

Table 1 provides summary statistics of our sample overall and by treatment group. At the 

time of the experiment, children were on average 7-8 years old (SD=0.05-0.14). About half of our 

sample is female. Our sample is 72-80% Hispanic, 20-30% Black and 2-8% White. 67-78% of 

mothers had graduated high school and 23-37% worked full time. During the time preference 

experiment in September 2015, mothers were 34-36 years old on average. After a Sidak correction 

for multiple hypothesis testing, we find only one marginally significant p-value for age of child. 

To account for potential imbalance across groups, in our regressions we display results with and 

without controls for background variables. We find that results are similar across these 
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specifications. Appendix Table A.1 shows that the sample is balanced by income and elementary 

school. 

One limitation of our data is the small sample size for each preschool curriculum. However, 

lumping all treatments into a single preschool group would limit our ability to examine the effect 

of curricula that emphasize self-regulation skills, compared to curricula that emphasize traditional 

reading and math skills. Given this trade-off, we chose to explore results by curriculum and to 

report Wild bootstrap-t confidence intervals to adjust our inference for the small number of treated 

observations (see Wu, 1965; Cameron et al., 2008; Rao, 2019). 

2.2 Experimental Design 

The experiment was conducted at school in September 2015 over a period of two weeks, 

with two decision-making days in each week (described in Table 2). We used glow-in-the dark 

bracelets as the reward. Glow-in-the-dark bracelets fade within 24 hours of receipt, which ensures 

that our reward is actually “consumed” on the day of receipt. Children were reminded about this 

feature of the bracelets by the experimenters on each day, so that they would not have the 

expectation of hoarding them across weeks. We chose glow-in-the-dark bracelets after analyzing 

children’s preferences over these bracelets compared to other potential rewards (e.g., glow-in-the-

dark sticks, temporary tattoos, stickers, figurines). We found them to be appropriate for the age 

group of 5-10 year olds. They were equally preferred by boys and girls.  

On the first day, children chose between receiving one bracelet on the second day versus 

two bracelets on the third day.  They recorded their decisions in private on white activity sheets 

that were collected by the experimenters at the end of each experiment day. As shown in Appendix 

B, the activity sheets featured picture representations of both the number of bracelets and time of 

receipt, together with written descriptions. Children were asked to circle their preferred choice 
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between a smaller, earlier reward and a larger, later reward. We refer to the decision made on Day 

1 as the “Advance Decision”, since children made their selection in advance and had to wait for 

whichever option they chose. 

 

On the second day, experimenters returned to the classroom and surprised children with the 

option to change their mind. That is, children who had previously preferred two rewards on the 

third day could instead select one reward on the second day, and vice versa. Children received 

back their decision sheet from the previous day so that they could review it. Then, they received 

a new sheet (which was yellow to separate it from the previous sheet) and were asked to circle 

their preference. We operationalized the re-allocation in this way in order to assure that equal 
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effort was required to remain with the previous choice versus to switch to a new choice, and in 

order to assure privacy (every child received and returned a yellow sheet, regardless of decision 

made). We refer to the decision on Day 2 as the “Immediate Decision”, since the one bracelet 

option would be received immediately if selected. 

Week 2 differs from Week 1 in one crucial way. After making the Advance Decision, 

participants had the opportunity to commit to this decision, or to keep open the possibility of 

changing their mind in the Immediate Decision the next day. We operationalized the commitment 

choice by asking students to either state whether they would like their current decision sheet to 

be the final decision, or whether they would like to make their final decision the next day on their 

yellow sheet. To decide, children either circled a white or a yellow box on their activity sheets. 

We presented the commitment device after the Advance Decision so that the commitment device 

would only affect inconsistency and impulsivity in Week 2, and not patience. 

This design allows us to distinguish between specific components of time preferences. From 

Week 1, we identify patience from the Advance Decision, when both options were paid in the 

future and present-bias did not influence selections. We identify inconsistency based on whether 

children change their mind in going from the Advance Decision in Day 1 to the Immediate 

Decision in Day 2. Impulsivity is a subset of inconsistency, occurring when children initially 

chose the later, two-bracelet option in the Advance Decision but switched to the sooner, one-

bracelet option when it was paid out immediately in the Immediate Decision. In Week 2, 

participants made the same allocation decision in Advance and Immediate Decisions, allowing 

us to assess how patience, inconsistency, and impulsivity changed from Week 1 to Week 2.  

We classify children who make the same selection in Advance Decisions as “stable” and 

children who make the opposite selection in Advance Decisions as “unstable”. This “stability of 
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patience”, which has been under-explored in prior work on time preferences, is a key feature of 

the analysis in Sections 3-5. It is especially relevant for examining how time preferences can help 

children invest in later human capital, since it captures sustained endurance at delaying 

gratification over long periods of time. Such behavior requires multiple components. First, it 

requires setting a goal – in the case of our experiment, choosing the later option in the Advance 

Decisions. Second, it requires being time consistent, following through, and holding out for the 

later option in the face of temptation. This is measured by the transition between the Advance to 

the Immediate Decisions within each week. It is also measured by the Advance Decision in Week 

2, when children know the task structure and must decide whether to commit to holding out again 

for the later option. 

We always conducted the experiment in the last 15-30 minutes of the school day. This design 

feature assured that children would be able to immediately receive their rewards after 

participation (rather than, for example, participating in the morning and having to wait until the 

end of school to get their rewards). Experimenters were blind to whether participating children 

had been in the Preschool or Control groups, and children from both groups participated in each 

session. Experimenters read the instructions out loud to the group, and students also completed a 

quiz on understanding during the first day of the study (see practice book in Appendix B).  

At the end of the experiment on the second day, all children received an envelope, which 

either contained one glow-in-the-dark bracelet (for students who selected the earlier, smaller 

reward) or was empty (for students who selected the later, larger reward). On the third day, all 

participants again received an envelope, which either contained two glow-in-the-dark bracelets 

(for students who selected the later, larger reward) or was empty (for students who selected the 

earlier, smaller reward). We gave all participants envelopes in each payout period to ensure 
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privacy of decisions. Despite our efforts, there are many ways in which children could have shared 

information regarding their decisions. Children were free to wear the bracelets afterwards, and 

could have been observed doing this by their classmates. They could have also discussed their 

choices with their classmates throughout the experiment. We will present evidence in Section 4 

that children appear to learn of their classmates’ behavior in Week 1 and to be influenced by them 

in Week 2.  

