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Abstract

This study extends the analytic approach conducted by Watts et al. (2018) to
examine the long-term predictive validity of delay of gratification. Participants
(n=702; 83% White, 46% male) completed the Marshmallow Test at 54 months
(1995-1996) and survey measures at age 26 (2017-2018). Using a preregistered
analysis, Marshmallow Test performance was not strongly predictive of adult
achievement, health, or behavior. Although modest bivariate associations were
detected with educational attainment (r=.17) and body mass index (r=-.17),
almost all regression-adjusted coefficients were nonsignificant. No clear pattern of
moderation was detected between delay of gratification and either socioeconomic
status or sex. Results indicate that Marshmallow Test performance does not
reliably predict adult outcomes. The predictive and construct validity of the ability

Early childhood is a foundational period for developing
behavioral skills that are crucial for success in school
(Blair & Raver, 2015) and adult life (Moffitt et al., 2011).
Interest in these skills has been fueled by highly cited
work on the importance of the ability to delay gratifi-
cation (Mischel, 2014). Popularized in psychology by
Walter Mischel's studies featuring his self-imposed wait-
ing task (commonly referred to as the “Marshmallow
Test”), a child's ability to resist temptation in favor of
future rewards was shown to predict a host of later out-
comes, including higher SAT scores (Shoda et al., 1990),
better coping abilities (Mischel et al., 1988), and lower
body mass index (BMI; Schlam et al., 2013). Collectively,
these correlational studies argue that children who can
recruit a higher level of self-control, beyond mere im-
pulse control, may become better-adjusted adults.

Such a theory is highly plausible, as adults with bet-
ter regulatory skills will be more likely to avoid the fail-
ures of self-control that impede success and fulfillment
in one's work and personal life (Duckworth et al., 2018).
Indeed, longitudinal work with the Marshmallow Test
has been foundational to research on self-control, self-
regulation, effortful control, and executive function.
These related research areas have been reviewed in

to delay of gratification are discussed.

several recent theoretical articles (Bailey & Jones, 2019;
Inzlicht et al., 2021), with commentators noting the
need for more conceptual and operational clarity to
distinguish between overlapping constructs (Morrison
& Grammer, 2016). The current study focuses on the
long-term predictive validity of delay of gratification,
as measured by performance on the Marshmallow Test.
However, we note links to other studies on self-control
and self-regulation, given the clear overlap between these
research areas.

Importance of early self-regulation

Findings from Mischel's foundational longitudinal stud-
ies (e.g., Schlam et al., 2013) continue to inspire new re-
search focused on exploring the long-term importance
of developing the early capacity for self-regulation.
Developmental theory argues that early skills impact the
acquisition of later skills through unfolding developmen-
tal cascades. An example of this idea is that early self-
regulatory capacities will lead to further cognitive and
social-emotional skill development in childhood, creat-
ing a positive skill-forming trajectory that will eventually

Abbreviations: BMI, body mass index; EF, executive function; ICPSR, Inter-University Consortium for Political and Social Research; OSF, Open Science
Framework; SECCYD, Study of Early Childcare and Youth Development; SES, socioeconomic status.
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manifest in measures of adult functioning (e.g., Masten
& Cicchetti, 2010).

Indeed, it is not difficult to imagine why early self-
regulation could lay the foundation for sustained suc-
cess throughout development. Blair and Raver (2015)
argue that self-regulatory skills are critical for success in
school as they promote a child's ability to monitor their
attention and emotions, allowing for prolonged engage-
ment in classroom activities and, ultimately, improved
academic performance during the schooling years.
These theoretical predictions are often supported by lon-
gitudinal studies linking early cognitive and social-emo-
tional measures to later indicators of adult health and
well-being. For example, previous work from the Study
of Early Childcare and Youth Development (SECCYD)
has found that higher executive function (EF) at age 4
predicts greater educational attainment in adulthood—
an effect partially explained by higher EF in middle
childhood (Ahmed et al., 2021). Highly cited research
from the Dunedin study in New Zealand also has doc-
umented longitudinal correlations between broad mea-
sures of behavioral regulation in childhood and social,
economic, and behavioral outcomes in adulthood (e.g.,
Moffitt et al., 2011). The scales used in the Dunedin
study contained a comprehensive set of behavioral mea-
sures, pulling from scales that tap attention, externaliz-
ing, hyperactivity, and social functioning, among other
related behavioral constructs. The Dunedin findings
were recently replicated in large cohort studies in the
USA (using the SECCYD sample) and in the UK (Koepp
et al., 2023), providing further confidence to the robust-
ness of the association between early behavioral regula-
tion and adult outcomes.

Self-regulatory skills and early intervention

Not surprisingly, intervention developers have become
increasingly focused on educational programs designed
to help children build self-regulatory capabilities. Such
efforts include interventions promoting broad self-
regulatory skills through altering behavioral norms
and early childhood curricular practices (e.g., Morris
et al., 2014; Nesbitt & Farran, 2021; Raver, 2009) and
more narrow intervention approaches that attempt
to target delay of gratification directly (e.g., Murray
et al., 2016; Rybanska et al., 2018). These programs are
typically implemented under the premise that such inter-
ventions might lead to important changes in children's
long-term trajectories, particularly for children from dis-
advantaged backgrounds.