2.2 Experimental Procedures

 

 
3. Characterizing Time Preferences 

In this Section, we characterize time preferences for the full sample of 388 children. Appendix 

Table A.2 reports the raw numbers and percentages. We first focus on Advance Decisions, which 

we use to measure patience. Among the full sample of 388, 81% and 76% chose the delayed option 

of two bracelets in Weeks 1 and 2, respectively. Using a paired t-test, we find that children are 

significantly less likely to choose the later option in Week 2 than Week 1 (p<0.0001), displaying 
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less patience over time. We next dig into this unanticipated result by investigating the stability of 

patient choices across weeks. 

We classify children by whether they were stable or unstable in patience by comparing 

their Advance Decisions between Week 1 and Week 2. 56% (216) were stable in patience, 

choosing the later option of two bracelets in both weeks. 7% (28) were stable in impatience and 

chose the sooner option of one bracelet in both weeks. 24% (92) exhibited instability in time 

preferences. 14% (54) exhibit instability in patience and switch from the later option to the sooner 

option from Week 1 to Week 2. Lastly, 10% (38) exhibit instability in impatience and switched 

from the sooner to the later option from Week 1 to Week 2. The remaining children were not 

present for both questions, so we could not assess the stability of their preferences across weeks. 

We next examine the consistency of choices within weeks, where children first make the 

Advance Decision but can change their mind in the Immediate Decision the next day. In the full 

sample, 21% (77) of children exhibit inconsistency in Week 1, where their Advance and Immediate 

Choices differ. Of these children, 74% (57) are impulsive, switching from two bracelets in the 

Advance Decision to one bracelet in the Immediate Decision. By comparison, in Week 2 18% (29) 

of children are inconsistent, with only 55% of them (16) behaving impulsively. Using a paired t-

test, we find that children do not exhibit a statistically significant difference in inconsistency across 

weeks (p>0.10), but are significantly less likely to behave impulsively (p<0.05) in Week 2 

compared to Week 1. 

Is the lower rate of impulsivity in Week 2 driven by the use of commitment devices? About 

half (51%) of all children use the commitment device. Of the 244 children who successfully end 

up with the later option in Week 2, 55% (135) used the commitment device. Given that only half 
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of these “successful” children used the commitment device, the commitment device does not 

appear crucial to obtaining two bracelets at the end of Week 2.  

4. Treatment Effects 

We next demonstrate that our Preschool intervention improved patient behavior among children. 

However, this did not occur because Preschool automatically made children more patient, since 

there was no difference in behavior between Preschool and Control children when they initially 

participated in the glow bracelet task. Rather, we observe greater patience in the Preschool group 

in Week 2. The effects are driven by the Tools curriculum, which focused on self-regulation skills. 

Results are similar between the Control group and children who were randomized to the Literacy 

curriculum, which placed greater emphasis on traditional literacy and math skills. For children in 

the CogX curriculum, which was a hybrid version of Tools and Literacy, estimates tend to fall 

between estimates for the Control and Tools groups. However, as with the Literacy group, results 

for the CogX group do not tend to significantly differ from the Control group.  

We begin with the striking finding that patience declined over time, with fewer children 

selecting the later option in Week 2 than Week 1 in the overall sample (p<0.0001). We explore 

how these patterns differ by CHECC treatment using the following specification: 

 𝑐ℎ𝑜𝑖𝑐𝑒!" = 𝛼0 + 𝛼11(𝑤𝑒𝑒𝑘" = 2) + 𝛼2𝐷! + 𝛼3𝐷!1(𝑤𝑒𝑒𝑘" = 2) + 𝛼4𝑋! + 𝜖!" (1) 

where 𝑐ℎ𝑜𝑖𝑐𝑒!" is child 𝑖′𝑠 choice in week 𝑡, 𝐷!	 is a matrix of dummies for Preschool curriculum, 

and 𝑋!	 represents a matrix of child-specific controls including age during the glow bracelet task, 

year(s) of CHECC participation, gender, race, and baseline cognitive and noncognitive scores prior 

to randomization into CHECC treatment. The matrix 𝑋! also may include parental controls, namely 

the mother’s age, high school graduation status, and full time employment status. The idiosyncratic 

error component 𝜖!" varies by both child 𝑖 and week 𝑡. In this specification, as in almost all 
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specifications that follow, we cluster standard errors at the child level since CHECC treatment was 

randomized at the child level (Abadie et al., 2022). As mentioned above, we report 90% confidence 

intervals after using the Wild bootstrap-t procedure to account for the small number of treated 

children per preschool curriculum. 

 Table 3 reports the regression results on choices between Week 1 and Week 2. Panel A 

shows estimates for the likelihood of choosing the later option in the Advance Decision, while 

panel B shows estimates for the likelihood of choosing the later option in the Immediate Decision. 

We find no differences across groups in the likelihood of making the patient choice in Week 1, as 

the coefficients on the Tools, Literacy, and CogX curricula are all small and insignificant. 

However, the coefficient on Week 2 is consistently negative and significant (p<0.05), indicating 

that children are 9-10 percentage points less likely to make the patient choice in Week 2 compared 

to Week 1. The exception to this pattern is the Tools group. Those in the Tools group are 16 

percentage points more likely to choose the delayed option in Week 2 compared to the Control 

group (adding the coefficients on 𝑇𝑜𝑜𝑙𝑠	and 𝑇𝑜𝑜𝑙𝑠	 × 𝑊𝑒𝑒𝑘	2, p<0.01).   

Panel B then examines the Immediate Decision asked on Day 2 of each week, where 

children could receive the sooner option immediately but still had to wait if they chose the later 

option. For Week 2, we focus on the likelihood of ending up with the later option, through either 

using the commitment device in the Week 2 Advance Decision or not committing and choosing 

the later option in the Week 2 Immediate Decision. As with the Advance Decision, we find little 

evidence of differences by group in Week 1. Although the likelihood of choosing the later option 

still grows from Week 1 to Week 2 in the Tools group (by 14 percentage points, p<0.10), it no 

longer significantly declines for the Control group. The net result is that, in contrast to the Advance 

Decision, the Tools group no longer outperforms the Control group in Week 2 for the Immediate 



19 

Decision (adding the coefficients on 𝑇𝑜𝑜𝑙𝑠	and 𝑇𝑜𝑜𝑙𝑠	 × 𝑊𝑒𝑒𝑘	2, p>0.10). Appendix Table A.3 

presents results on choosing the later option for only children who did not commit in the Week 2 

Advance Decision. The results are similar whether or not we exclude children who commit, 

suggesting that the results for the Immediate Decision are not driven by use of the commitment 

device for Tools children. 

 

4.1 Patience and Stability 

To further investigate why the Tools curriculum appeared to improve patience in Week 2 but not 

Week 1, we plot the predicted rates of patient choices in the Advance Decisions after controlling 

for age, year of CHECC participation, gender, race, baseline cognitive and noncognitive scores, 

and parental controls. As with Table 3, we adjust the 90% confidence intervals using wild 

bootstrapping. The two leftmost bars on Figure 1 show the proportion of patient choices in Week 

1 and Week 2. The predicted proportion who choose the later option significantly decline in the 

Control group (p<0.01), but directionally rise in the Tools group. 

It thus appears that the gap between Tools and Control emerges in Week 2 but not in Week 

1 because the Tools and the Control group move in opposite directions. To investigate why, we 

again classify children into four categories based on how they switch between Week 1 and Week 

2 in their Advance Decisions. Those who are stable in patience choose the later option in both 

weeks; those who are stable in impatience choose the sooner option in both weeks. Children who 

are unstable in patience choose the later option in Week 1 and switch to the sooner option in Week 

2. Finally, children who are unstable in impatience choose the sooner option in Week 1 and switch 

to the later option in Week 2. 
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The next four bars in Figure 1 show the predicted proportions by CHECC treatment. 

Between the Control and Tools groups, we find no significant difference in the proportion of 

subjects who are stable in patience. However, those in the Control group are 7% more likely to be 

stable in impatience (p<0.10). Subjects who are stable cannot account for the change in  

 



21 

 

patient choices from Week 1 to Week 2, so we next move to subjects who are unstable. We find 

that children in the Control group are more likely to be unstable in patience than the Tools group. 

In particular, those in the Control group are 11% more likely than the Tools group to choose the 

later option in Week 1 but switch to the sooner option in Week 2 (p<0.10).  

 The Literacy and CogX groups do not significantly differ from the Control group on the 

various patience measures shown in Figure 1. For the Literacy group, these results are unsurprising 

given that the focus of the curriculum was on math and reading, which may not necessarily 

translate to greater patience. Point estimates for the CogX group tend to fall between the Literacy 

and Tools groups, which makes sense given that CogX was a hybrid of the Literacy and Tools 

curricula. However, we refrain from drawing conclusions regarding the effects of the CogX 

curriculum, since we do not have sufficient evidence to establish a significant gap between CogX 

and Control children. 

Figure 1: Stability of patience across weeks 

4.2 Time Inconsistency 
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Why might children in the Control group change from the delayed option in Week 1 to the sooner 

option in Week 2, demonstrating greater impatience over time? We explore choices within Week 

1, particularly on whether children change their mind in moving from the Advance Decision to the 

Immediate Decision. It is possible that children who initially chose the later option in the Advance 

Decision changed their mind in the Immediate Decision, where the sooner option would be paid 

out immediately. This impulsive behavior in Week 1 could then influence their Advance Decision 

in Week 2. For example, impulsivity in Week 1 may lower children’s beliefs about their ability to 

wait for the later option, leading them to choose the earlier option in Week 2. Alternatively, 

receiving the one bracelet in Week 1 may lead children to convince themselves that they prefer the 

earlier option, due to endowment or cognitive dissonance effects. Differences in Week 1 behavior 

could thus account for the gap in Week 2 patience between the Control and Tools groups. 

We test this hypothesis by examining inconsistency and impulsivity within week, as shown 

in Figure 2. We find no differences in inconsistency, impulsivity, or commitment behavior across 

CHECC treatments in either week, indicating that the difference in Week 2 patience between the 

Tools and Control groups are unlikely driven by impulsivity in Week 1.5 We next examine the 

specific group of children who exhibit instability in patience, since our prior results suggest that it 

is this group that drove the gap in Week 2 patience between the Tools and Control groups. Of the 

children in the Control group who exhibit instability in patience, very few (27%) behaved 

impulsively in Week 1. The results indicate that inconsistent behavior in Week 1 cannot explain 

the Control group’s instability in patience, since the majority of Control children (73%) 

 
5 For Week 2, we report estimated inconsistency and impulsivity among children who did not use the commitment 
device. 
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consistently chose the later option in both the Advance and Immediate Decisions in Week 1 before 

switching to the sooner option in Week 2. 

Furthermore, we find no significant relationship between inconsistent behavior in Week 1 

and patience in Week 2. As shown in Appendix Table A.4, our estimated correlations are close to 

0, both on the overall sample as well as for each CHECC treatment. This null result provides 

further evidence that time inconsistency is not driving the drop in patience in Week 2 among the 

Control group. 

4.3 Social Environment 

As noted above, the majority of children who were unstable in patience actually chose the later 

option in both the Advance and Immediate Decisions of Week 1. This was surprising, since we 

would expect children who successfully waited for the larger reward in Week 1 to continue to 

exhibit patience in Week 2. Given that own behavior poorly predicts patience in Week 2, we turn 

to external explanations. We exploit quasirandom variation in the assignment of children to 

elementary classrooms to determine whether social environment could have played a role. 

 

Figure 2: Inconsistency and impulsivity within weeks 
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 Following participation in CHECC, children enter elementary school in the Chicago 

Heights School District. Differences across classrooms should be orthogonal to their CHECC 

treatment status, since teachers assign them to classrooms without knowing their prior Preschool 

curriculum assignment. In the balance tests shown in Appendix Table A.1, we find no significant 

differences between any preschool curriculum and Control in the likelihood of enrolling in any of 

the 7 schools in the Chicago Heights School District. In our decomposition exercise below, we 

also verify that our results are not driven by significant differences in baseline characteristics 

between the Tools and Control groups.  

 We investigate whether children’s Week 2 decisions depend on the share of their 

classmates who ended up with the later option of two bracelets. Figure 3 plots the linear prediction 

of Week 2 patience based on the share of classmates with two bracelets in Week 1. Panel A focuses 

on comparing the Control and Tools groups. It shows that Control children were more likely to 

behave impatiently in Week 2 if they happened to be in classes where more of their classmates 

ended up with the sooner option in Week 1. Out of the explanations we consider, this is the only 

one that explains why many of the Control group chose the sooner option in Week 2 despite 

choosing the later option in both days of Week 1. 

a) 

 

b) 

 

c) 

 
Figure 3: Patience in week 2 and proportion of patient classmates in week 1. Panel a presents 
95% CI of linear predictions for Control and Tools. Panel b presents linear predictions for 
Control and Literacy. Panel c presents linear predictions for Control and CogX. 
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In contrast, children from the Tools group almost always choose the later option in Week 

2, no matter their classmates’ outcomes in Week 1. Figure 3 suggests that differences in 

susceptibility to peer influence could contribute to why patience significantly drops among the 

Control group from Week 1 to Week 2, leading to significantly greater patience in the Tools group 

in Week 2 but not Week 1. Panels B and C estimate Week 2 patience for the Literacy and CogX 

curricula, respectively. They show that both the Literacy and Cogx curricula appear to be 

influenced by the share of classmates with two bracelets. Like with the other measures above, the 

Literacy group resembles the Control group. The CogX group is statistically indistinguishable 

from the Control group, but the estimated susceptibility to peer influence falls between that of the 

Tools and Control groups. 