It is well documented that children from disadvan-
taged backgrounds tend to have poorer self-regulatory
capacities than their more privileged peers (Duncan
et al., 1994; Raver, 2004). These disparities can par-
tially be explained by experiential differences (Blair
& Raver, 2015), including the safety, nurturance, and

predictability of early caregiving environments (Brotman
et al., 2016). Indeed, changes in “noncognitive” skills re-
lated to self-regulation have been recently examined as
key mediational processes that might explain how early
interventions affect adult outcomes. For example, the
High-Scope Perry Preschool study, which randomly as-
signed children from very low-income backgrounds to a
2-year preschool intervention, found long-term impacts
on adult earnings, education, and criminality (Heckman
et al., 2010). A decomposition analysis of these effects
found that reduced externalizing problems were largely
responsible for these adult effects (Heckman et al., 2013),
further highlighting the importance of “noncognitive”
skills in setting the stage for healthy long-term develop-
ment (see Elango et al., 2015 for greater discussion).

Predictive validity of the Marshmallow Test

Longitudinal examinations of the predictive validity of
the Marshmallow Test have also supported the burgeon-
ing interest around the importance of developing early
self-regulatory capacities. The bivariate longitudinal
correlations Mischel's team observed initially generated
substantial excitement in the field of developmental psy-
chology. For example, Mischel found that children who
were able to delay gratification at age 4 had higher SAT
scores and were rated as more socially competent by their
peers in adolescence (Mischel et al., 1989). In adulthood,
waiting longer on the task during early childhood was as-
sociated with lower BMI, an improved sense of self-worth,
and better coping abilities (Mischel, 2014). Interestingly,
the team found that the time waited on the Marshmallow
Test could be manipulated via small changes to the pro-
cedure: providing the children with cognitive strategies
(e.g., think of fun/distracting thoughts) improved wait
time on the task (Mischel et al., 1989). These findings
suggest that delay of gratification might be an important
feature of self-regulation (Mischel et al., 1989), and pos-
sibly modifiable as well (Mischel, 2014).

Indeed, Mischel argued that the willpower demon-
strated in the Marshmallow Test influenced thelife course
from preschool to retirement planning (Mischel, 2014). In
his book The Marshmallow Test: Mastering Self-Control
(2014), Mischel argues that self-control capacities could
be harnessed to make willpower more automatic, im-
proving the chances that one will achieve their goals and
long-term success. However, the predictive validity of
Marshmallow Test performance has recently been called
into question.

Revisiting the Marshmallow Test
A conceptual replication by Watts et al. (2018) found the

predictive power of the Marshmallow Test on academic
achievement at age 15 to be diminished substantially
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when controls for early life factors were considered.
These covariates were theoretically motivated as they re-
flect characteristics that may explain both delay of grati-
fication performance and later academic achievement,
including family demographics (e.g., socioeconomic
status), the quality of the early home environment, and
concurrent behavioral/cognitive functioning at age
4. Furthermore, they found that most of the effect on
achievement was driven by variation at the very low end
of the waiting time distribution, suggesting that simple
impulse control (and not some higher level of control)
may have been responsible for any associations between
delay of gratification and later outcomes. The authors
concluded that interventions targeting delay of grati-
fication in childhood were likely to have only meager
effects on adolescent achievement (see also Watts &
Duncan, 2020).

Conversely, other studies provide reason to believe
Watts and Duncan were too pessimistic in their conclu-
sions. A reanalysis of the SECCYD dataset found links
between delay of gratification and several adolescent
outcomes, with the strongest association reported for a
measure of problem behaviors at age 15 (Michaelson &
Munakata, 2020; see also Duckworth et al., 2013; Falk
et al., 2020). Moreover, aforementioned findings from
Moffitt et al. (2011) and Koepp et al. (2023) provide ev-
idence that measures of self-control across early and
middle childhood strongly predict adult measures of
health, wealth, and criminality, even when controlling
for IQ and socioeconomic status (SES). Indeed, the
Koepp et al. (2023) replication effort of the Moffitt and
colleagues' study found that this relation held, even when
controlling for concurrent measures of academic achieve-
ment. If the measures used in these studies of behavioral
regulation tap into the same latent capacity for self-
control that causes performance on the Marshmallow
Test, one would also expect to observe predictive validity
for delay of gratification across similar adult outcomes.

Indeed, there are theoretical reasons to expect that
early self-regulatory capacities could support adult
outcomes through paths not considered by Watts and
colleagues. For example, several evaluations of early
childhood programs have found null or fading impacts
on adolescent measures of academic performance,
yet also find significant impacts on high school gradu-
ation (Deming, 2009), college attendance, and juvenile
incarceration (Gray-Lobe et al., 2021). These findings
raise the possibility that changes in early childhood ca-
pacities could affect adult outcomes through paths not
captured by academic achievement tests. Similarly, a re-
cent follow-up to a randomized control trial evaluating
the efficacy of a self-control intervention for boys with
substantial behavioral problems found impressive im-
pacts on adult measures of income and reliance on wel-
fare programs (Algan et al., 2022, but see long-term null
results reported for an early self-regulation intervention
by Watts et al., 2023). Collectively, this evidence suggests
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that early regulatory skills could explain important vari-
ance in adult functioning, even if these same skills do not
reliably predict academic achievement.