Motivated by the evidence from Figure 3, we perform a Oaxaca-Blinder decomposition to 

determine how much of the gap in Week 2 patience between the Tools and Control groups can be 

attributed to differences in susceptibility to social environment. More precisely, the decomposition 

distinguishes between differences in “coefficients” – responsiveness to peer influence – and 

differences in “endowments” – in this case, whether the Tools and Control groups see different 

shares of classmates with two bracelets. Second, the decomposition allows us to compare the 

relative importance of peer influence with other potential predictors of patient behavior. 

 We specify the decomposition in the following way: 

 

 

(2) 

where  for  is the proportion who choose the later option in Week 2. The matrix of 

predictors  consists of the share of classmates with two bracelets in Week 1, age, race, gender, 

cognitive ability, non-cognitive ability, and parental characteristics. The term  
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represents differences in “coefficients”. It reflects the gap that is attributable to differences in how 

the Tools and Control group respond to predictors. The term  represents the 

difference in “endowments”, namely whether the predictors in the Tools and Control groups 

systematically differ. Lastly,  captures interactions between the 

“endowments” and “coefficients” terms (Fairlie, 2005; Jann, 2008).  

The main independent variable of interest is the share of a child’s classmates with two 

bracelets out of all classmates that participated in the delay of gratification task. Given our 

assumption that the fraction of classmates with two bracelets is as-good-as-random, the unit of 

treatment assignment in this case is at the classroom level. We therefore cluster at the classroom 

level, rather than the child level as in our other analyses (Abadie et al., 2022). 

Table 4 presents the results of the Oaxaca decomposition. The first column presents overall 

breakdowns: the predicted shares of children who exhibit patience in Week 2 is 75.7% among the 

Control group and 97% among the Tools group, yielding a difference of 21.3 percentage points. 

Of these 21.3 percentage points, 21.2 percentage points (99.5%) arise from differences in 

responsiveness to predictors between the Control and Tools groups. 

Columns (2), (3), and (4) further demonstrate the importance of peer behavior compared 

to other potential explanations. Column (3) estimates the role of each predictor in contributing to 

the “coefficients” term. We find that the Control group’s greater susceptibility to peer influence 

plays a large role in explaining the overall 21.3 percentage point difference in Week 2 patience 

between the Control and Tools groups. In fact, susceptibility to peer influence appears to be the 

only significant predictor of the gap in Week 2 patience. Coefficient estimates on all other potential 

predictors – children’s demographic characteristics, maternal characteristics, and baseline 

assessment scores – are small and statistically insignificant. The exception is that the coefficient 
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on female is marginally significant (p<0.10), suggesting that the Tools group might have generated 

gender differences in patience. 

The interpretation is that children in the Control group would exhibit significantly greater 

patience in Week 2 if they were as independent in the face of peer influence as those in the Tools 

group. Equivalently, if the Tools group was as susceptible to peer influence as the Control group, 

each 1 percentage point decline in the share of patient classmates would lower the child’s 

likelihood of exhibiting patience in Week 2 by 0.7 percentage points (p<0.001). The Oaxaca 

decomposition indicates a large difference in responsiveness to peer influence: Control children 

exhibit substantial elasticity to the patience of their classmates, but the estimated elasticity among 

Tools children is small and indistinguishable from 0. These results are consistent with research in 

child development showing that the Tools of the Mind curriculum reduced bullying and peer 

ostracism (Diamond et al., 2019), which may free children from pressure to conform. 

We run similar Oaxaca decompositions for the Literacy and CogX groups. Appendix 

Tables A.5 and A.6 show that the gap in Week 2 patience is 7.1 and 8.1 percentage points for the 

Literacy and CogX groups, which are only a third of the gap for Tools children and statistically 

insignificant. Given that patience does not significantly differ between Literacy, CogX, and 

Control children, it is not surprising that responses to peer influence also do not significantly differ. 

Our results suggest that the Tools curriculum fosters greater patience over time by making 

children more independent of their social environment. Despite what their classmates choose in 

Week 1, children from the Tools group are more likely to persist in waiting for the larger reward, 

the option that was initially preferred by the majority of children in Week 1. On the other hand, 

children in the Control group are more likely to choose the earlier, smaller reward if more of their 

classmates received it in Week 1. This is the case even for children who successfully waited for 
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the later reward on both days of Week 1. We view these findings as evidence that social 

environment plays an important role in shaping patient behavior, just as it does many other 

behaviors. Interventions which teach waiting strategies absent a social environment that accounts 

for interactions between children may miss out on key determinants of how patient behaviors form 

over time. Our findings support the recommendation in Falk et al. (2020) that interventions to 

improve delay of gratification center around the social environment in which preferences form, 

rather than focusing narrowly on waiting strategies in a vacuum. 
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4.4 Commitment Demand 

Finally, we investigate take-up of the commitment device, which prevents children from 

changing their minds between the Advance and Immediate Decisions in Week 2. We first 

investigate whether the commitment device decreases subsequent impulsive behavior in Table 5. 

The coefficient on the interaction between Week 2 and commitment indicates that children who 

choose the commitment device are 11% less likely to behave impulsively (p<0.05). The decline in 

impulsivity from Week 1 to Week 2 is significant in the Control, Tools, and CogX groups (p<0.01 
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for all three groups), but not the Literacy group. We also test for differences in the rate of decline 

and find no significant differences between the Control group and any of the treatment groups. All 

estimates hold after the inclusion of demographic variables, baseline cognitive scores, baseline 

noncognitive scores, and parental controls.  

Even if commitment decreases impulsivity ex post, children may not be aware of the value 

of the commitment device ex ante. It is therefore another matter whether children understand the 

commitment device and use it strategically. Table 6 reports on the relationship between behavior 

in Week 1 and commitment in Week 2. Despite the low rates of impulsivity among the Tools 

group, those who do behave impulsively in Week 1 are 41-50% more likely to use the commitment 

device in Week 2 (p<0.10). Appendix Table A.7 decomposes this behavior into choices made in 

Week 1. It shows that Tools children who chose the sooner option in the Week 1 Immediate 

Decision are 35-41% more likely to use the commitment device (p<0.05), suggesting that 

commitment was demanded by Tools children who had trouble delaying in the Immediate 

Decision. It appears that commitment was higher among the very children who were likely to 

benefit from it: those who failed to wait for the later option despite preferring it initially. These 

results are consistent with prior work documenting greater use of commitment among dynamically 

inconsistent adults (Ariely and Wertenbroch, 2002; Ashraf et al., 2006; Kaur et al., 2010; 

Augenblick et al., 2015), but contrast with other studies who find greater commitment demand 

among those who were dynamically consistent, and the least likely to need it (Sadoff et al., 2020; 

Alan and Ertac, 2015). 

Remarkably, the Tools group is the only group which exhibits this behavior. We find no 

correlation between Week 1 behavior and commitment use among Control, Literacy, or CogX 
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children. Taken together, we find little evidence of strategic use of the commitment device for 

groups other than the Tools group. 

 

 

4.5 Robustness 

First, we incorporate inverse probability weights to account for the possibility that 

randomized assignment to the Preschool and Control groups influenced the likelihood of 

remaining in the Chicago Heights School District, and therefore participating in the glow bracelet 

task. Second, not all children were present for all decisions in the glow bracelet task. It is possible 

that our results across weeks could be driven by differences in the composition of children across 

different days. We show our results replicate when using only the sample of children that were 

present for all decisions. In all regression tables, we report conventional standard errors, clustered 

by child, in parentheses. Beneath them, we report 90% confidence intervals after wild 

bootstrapping in brackets. Relative to the wild bootstrap procedure, conventional standard errors 
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tend to overreject the null hypothesis of no effect. Where results differ, we prefer the more 

conservative inference method of wild bootstrapping, given the small sample within each treatment 

cell in our experiment. 

 Appendix Tables A.8-A.9 reproduce Table 5, which explores differences across weeks in 

the Advance and Immediate Decisions. Across all specifications, we replicate the main results of 

Table 5. First, Appendix Table A.8 shows that with respect to Advance Decisions there is a 

significant decline in patience from Week 1 to Week 2 (p<0.05). The exception is the Tools group, 

which is significantly more patient than the Control group in Week 2 (p<0.05). Second, Appendix 

Table A.9 shows that with respect to Immediate Decisions we again find significantly greater rates 

of delaying in Week 2 in the Tools group compared to the Control group (p<0.10). For all results, 

point estimates grow substantially when inverse probability weights are incorporated but do not 

significantly change when we restrict the sample to children who were present for all decisions.  

Appendix Figure A.1 reports the analysis displayed in Figure 1 after incorporating inverse 

probability weights (panel A) or restricting the sample to children present for all decisions (panel 

B). Rather than the predicted likelihoods summarized in Figure 1, we report the estimated 

difference relative to the Control group. For both specifications, the Control group continues to 

exhibit a significant 9 percentage point drop in patience from Week 1 to Week 2 (p<0.05). This 

leads to significantly greater patience among Tools children than Control children by Week 2 (18-

22 percentage points, p<0.01). After these sample adjustments, we find that Control children 

continue to exhibit greater stability of impatience, choosing the sooner option in both weeks, than 

Tools children (5-7 percentage points, p<0.05). Moreover, Control children continue to be more 

unstable in patience, switching from the later option in Week 1 to the sooner option in Week 2, 

relative to Tools children (13 percentage points, p<0.05). 
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 Finally, we reproduce our key commitment result after making these adjustments. 

Appendix Table A.10 shows that only Tools children increase commitment take-up after behaving 

impulsively (p<0.10). Commitment use continues to be uncorrelated with past behavior for 

Control, Literacy, and CogX children. Coefficient estimates are similar after the incorporation of 

inverse probability weights and after restricting the sample to children present for all decisions. 

 

5. Relationship with Later Outcomes 

In the prior section, we present evidence that preschool – in particular, the Tools of the Mind 

curriculum – improved delay of gratification among children in later years. We explore the 

importance of this result by linking behavior in the delay of gratification task to future outcomes 

collected each year: state math examination scores in 2015-2019, state reading examination scores 

in 2015-2019, working memory assessments in 2016-2019, attention assessments in 2016-2019, 

and teacher-reported disciplinary behavior in 2015-2019. In our preferred specification, we use 

exploratory factor analysis to extract summary measures for each set of outcomes. We then regress 

these factors on delay of gratification behavior, CHECC preschool treatment, and the interaction. 

Table 7 reports the results. For brevity, we suppress coefficients on interactions, treatment 

dummies, and dummies for missing variables.  

We find that children who can delay in the Immediate Decision at ages 5-10 perform 

significantly better on writing, reading, attention, and working memory at ages 10-15. The results 

remain strong after controlling for differences across treatments and after controlling for baseline 

cognitive and noncognitive skills that could explain natural differences in ability across children. 

Columns (1) and (2) show that both math and reading scores are on average 0.4 and 0.3 standard 

deviations higher among children who select the later option in the Week 1 Immediate Decision 
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(p<0.01). Columns (3)-(4) report results for our two primary measures of executive function, 

working memory and attention. Children who chose the later option in the Week 1 or Week 2 

Immediate Decisions tend to perform 0.4-0.6 standard deviations better in working memory in 

future years (p<0.01). Children who chose the later option in the Week 2 Immediate Decision 

performed 0.4 standard deviations better on attention tasks (p<0.10). Lastly, column (5) shows a 

negative correlation between delaying in the Week 2 Immediate decision and discipline. However, 

this relationship is not systematically significant across all alternative explanations we consider in 

our robustness checks. 

5.1 Robustness 

Appendix Table A.11 reports robustness results for Section 5. In Table 7, derive our main 

outcome measures from exploratory factor analysis. To ensure that our results are not driven by 

estimated factor loadings and the way factor analysis imputes missing data, we replicate our results 

using outcomes where the measure is the average score across years (panel A). We also weight by 

the inverse probability of participating in the glow bracelet task conditional on CHECC group 

assignment (panel B). Lastly, to ensure our results are not driven by student compositional 

differences between days of the experiment, we restrict the sample to children who were present 

for all decision days (panel C).  