The ability to delay gratification might lead to long-
lasting changes in children's trajectories, even when con-
trols for other child characteristics, such as the home
environment and cognitive functioning, are included.
To our knowledge, no study to date has pursued a com-
prehensive examination of associations between delay of
gratification ability and broad assessments of adult be-
havior considered by other key studies in the self-control
literature (e.g., Algan et al., 2022; Moffitt et al., 2011).
The lone exception can be found in work by Benjamin
et al. (2020), which reported links between Marshmallow
Test performance and adult attainment for the children
who participated in Mischel's original Marshmallow
Test studies. Notably, Benjamin and colleagues found no
detectable effect of Marshmallow Test performance on
human capital formation at age 40. However, as has been
previously argued (e.g., Watts et al., 2018), the external
validity of this work is limited given the highly selective
nature of the sample (the Benjamin et al. follow-up sam-
ple reported an average net worth $1.8 million).

Present study

The current study estimates the association between
Marshmallow Test performance and a host of early adult
outcomes using new data from the NICHD Study of
Early Child Care and Youth Development (SECCYD).
Two criteria informed the selection of outcomes exam-
ined in the present study. Primarily, when available, the
authors selected outcomes that directly aligned with pre-
vious investigations of the Marshmallow Test (e.g., BMI,
educational attainment). Additionally, the authors se-
lected comparable domains that broadly reflected adult
functioning used in other highly influential, longitudi-
nal studies of self-control. For example, a seminal study
of self-control conducted by Moffitt et al. (2011) exam-
ined outcomes categorized under the larger domains
of achievement, behavior, and health (e.g., depression,
drug use, criminality, annual income). The present study
examines these same outcomes, in addition to several
outcomes that are products of, in part, one's theorized
capacity for self-regulation (e.g., risk-taking, impulsive
behaviors, debt). All outcomes are categorized under the
achievement, behavior, and health domains specified by
Moffitt et al. (2011).

The present study extends the analytic approach used
by Watts et al. (2018) and tests the associations between
delay of gratification at age 54 months with age-26 out-
comes using a series of control variables to adjust for con-
founding characteristics that may also cause later adult
success. Given the equivocal longitudinal evidence from
previous literature (e.g., Benjamin et al., 2020; Moffitt
et al., 2011), the authors did not have strong a priori
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hypotheses, though they expected to observe bivariate
associations between Marshmallow Test performance
and later adult outcomes. However, the authors expected
that any bivariate associations would be heavily attenu-
ated by the inclusion of controls (i.e., Watts et al., 2018).
The key analyses in this study were preregistered, and
despite our lack of strong a priori hypotheses, we con-
sidered our analyses to be confirmatory for questions re-
garding the long-term predictive validity of performance
on the Marshmallow Test.

METHOD
Preregistration

The measures and analytic plan were preregistered with
Open Science Framework (OSF; osf.io/67XFN). This
OSF page also contains the analytic code used to pro-
duce the findings reported here, as well as descriptive
statistics and a correlation matrix of all key variables.
The childhood waves of the study (including measure-
ment codebooks) are publicly available at the Inter-
University Consortium for Political and Social Research
(ICPSR IDs: 21940 and 21941), though the adult waves
have not yet been released.

As noted in the preregistration, the authors have
worked extensively on this data set, including with the
key measures involved with this study. However, no prior
analyses conducted by the authors had linked the delay
of gratification measure to any of the age-26 outcomes
prior to posting the preregistration plan. Thus, the
preregistration was a commitment to an analytic plan
(heavily drawing on the procedures used in Watts et al.,
2018) before the authors observed associations between
Marshmallow Test performance and adult outcomes.

Data

We relied on data from the SECCYD (NICHD Early
Child Care Research Network, 2002). Families were
recruited in 1991 in hospitals following their child's
birth at 10 U.S. sites across the United States (n=1364).
Participants were followed across childhood and into
early adulthood, with the most recent assessment oc-
curring in 2017 and 2018 when participants were age
26. Participants were largely White (83%) and middle-
class (average income-to-needs across childhood=3.71,
SD=2.50), providing a geographically diverse, though
not nationally representative, sample. In the current
study, the sample is limited to children who had data
on the 54-month Marshmallow Test, and at least one
measure of adult functioning at age 26 (n="702). Detailed
demographic characteristics of the analytic sample are
presented in Table S1. All data collection procedures
were approved by the Institutional Review Board of the

University of California, Irvine, and data analyses for the
current study were deemed exempt by the Institutional
Review Board of Teachers College, Columbia University.

Measures
Early childhood delay of gratification

A shortened version of Mischel's (1974) Marshmallow
Test (i.e., the “self-imposed waiting task”) was adminis-
tered to children at 54 months (2=1038). Children were
brought into a laboratory and presented with a treat of
their choice by an experimenter (e.g., M&M's, animal
crackers, or pretzels). The experimenter presented the
child with both a smaller and larger amount of the treat
and verified that the child preferred the larger amount.
The experimenter told the child that they would leave the
room but offered them a choice: they could either ring a
bell to end the task early and eat the smaller snack, or
they could wait until the experimenter returned and eat
the larger snack. The child was left alone with the re-
wards visible, and the task was ended if the child rang the
bell or ate the treat. A small percentage of invalid cases
were set aside (n=72; e.g., children who did not under-
stand the directions), and the amount of time the child
waited was recorded as the measure of delay of gratifica-
tion (5 children with valid performance had no wait time
recorded and were excluded from our analyses). The task
was capped at 7min, which was much shorter than the
task used in the original studies (see Shoda et al., 1990).
Approximately half of the sample (56%) waited the full
7min.

Age-26 measures

Outcomes related to achievement, health, and behavior
at age 26 were assessed. Here, we briefly describe the
measures used; further information for each measure is
provided in the Supplement.

Achievement outcomes

Educational attainment. On the age-26 survey, educa-
tional attainment was reported on a Likert scale rang-
ing from 1 (no high school diploma) to 9 (doctoral degree).
These values were recoded to a continuous scale to re-
flect years of formal schooling.

Annual earnings. Participants reported their annual
earnings. Extremely high earners (7 participants) were
recoded to match the 99th percentile of reported earn-
ings (8212,000) before all values were log-transformed for
analyses.

Debt. Participants responded to categorical bins
reflecting the collective debt of themselves and their
household, excluding student debt and a mortgage. The
distribution fell such that 70% of participants reported

9SUIIT Suowwo)) aanear) o[qesrjdde oy £q pausoaoS dIe SO[ONIE V() 95N JO 9N J0J K1eIqi duljuQ KI[IAL UO (SUONIPUOD-PUE-SULIA)/ WO Kd[1m  KIeIqioul[uo//:sdny) suonipuo)) pue suLa [, oY1 998 “[$707/80/€0] uo Kreiqi aurjuQ A9JiAy ‘s$0008 LieuIH eAUSY £q 6711 A9p9/[ [ 1°01/10p/wiod Ko[im  KIeiqiourjuo°pais//:sdny woly papeojumod ‘0 ‘+798L9t 1



MARSHMALLOW TEST & ADULT FUNCTIONING

5

CHILD DEVELOPMENT

less than $10,000 of collective debt. Therefore, these bins
were collapsed to create a dichotomous indicator from
0 (less than $10,000 of debt) to 1 (more than $10,000 of
deb?).

Health outcomes

Depression. Participants completed the Center for
Epidemiologic Studies Depression Scale (CES-D;
Radloff, 1977), a well-validated scale of depressive symp-
toms. Participants responded to a list of 20 symptoms
with how frequently they experienced the symptom dur-
ing the past week. Items were summed together, with
higher scores indicating greater depressive symptoms.
Incomplete surveys were excluded from analyses (n=22).

Body mass index (BMI). BMI was calculated through
self-reported height and weight (CDC, 2020).

Substance use. Participants responded to three cat-
egorical items about the frequency with which they
consumed alcohol or marijuana within the last 30days
or other drugs (e.g., cocaine, crystal meth) in the last
12months. Ttems were standardized, averaged together,
and then re-standardized to form a composite, with
higher values indicating greater use.

Behavioral outcomes

Police contact. Police contact was assessed using an
index that reflects the frequency and severity of con-
tact with police, including self-reported lifetime arrests,
time spent in jail, and the frequency of driving tickets
and traffic accidents over the last 12months. This index
reproduced the index previously reported by Vandell
et al. (2021) using the SECCYD data set. Items were av-
eraged together and then standardized for analyses, with
higher scores indicating greater police contact.

Impulsive behavior. Impulsive behavior was assessed
using a subscale of the Weinberger Adjustment Inventory
(WAI; Weinberger & Schwartz, 1990). Participants re-
sponded to 8 items (7 items were reverse coded; a=.81)
such as “I'do things without giving them enough thought”
and “I should try harder to control myself when I am
having fun” using a Likert scale ranging from 1 (false)
to 5 (true). Items were averaged then standardized, with
higher values indicating more impulsive behavior.

Risk taking. Risk-taking behaviors were measured
through 30 items that index the frequency with which
a participant engaged in various behaviors in the past
year (e.g., “How many times in the past year have you
been in a physical fight?”). Items were averaged and then
standardized, with higher scores indicating greater risk-
taking behaviors (Cronbach's @=.82; Vandell et al., 2021).

Covariates
We followed the Watts et al. (2018) list of control vari-

ables, using data from various points across early child-
hood. A full list of covariates (Table S1) and how they

were measured are available in the supplement. Briefly,
covariates grouped under demographics (Panel A) in-
clude child race and ethnicity, maternal age and educa-
tion, average family income across early childhood, the
child's actual age at the time of the delay of gratification,
site of data collection, and a measure of maternal recep-
tive vocabulary. The second grouping (Panel B) reflects
qualities of the child's early background across the first
3years of life, including birth weight, infant tempera-
ment at 6 months, cognitive development at 24 months,
and school readiness at 36 months. We also included a
measure of the quality of the early home environment as-
sessed at 36 months. Finally, the last grouping (Panel C)
reflects the child's concurrent cognitive and behavioral
development at the time of the Marshmallow Test at 54
months, assessed via cognitive performance, internaliz-
ing problems, and externalizing problems.

Analytic plan

Our analyses were designed to provide a range of esti-
mates regarding the long-term predictive validity of per-
formance on the Marshmallow Test. Here, we begin with
a conceptual overview of our modeling approach, before
providing our key regression equation with parameter
definitions.

We began with a series of simple bivariate models
(Model 1), which essentially provide descriptive informa-
tion regarding correlations between the early ability to
delay gratification and later outcomes. With no controls
included, the coefficients from these analyses indicate
the extent to which performance on the Marshmallow
Test predicts later adult functioning, but confounding
variables that cause both early delay of gratification
ability and a given later adult outcome will heavily bias
any observed effects.