Almost all results replicate for these alternative specifications. Across all panels, children 

who were able to delay in the Week 1 Immediate Decision at ages 5-10 performed significantly 

better in math, reading, and working memory assessments at ages 10-15. Children who delayed in 

the Week 2 Immediate Decision performed significantly better on working memory and attention 

measures. As mentioned above, the correlation between glow bracelet choices and discipline 

becomes insignificant when we use averages, rather than factors (panel A). We therefore cannot 
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rule out a null relationship between decisions in the glow bracelet task and discipline in the ensuing 

five years. 

 

 

6. Conclusion 

As Heckman (2008) argues, “skill begets skill”. Human capital exhibits dynamic 

complementarities in that skills formed at early ages can improve the development of later skills. 

Our paper identifies the dynamic complementarity between time preferences and later reading, 

math, and executive function. To our knowledge, it is the first to use a natural field experiment to 

establish the importance of preschool in fostering these complementarities. Moreover, it provides 

evidence regarding the effectiveness of different curricula for developing patience. We find 

consistent and large impacts of the Tools of the Mind curriculum, which focuses on self-regulation, 

but little evidence of effectiveness for the Literacy Express curriculum, which focuses on 

traditional math and reading. 
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            Children randomized to the Tools curriculum exhibit steadily high rates of patience 

throughout the experiment, in contrast to children in other groups, for whom patience declines 

from Week 1 to Week 2. We find little evidence that past behavior can explain this unanticipated 

trend, since patience, inconsistency, and impulsivity in Week 1 do not significantly differ across 

groups. Rather, social influences appear to play a role. In Week 2, children in the Control group 

tend to behave impatiently if more of their classmates behaved impatiently in the past, while 

children in the Tools group behave patiently independent of their classmates’ past behavior. These 

results provide evidence for the claim in Falk et al. (2020) that interventions to help children delay 

gratification ought to consider the social environment in which preferences form, rather than 

teaching waiting strategies in a vacuum. 

            The Tools group is also the only group to use commitment strategically. We find that 

children from this curriculum are more likely to use commitment after behaving impulsively, 

whereas commitment use is uncorrelated with past behavior for all three other groups. For the 

Tools group, commitment is taken up by the very children who would benefit from it the most. 

This result aligns with the majority of prior work on commitment take-up among adults, which 

find higher commitment take-up for those who exhibited dynamic inconsistency in the past (Ariely 

and Wertenbroch, 2002; Ashraf et al., 2006; Kaur et al., 2010; Augenblick et al., 2015). Our 

findings suggest that the sophisticated use of external tools to meet long-term goals can be taught, 

and can originate as early as ages 5-10. 

Finally, we find that children who delay even when the early option is paid immediately 

tend to perform better on academic and executive function measures in the ensuing five years. This 

result allows us to assess landmark studies in psychology which claim that delaying gratification 

at ages 3-5 somehow improves success in adulthood (Shoda et al., 1990; Mischel et al., 1972; 
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1989). We open up the black box behind this link by identifying the particular skills that are 

correlated with delaying gratification. Our results show that time preferences which help children 

delay gratification positively predict both cognitive skills like reading and math, as well as 

executive functions like attention and working memory. Our paper speaks to the importance of 

identifying how early interventions can equip children to further invest in their human capital and 

develop better skills at later ages.  
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Appendix A: Additional Tables and Figures 
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a. 

b. 
Appendix Figure A.1: Difference in Advance Choices relative to Control group. 

Notes: Panel a incorporates inverse probability weights to adjust for possibility that CHECC preschool assignment 
affected likelihood of enrolling in Chicago Heights school district. Panel b restricts the sample to only children present 
for all decisions in the glow bracelet task. Controls: age, race, gender, year of CHECC participation, baseline 
cognitive and noncognitive scores. 
 

 



Appendix B

Experiment Scripts

B.0.1 Assent (Day 1 only)

Today, I am asking you all to do an activity with me where I will ask you some
questions about choices you want to make. You will get some glow bracelets for doing
the activity. We will keep your answers to look at later, to help us learn more about
how kids decide. You do not have to do this activity. It is up to you if you want to do
the activity or not. You can say no now or you can even change your mind later. No
one will be upset with you if you don’t want to do this activity.

Does anyone have any questions for me? You can ask me questions at any time.
Will you do the activity with me?

B.0.2 Week 1 Day 1

Thanks for doing the activity. First, we are going to sit quietly. It is very important
that we do not talk during the activity. If anyone talks, they will have to go back to
class and will not get any prizes. Can we practice being quiet? [wait for kids to settle
down]. Here are the glow bracelets that we will play with. (Walk around with tray of
glow bracelets.)

In the activity, you are going to decide WHEN you want to get glow bracelets.
When you get the glow bracelets, they will glow for 1 day. But after 1 day they will
stop glowing. Today you will decide whether you want 1 glow bracelet TOMORROW
- that’s sooner, OR 2 glow bracelets the DAY AFTER TOMORROW - that’s later.
You will get your glow bracelet in an envelope at the end of the day that you decide to
get it, and get a blank envelope on the other day. The choice you make is up to you.
You will only get glow bracelets if you follow the rules for the activity sheet. Here is
the activity sheet you will have (Show poster 1). Here are the rules:

• If you want 1 glow bracelet TOMORROW - that’s SOONER, you should cir-
cle this choice. See this shows ONE glow bracelet. It also shows that you
will have to sleep for ONE night before tomorrow comes. Tomorrow is TUES-
DAY/THURSDAY. (point to the 1 glow bracelet sheet as well as each compo-
nent).
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• If you want 2 glow bracelets the DAY AFTER TOMORROW - that’s LATER,
circle this choice. See this shows TWO glow bracelets. It also shows that you
will have to sleep for TWO nights before the day after tomorrow comes. The day
after tomorrow IS WEDNESDAY/FRIDAY. (Point to the 2 glow bracelets sheet
and each component).

Figure B1: Poster 1 and response sheets: Monday cohort received top panel and Wednesday cohort
received bottom panel
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Doing the Practice Book

Before we start the activity, you are each going to fill out a practice book to make sure
you understand the rules. Please remember to try your best! Do not look at other
people’s work and no talking! Only turn the pages when I tell you to. I will read
out loud and you should follow along. You should circle your answers. (Pass out the
practice book and pencils and read out loud.) Okay let’s start. Okay please open the
practice book. Remember its okay if you don’t know the answer. Just try your best.