Recognizing that researchers and program develop-
ers are also interested in the unigue relations between the
early ability to delay gratification and later measures of
adult functioning, we also examine models using covari-
ates. We grouped the covariates into three panels and in-
troduced them in a stepwise fashion: (A) demographics
and socioeconomic status (Model 2), (B) early childhood
background and quality of the early home environment
(Model 3), and (C) cognitive and behavioral abilities at
54 months (Model 4). These covariates were theoretically
motivated to account for potential confounding charac-
teristics that may cause variation in both delay of gratifi-
cation performance and adult outcomes. Specifically, we
approached these analyses with the thought experiment
of conducting a hypothetical intervention that targets
children's ability to delay gratification without changing
other characteristics of the child or their environment
(see Watts & Duncan, 2020 for extended discussion).

With basic demographics controlled (Model 2), we
provide the most optimistic view of the possible effects
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of an intervention that broadly changed child capabili-
ties related to self-control. Importantly, these models do
not control for other psychological constructs related to
the ability to delay gratification. Consequently, they pro-
vide the broadest assessment of the construct validity of
the Marshmallow Test, as any observed prediction could
be due to unobserved linkages with other cognitive or
social-emotional capabilities (e.g., intelligence, consci-
entiousness). The next two models (Models 3 and 4) in-
troduce controls that are more related to the construct
of gratification delay ability. Here, we were interested in
asking whether an intervention that narrowly targeted
a child's ability to delay gratification but did not move
related psychological or behavioral constructs (e.g.,
mathematics achievement, externalizing) would have
long-term effects on adult outcomes. These results also
bear on conversations regarding the construct validity of
the Marshmallow Test, as they further clarify whether
delay of gratification is uniquely predictive of adult out-
comes when variation is separated from constructs such
as temperament, general cognitive ability, and behav-
ioral problems. Indeed, such tests have been conducted
in similar studies. For example, previous longitudinal
work has reported that early self-control abilities predict
adult outcomes above and beyond controls for early 1Q
(Koepp et al., 2023; Moffitt et al., 2011).

Importantly, we do not elevate one statistical model
as the “best” model in this analysis. Rather, we consider
this an exercise in testing various developmental theo-
ries that posit delay of gratification as a uniquely im-
portant capability for determining children's long-term
outcomes. To concretize our approach, Model 4 (i.e., the
most highly controlled model) is presented below:

"1
Outcome; =a;+ pDoG;+ Z r;Demographics;

J=1

o)
+ Z W, Early Background | Home;
k=1

13
+ Z W, Achievement [ Behavior; +e;.

m=1

Here, Outcome; represents a given measure of adult func-
tioning assessed at age 26 for participant i. This model in-
cludes a vector of n, demographic measures, a vector of
n, early child background and home environment mea-
sures, and a vector of n; concurrent achievement and be-
havioral measures. The key coefficient is represented by
p1, which captures the expected increase in a given adult
outcome for a l-unit increase in the age 54-months delay
of gratification measure. Because we standardized both
the continuous outcomes and the continuous measure of
time waited on the Marshmallow Test (with the exception
of earnings, which was log-transformed), this coefficient
can be interpreted as the expected SD change in a given
outcome for a 1-SD change in Marshmallow Test perfor-
mance. Returning to our hypothetical intervention, #, in

this model can be interpreted as the expected adult im-
pact for an exogenous change to delay of gratification at
54 months for an intervention that did not simultaneously
change demographics, early child characteristics and the
home environment, or concurrent achievement or behav-
ior. Of course, this model is still susceptible to omitted
variables bias, as other factors not observed (or perfectly
measured) in our analysis could bias g,

This modeling approach was then extended using a
categorical indicator for delay of gratification, in line
with the analyses presented by Watts et al. (2018). For
this second model, the amount of time each child spent
waiting was split into discrete groups: <0.333 min (n=114,
M=0.11), >0.333 min but <2min (=95, M=0.94), >2min
but <7min (=103, M=4.12), and 7 full minutes, n=390.
These four mutually exclusive groups were entered into
the model simultaneously (with the <0.333 min indicator
used as a reference group). We employed this categorical
approach for several reasons. First, we sought to address
the restricted variation at the task's ceiling, since over
half (56%) of the children waited the full amount of time
on the task (i.e., 7min). By comparing predictions across
these categorical groups, we can observe if this restricted
variation results in a large increase in coefficient size for
the 7-min group in linear models. This would indicate
the presence of nonlinear associations in the data and,
consequently, suggest that estimates from the continu-
ous model could be downwardly biased. In addition, we
sought to preserve the variation among children who
did not wait the full amount of time by creating discrete
groups that were near-equal in size and easily interpreta-
ble (i.e., <20sc, 2-7min, etc.). Watts et al.'s (2018) previous
investigation found that much of the predictive validity
for adolescent achievement was driven by simply waiting
longer than 20s on the measure, rather than completion
of the task (i.e., waiting 7min). Examining this cate-
gorical model allowed us to test if extended periods of
time spent waiting on the task, rather than mere impulse
control, could explain longitudinal effects. In sum, this
model provides a more flexible specification that makes
no assumptions about the “true” values for the children
who had their wait time truncated by the 7-min stop rule,
and it allows a test of nonlinear associations throughout
the minutes waited distribution.

To examine differences among these categorical
groups, we preregistered two post hoc tests and reported
the p-values of these tests in Table 3. The first test (la-
beled p-value of test of equality of all categories) examined
if the coefficients of all four categorical groups were sig-
nificantly different from zero, while the second test (la-
beled p-value of test of equality of second, third, and fourth
categories) examined if the coefficients of all groups that
waited longer than 20s (i.e., all groups except the refer-
ence group) differed significantly from each other.