Figure B2: Practice Book Screenshots

• This is Katie. Katie played the same game that you are going to play. She decided
to circle THIS choice, 2 glow bracelets, LATER. LATER is the DAY AFTER
TOMORROW, WEDNESDAY/ FRIDAY. (Say ‘Ok, turn the page’ after each
page you read.)
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– The practice book asks, How many bracelets will Katie get? 1, 2 or 3?
(Point to each answer.) Circle your answer now. Ok, turn the page.

– The practice book asks, When will Katie get her bracelets? Today, tomor-
row, or the day after tomorrow? (Point to each answer) Circle your answer
now. Ok, turn the page.

• Now let’s do another one. This is Sarah. Sarah played the same game that you
are going to play. She decided to circle THIS choice, 1 glow bracelet, SOONER.
SOONER is tomorrow. Ok, turn the page.

– The practice book asks, How many bracelets will Sarah get? 1, 2, or 3?
(Point to each answer.) Circle your answer now. Ok, turn the page.

– The practice book asks, When will Sarah get her bracelets? Today, tomor-
row, or the day after tomorrow? (Point to each answer.) Circle your answer
now. Ok, turn the page.

– The practice book asks, Who will get their bracelet sooner? Remember, this
was Katie’s choice (Point back to Katie picture). This was Sarah’s choice
(point back to Sarah Picture). So who will get their bracelet sooner, Katie,
or Sarah? (Point to each answer). Circle your answer now.

Great job! Now I will collect your practice books and we can start the activity.

Doing the Activity

(go back to poster 1) Now remember,

• If you want 1 glow bracelet TOMORROW - that’s SOONER, you should circle
this choice (Point to the 1 glow bracelet sheet).

• If you want 2 glow bracelets the DAY AFTER TOMORROW - that’s LATER,
circle this choice (Point to the 2 glow bracelets sheet)

Here are your activity sheets. Remember to make your decision quietly, keep your
eyes on your paper and do not talk to anyone. If you have a question, raise your hand
and I will come to you. Don’t start until I say GO. [pass out decision sheets]. Whatever
you choose, we will give you the glow bracelet at the end of that day so that you can
take it home with you right away. The choice you make is up to you. Remember you
are NOT choosing for today so you will get glow bracelets tomorrow or the day after
tomorrow.

When you are done, turn your paper over, and wait quietly. I will collect your sheet
only after everyone is finished. Okay, GO!

Okay, I will collect the activity sheets now. Remember, your decision was private!
Please do not talk about your decision to anyone. Thanks for doing the activity today.
Let’s go back to class.
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B.0.3 Week 1 Day 2

Thanks for doing the activity. First, we are going to sit quietly. It is very important
that we do not talk during the activity. If anyone talks, they will have to go back
to class and will not get any prizes. Can we practice being quiet? [wait for kids to
settle down]. Here are the glow bracelets that we are playing with. When you get
the bracelets, they will glow for 1 day. But after 1 day they will stop glowing. (Walk
around with tray of glow bracelets).

Yesterday you made a choice about 1 glow bracelet TOMORROW or 2 glow
bracelets the DAY AFTER TOMORROW. Since you made that choice yesterday, that
means the choices are for 1 glow bracelet TODAY or 2 glow bracelets TOMORROW.
Here is the activity sheet you had (Show poster 1). Here were the rules:

• If you said you wanted 1 glow bracelet TOMORROW, that’s SOONER, you cir-
cled this choice. Now that you slept for one night, that’s turned into TODAY
(Point to the 1 glow bracelet sheet - use dry eraser maker to cross out TOMOR-
ROW and write TODAY, and cross out the sleeping person).

• If you wanted 2 glow bracelets the DAY AFTER TOMORROW, that’s LATER,
you circled this choice. Now that you slept for one night, that’s turned into
TOMORROW (Point to the 1 glow bracelet sheet - demonstrate crossing out DAY
AFTER TOMORROW and writing TOMORROW and cross out one sleeping
person).

If you chose for TODAY (Point to poster 1), you will get your glow bracelet as soon
as we finish the activity today. If you chose for TOMORROW (Point to poster 1), you
will wait and get your glow bracelets tomorrow before you go home from school.

Okay, I will pass out your activity sheets from yesterday now, and you can see the
choice that you made quietly. (Pass out sheets.) Please keep your eyes on your paper
only and no talking.

Doing the Activity

(DO NOT COLLECT ACTIVITY SHEETS UNTIL THE END!) Now there is a sur-
prise! You can change your decision if you want. You can either STAY WITH YOUR
CHOICE from yesterday or CHANGE YOUR MIND. Let me show you the rules:

There is a new yellow activity sheet that counts as the final decision. You will only
get glow bracelets if you follow the rules for the new yellow sheet. (Show yellow poster
2). Here are the rules:

• If you want 1 glow bracelet TODAY - that’s SOONER, circle this choice. This
shows ONE bracelet. It also shows you will get the bracelet as soon as we finish
the activity TODAY. Since, today is TUESDAY/ THURSDAY (Use yellow poster
- point to the 1 glow bracelet sheet and each component).

• If you want 2 glow bracelets TOMORROW - that’s LATER, circle this choice.
This shows TWO bracelets. It also shows that you will have to sleep for ONE
night before tomorrow comes. Since tomorrow is WEDNESDAY/ FRIDAY
(Point to the 2 glow bracelets sheet and each component)
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Figure B3: Poster 2 and response sheets: Monday cohort received top panel and Wednesday cohort
received bottom panel.

Remember, you are choosing to get 1 glow bracelet TODAY OR 2 glow bracelets
TOMORROW - so you should only circle one choice. You will get your glow bracelet in
an envelope on the day you decide to get it, and get a blank envelope on the other day.
The choice you make is up to you. The choice you make on the new yellow activity
sheet is the one that counts as the final decision.

(Pass out activity sheets/pencils. Staple yellow sheet on the child’s white sheet.) I
will pass out your new yellow activity sheets now. Don’t start until I say GO. If you
have a question, raise your hand and I will come to you. When you are done, turn your
paper over, and wait quietly. I will collect your sheets only after everyone is finished.
Okay, GO.

Okay, I will collect the activity sheets now and pass out your envelopes. Remember,
your decision was private! Please do not talk about your decision to anyone. (As
you collect the activity sheets, check to see what the child chose and give them the
corresponding envelope for day 2 - either an envelope with 1 bracelet or an envelope
with nothing)

Thanks for doing the activity today. Let’s go back to class.

B.0.4 Week 2 Day 1

Thanks for doing the activity. First, we are going to sit quietly. It is very important
that we do not talk during the activity. If anyone talks, they will have to go back to
class and will not get any prizes. Can we practice being quiet? [wait for kids to settle
down]

Here are the glow bracelets that we will play with. (Walk around with tray of glow
bracelets).