Notably, some studies using the SECCYD data set
employ a binary version of the delay of gratification
measure, by which anyone who did not wait 7min is set
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to 0 (i.e., “fail”), and anyone who did wait 7min is set to
1 (i.e., pass) (e.g., Michaelson & Munakata, 2020). In line
with this previous work, we reported results using this
version of the measure as part of an exploratory, non-
preregistered analysis. Other exploratory tests that were
not pre-registered include moderation analyses by SES
and sex, which are reported in Tables S4 and S5.

To account for missing data on adult outcomes and
early childhood covariates, multiple imputation with
chained equations (MICE) with 25 iterations was used
in Stata Version 16.0 (StataCorp, 2019). All models were
run with robust standard errors, and all continuous
variables were standardized using the analytic sample
after imputation. As a sensitivity check, all models were
also conducted with the robust regression command in
Stata to reduce the influence of outliers (Tables S6-S9).
Finally, we reported descriptive differences between the
full SECCYD sample and those who completed both
the 54-month delay of gratification task and the age-26
assessment (i.e., the analytic sample; Table S10).

RESULTS

Descriptive statistics of the analytic sample during early
childhood can be found in Table SI. Of the analytic

sample, 46% identified as male, 83% identified as White,
8% as Black, and 5% as Hispanic. Participants waited an
average of 4.64 (SD=2.95) minutes on the Marshmallow
Test at 54 months.

Table | presents descriptive statistics of the analytic
sample at age 26 (n=702). On average, participants ob-
tained 15.16years (SD=1.99) of formal education and
reported a median income of $37,440 and a mean of
$43,595 (SD=%$32,929), adjusted for high outliers.

Continuous measure of delay of gratification

Table 2 presents results from Models 1-4 for the continu-
ous measure of delay of gratification (i.e., standardized
minutes waited). In bivariate models, better performance
on the Marshmallow Test predicted higher educational
attainment (f=.17, p<.001) and lower BMI (p=-.17,
p<.001), but no other outcomes. After adjusting for child
demographic characteristics (i.e., Model 2), the educa-
tional attainment coefficient declined to nonsignificance
(p=.04, p=.23). Moreover, the addition of early home en-
vironment covariates reduced the association with BMI
to nonsignificance (f=—.07, p=.11). No other significant
associations for the other seven outcomes tested were ob-
served once controls were included.

TABLE 1 Descriptive statistics of the Marshmallow Test and key age-26 outcome variables.

N Mean SD Min Max
Marshmallow Test (54 months) 702 4.64 2.95 0.00 7.00
<0.333min 180 16% 0.00 1.00
>(.333-2min 129 14% 0.00 1.00
2-7min 138 15% 0.00 1.00
7min 514 56% 0.00 1.00
Adult outcomes (age 26)
Achievement outcomes
Educational attainment 702 15.16 1.99 10.00 21.00
Adjusted annual earnings 669 $43,595.51 $32,929.75 $0.00 $212,000.00
Adjusted annual earnings (log) 669 10.36 1.05 6.00 12.00
Other debt 696 0.29 0.45 0.00 1.00
Health outcomes
Body mass index 691 26.4 6.14 16.00 58.00
Depression 678 14.56 11.72 0.00 58.00
Drug use composite 696 0.00 0.81 —-1.00 3.00
Behavioral outcomes
Risk-taking behaviors 693 1.11 0.13 1.00 2.00
Impulsive behavior 697 3.89 0.77 1.00 5.00
Police contact composite 696 0.23 0.33 0.00 2.00
Observations 702

Note: Minutes waited (categorical) represents the four discrete groups of time spent waiting on the Marshmallow Test. Adjusted annual earnings reflect reported
annual salary with outliers removed, while the log transformation includes an intercept of 500. Other debt reflects a dichotomous variable ranging from 0 (no debt)
to 1 (more than $10,000 in debt). Sample is restricted to those with Marshmallow Test data and at least one adult outcome of interest.
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TABLE 2 Minutes waited on the Marshmallow Test at age 54 months (continuous measure) predicting age-26 outcomes.

Panel 1: Child

Panel 2: Child background Panel 3: Child behavioral

No controls demographics and HOME and cognitive abilities
Educational attainment 0.17%%* 0.04 0.01 —-0.01
0.04) (0.04) (0.04) (0.04)
Adjusted annual earnings 0.07 0.01 0.01 -0.02
0.04) (0.04) (0.04) (0.05)
Other debt —-0.03 0.01 0.01 0.01
0.02) (0.02) (0.02) 0.02)
Body mass index —0.17%%** —0.11* -0.07 —-0.07
0.04) (0.04) (0.04) (0.04)
Depression 0.01 0.03 0.04 0.05
0.04) (0.04) (0.04) (0.04)
Drug use 0.06 0.04 0.04 0.03
0.04) (0.04) (0.04) (0.04)
Risk taking —-0.03 0.06 0.05 0.05
0.04) (0.04) (0.04) (0.04)
Impulsive behavior 0.02 0.01 -0.01 0.01
0.04) (0.04) (0.04) (0.04)
Police contact -0.03 0.03 0.05 0.05
(0.04) (0.04) (0.04) (0.04)

Note: Each age-26 outcome was regressed independently onto Marshmallow Test performance at age 54 months. Robust standard errors are in parentheses. All
dependent variables (except adjusted annual earnings and other debt) are standardized, so coefficients can be interpreted as effect sizes. Adjusted annual earnings
were log-transformed, and other debt was entered as a binary variable (i.e., we used a linear probability model). Estimates shown in the first column contained
only delay of gratification measure, the given outcome measure, and the child's actual age when the Marshmallow Test was administered. Panel 1 added controls
for child demographics and site fixed effects. Panel 2 added controls for child background characteristics and the quality of the early home environment. Panel 3
added behavioral and cognitive measures at age 54months. A list of the covariates included in each panel can be found in Table S1, and a detailed description of
how each one was measured can be found in the Supplement under “Covariates.” N=702.

*p<.05. ¥*p<.01. ***p<.001.

Categorical measure of delay of gratification

Nonlinear associations with Marshmallow Test perfor-
mance were examined by using four categorical meas-
ures capturing discrete groups of wait time (i.e., <0.333,
0.33-2, 2-7, and 7min). These indicator variables were
entered into the regression, with the <0.333min (i.e.,
20s) group serving as the reference group. As discussed
above, outcome variables were standardized, but these
categorical indicators of Marshmallow Test perfor-
mance were entered as binary variables (i.e., the binary
variables were not further standardized). Table 3 dis-
plays the results from only the fully adjusted models
(Model 4), and results from Models 1-3 are available
in Table S2.

No consistent patterns of nonlinearity were de-
tected, suggesting the results shown in Table 2 were not
heavily attenuated due to truncating the Marshmallow
Test at 7min. As Table 3 shows, no significant effects
for the “7min” group were detected in the fully adjusted
model. This indicates that there were no statistically
significant differences between children who waited
the maximum time and those who waited less than 20's
on any adult outcome. Surprisingly, several significant
effects for the 2-7min waited group were observed, but

many of these effects were in the opposite hypothe-
sized direction compared with the students who waited
less than 20s (educational attainment: gf=-.23, p=.05;
annual earnings: f=-.44, p=.01; depression: f=.27,
p=.03). In the case of earnings, a disproportionately
large number of participants in this category reported
earning $0 annually, which likely skewed results. We
have no ready explanation for the positive coefficient
for the 2-7min indicator variable in the case of educa-
tion and depression.

Exploratory and supplementary results
Binary pass/fail

Table 4 reports results from a nonpreregistered analy-
sis examining a binary pass/fail version of the delay of
gratification measure (i.e., did the child wait 7min or
not) on adult outcomes. In bivariate models, we again
observed significant predictions for educational attain-
ment (f=.36, p<.001) and BMI (p=-.35, p<.001). A
significant association was observed with annual earn-
ings (f=.23, p=.01), although it should be noted this
was largely driven by the unexpected negative effect for

9SUIIT Suowwo)) aanear) o[qesrjdde oy £q pausoaoS dIe SO[ONIE V() 95N JO 9N J0J K1eIqi duljuQ KI[IAL UO (SUONIPUOD-PUE-SULIA)/ WO Kd[1m  KIeIqioul[uo//:sdny) suonipuo)) pue suLa [, oY1 998 “[$707/80/€0] uo Kreiqi aurjuQ A9JiAy ‘s$0008 LieuIH eAUSY £q 6711 A9p9/[ [ 1°01/10p/wiod Ko[im  KIeiqiourjuo°pais//:sdny woly papeojumod ‘0 ‘+798L9t 1



14678624, 0, Downloaded from https://srcd.onlinelibrary.wiley.com/doi/10.1111/cdev.14129 by Kenya Hinari access, Wiley Online Library on [03/08/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

8

100> ygse 107> s 'S0" >
"TOL=N "100°0 O} PAPUNOI UdIQ dARY [()()° MO[dq SAN[BA-d "I9YIOUL dUO WOIJ JUIJJIP dIOM SI[QRLIBA JO S19S 9A1)09dsal1 JoU)ayM $SISSEB 0 §1591-,7 207 1s0d WOIJ paIeIouad a1om
san[eA-d "uoIssaISaI oY) 0IUI PAIdIUS SUIAQ 910Joq PIZIPIBPUL)S dIom (3GIP 19110 pue sFuruIed [enuue pajsnipe 1dooxa) sojqeriea Judpuddop [[y "sdsdyjuased Ul o1e SIOLI PIBPUR]IS ISNQOY ., 'SAIBLIBAOY),, Jopun juowd(ddng