In the activity, just like last week, you are going to decide WHEN you want to get
glow bracelets. When you get the glow bracelets, they will glow for 1 day. But after
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1 day they will stop glowing. Today you will decide whether you want 1 glow bracelet
TOMORROW - that’s sooner, OR 2 glow bracelets the DAY AFTER TOMORROW
- that’s later. You will get your glow bracelets in an envelope at the end of the day on
the day you decide to get it, and get a blank envelope on the other day. The choice
you make is up to you.

You will only get glow bracelets if you follow the rules for the activity sheet. Here
is the activity sheet you will have (Show poster 1). Here are the rules:

• If you want 1 glow bracelet TOMORROW - that’s SOONER, you should cir-
cle this choice. This shows ONE glow bracelet. It also shows that you will
have to sleep for ONE night before tomorrow comes since tomorrow is TUES-
DAY/THURSDAY (Point to the 1 glow bracelet sheet as well as each component).

• If you want 2 glow bracelets the DAY AFTER TOMORROW - that’s LATER,
circle this choice. This shows TWO glow bracelets. It also shows that you will
have to sleep for TWO nights before the day after tomorrow comes. Since the
day after tomorrow is WEDNESDAY/ FRIDAY (Point to the 2 glow bracelets
sheet and each component)

Remember, you are NOT choosing for today and will not get any glow bracelets
today.

Doing the Activity I

Okay, I will pass out the activity sheet now. If you have a question, raise your hand
and I will come to you. When you are done, turn your paper over, and wait quietly.
We will collect your sheets only after everyone is finished. Okay, GO.

Doing the Activity II

(WAIT UNTIL EVERYONE IS DONE, BUT DO NOT COLLECT ACTIVITY
SHEETS YET!) Now there is one more thing. Remember, last week you got a surprise:
a new yellow activity sheet so you could make your final decision.

Today, you can decide whether you want your final decision to be TODAY - on the
white activity sheet that you just filled out OR TOMORROW on the yellow activity
sheet. Let me show you the rules. Here is the activity sheet you will have: (Show
poster 3).

• If you want your final decision to be on the WHITE sheet that you JUST filled
out TODAY, you should circle the white box.

• If you want your final decision to be on the YELLOW sheet that you will fill out
TOMORROW, you should circle the yellow box.

Only kids who circle the yellow box will be able to make a new decision tomorrow.
Kids who circle the white box will not be able to make a new decision tomorrow, though
they will still get a yellow sheet.
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Okay, I will pass out the activity sheet now. [pass out sheet.] If you have a question,
raise your hand and I will come to you. When you are done, turn your paper over, and
wait quietly. We will collect your sheets only after everyone is finished. Okay, GO.

Okay, I will collect the activity sheets now. Remember, your decision was private!
Please do not talk about your decision to anyone.

Thanks for doing the activity today. Let’s go back to class.

B.0.5 Week 2 Day 2

Thanks for doing the activity. First, we are going to sit quietly. It is very important
that we do not talk during the activity. If anyone talks, they will have to go back to
class and will not get any prizes. Can we practice being quiet? [wait for kids to settle
down]

Here are the glow bracelets that we are playing with. When you get the bracelets,
they will glow for 1 day. But after 1 day they will stop glowing. [walk around with
tray of glow bracelets].

Yesterday you made a choice about 1 glow bracelet TOMORROW or 2 glow
bracelets the DAY AFTER TOMORROW. Since you made that choice yesterday, that
means the choices are for 1 glow bracelet TODAY or 2 glow bracelets TOMORROW.

Here is the activity sheet you had [show poster of decision sheet]. Here were the
rules:

• If you said you wanted 1 glow bracelet TOMORROW, that’s SOONER, you
circled this choice. Now that you slept for one night, that’s turned into TODAY
(point to the 1 glow bracelet sheet -cross out TOMORROW and write TODAY,
and cross out the sleeping person).

• If you wanted 2 glow bracelets the DAY AFTER TOMORROW, that’s LATER,
you circled this choice. Now that you slept for one night, that’s turned into
TOMORROW (point to the 1 glow bracelet sheet -cross out DAY AFTER TO-
MORROW and write TOMORROW and cross out one sleeping person).

Remember, you made one more choice. You decided whether to make your final
decision on the white activity sheet yesterday or make your final decision on the yellow
activity sheet today.

• If you decided make your final decision on the WHITE activity sheet YESTER-
DAY, you will get a blank yellow sheet and sit quietly.

• If you decided to make your final decision on the YELLOW activity sheet TO-
DAY, you will get a new yellow sheet that will count as the final decision.

Doing the Activity

I will pass out your activity sheets now, and you can see the choices you made quietly.
Please keep your eyes on your paper only and no talking. Don’t start until I say GO.
[pass out sheets and staple yellow w/ child’s sticker on top of white sheet].
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If you made your final decision yesterday on the white activity sheet, please sit
quietly. You will get glow bracelets based on the decision you made yesterday on your
white decision sheet.

If you decided to make your final decision TODAY on the YELLOW ACTIVITY
SHEET, you will get a new yellow sheet to fill out. You will only get glow bracelets if
you follow the rules for the new yellow sheet. Here is the activity sheet you will have
[show poster 2]. Here are the rules:

• If you want 1 glow bracelet TODAY - that’s SOONER, circle this choice. This
shows ONE bracelet. It also shows you will get the bracelet as soon as we finish
the activity TODAY. Today is TUESDAY/THURSDAY. (use yellow poster -
point to the 1 glow bracelet sheet and each component).

• If you want 2 glow bracelets TOMORROW - that’s LATER, circle this choice.
This shows TWO bracelets. It also shows that you will have to sleep for ONE
night before tomorrow comes. Tomorrow is WEDNESDAY/FRIDAY (point to
the 2 glow bracelets sheet and each component)

Remember, you are choosing to get 1 glow bracelet TODAY OR 2 glow bracelets
TOMORROW - so you should only circle one choice. You will get your glow bracelet
in an envelope on the day you decide to get it, and get a blank envelope on the other
day. The choice you make is up to you.

If you have a question, raise your hand and I will answer you privately. When you
are done, turn your paper over, and wait quietly. We will collect your sheets only after
everyone is finished. Okay, GO.

Okay, I will collect the activity sheets now. Remember, your decision was private!
Please do not talk about your decision to anyone. (collect activity sheets and distribute
envelopes)

Thanks for doing the activity today. Let’s go back to class.
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