CHILD DEVELOPMENT

9} UI PUNOJ 9q UBD PIINSBIW SBM dUO [IBd MOY JO uondrIosop pa[relap & pue ‘IS 9[qe], Ul PUNoj 9q Ued SAIBLIBAOD 9} JO ISI[ V “( [OPOIA “9'T) SOTISLIOORIBYD POOYPIIYD A[T€D [ I0J S9JRITRAOD OPN[IUT S[OPOU [ 210N
sa11039180
q3Inoj pue ‘piryy
‘puodas jo Ayenba
x010°0 0T¢0 Ye0 0vL'0 0L0°0 129°0 190°0 %C10°0 8LT0 Jo1s2) jo anjes-d
$91103918D
I1e Jo Ayrenba jo
%5200 91€0 8IS0 0590 34 N0] T e1ro +€10°0 181°0 1591 Jo anjea-d
aro aro) (cro (010 (@ro aro (50°0) (aro (o10)
€0°0 L00— S0'0 1o cro- 610 SO0 80°0— 60°0— urur/,
¥10) ¥10) ¥10) (€10) (sro) (€10) (90°0) oro 1o
1T°0 ST0- 90°0 91’0 €ro *LT0 90°0— #xPP 0— *£C0— uru/ 037
Tro ¥1°0) (€10) #10) (sT0) (€10) (Lo'0) #10) 1o
o 10— cro- SO0 ¥0°0 €10 SO0 I1o— 61°0— urue 03 £6¢°0<
Jod RER. | Jod Jd Jod Jd Jd Jod Jd U eee 0>
o (Teo11039180) sonuIw Aejog
W SI0IARYIq I0IABYDq  )OEIUO0D III[og asn Snuq xXapul uoissaadog  3qap PPO sSuruIed juduIuIe))e
=} Sunyey-ysry arsindury ssewr Apog [enuue pajsnipy [euoneINpy
[
@]
W SUI0I)NO [BIOIABYY SWI0I)N0 YI[BIH SIWI0IINO JUIUWIAIIYIY
=3
5 ‘s[epowr pajsn(pe A[[nj—sawoono jynpe Junorpaid (Jeor10391.9) SYIUOW 4G AT 18 JS], MO[[RWIYSIBIA oY) U0 payrem sanuij € A 19 V.L
=)
@)
<
3
[
w2
m
=
2
-
=
<
=
jen
wn
~
<
=




10

SPERBER ET AL.

CHILD DEVELOPMENT | [

TABLE 4 Nonpreregistered exploratory analysis: completion of the Marshmallow Test predicting adult outcomes.

Panel 1: Child

Panel 2: Child background and  Panel 3: Child behavioral and

No controls demographics HOME cognitive abilities
Educational attainment
Waited 7min 0.36%** 0.13 0.08 0.05
(0.08) (0.07) 0.07) 0.07)
Adjusted annual earnings
Waited 7min 0.24%* 0.15 0.14 0.11
(0.08) (0.09) (0.09) (0.09)
Body mass index
Waited 7min —0.35%%* —0.24** —-0.16* —-0.17*
(0.08) (0.08) (0.08) (0.08)
Depression
Waited 7min 0.01 0.03 0.03 0.05
(0.08) (0.08) (0.08) (0.09)
Drug use
Waited 7min 0.11 0.06 0.06 0.04
(0.08) (0.08) (0.08) (0.08)
Risk-taking behaviors
Waited 7min —-0.13 0.04 0.02 0.01
(0.08) (0.08) (0.08) (0.08)
Impulse control
Waited 7min 0.09 0.07 0.05 0.06
(0.08) (0.08) (0.08) (0.08)
Police contact
Waited 7min -0.07 0.03 0.05 0.06
(0.08) (0.08) (0.08) (0.08)
Other debt
Waited 7min -0.02 0.04 0.05 0.06
(0.03) (0.04) (0.04) (0.04)

Note: Coefficients reflect the standardized effect of waiting the full time on the Marshmallow Test (i.e., 7min) compared to all those who did not successfully wait
(i.e., binary “pass/fail”). Robust standard errors are in parentheses. All dependent variables (except adjusted annual earnings and other debt) were standardized
before being entered into the regression. Estimates shown in the first column contained only the measure of delay of gratification and a given outcome measure.
Panel 1 added controls for child demographics and site indicator variables. Panel 2 added controls for child background characteristics and the quality of the early
home environment. Panel 3 added behavioral and cognitive measures measured at age 54 months. N=702.

#p< 05, #p< 01, #*%p< 001,

the group that waited 2-7 min. However, with the inclu-
sion of covariates, the effect on educational attainment
(p=.05, p=.46) and annual earnings (f=.10, p=.24) be-
came nonsignificant. Notably, waiting the full period
on the Marshmallow Test significantly predicted lower
BMI when using the binary predictor for delay of grati-
fication, even with full covariates (f=-.17, p=.03).

Moderation by SES and sex

Finally, interactions between continuous performance on
the Marshmallow Test and two childhood characteristics
were evaluated: low SES during early childhood and sex.
Low SES was defined as an average reported income-to-
needs ratio of less than 2 over the course of early childhood

(i.e., 1 to 54 months). Overall, we observed no clear pat-
tern of moderation based on either low SES (Table S4) or
sex (Table S5) when accounting for covariates. For boys,
more time spent waiting on the Marshmallow Test was as-
sociated with an increase in risk-taking behaviors (f=.15,
p=.04), but this effect did not hold when running sensitiv-
ity checks with robust regression (Table S8), indicating the
effect was largely driven by outliers.

DISCUSSION

The idea that self-control in early childhood is a critical
component to success across the life span has long per-
meated scientific literature. Indeed, numerous studies
have identified early self-control as a robust predictor
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of later health, wealth, and achievement (e.g., Koepp
et al., 2023; Moffitt et al., 2011). Consequently, numer-
ous interventions have targeted this skill in childhood
in order to improve children's developmental outcomes.
Recently, numerous studies have called into question
whether a popular assessment of this ability (i.e., the
Marshmallow Test) predicts these same health, wealth,
and achievement outcomes as originally claimed in
more diverse samples. In this preregistered analysis,
we sought to extend Watts et al's (2018) analysis of the
SECCYD sample by examining the association be-
tween Marshmallow Test performance in preschool
with adult outcomes at age 26. Overall, few bivariate
correlations were detected between delay of gratifi-
cation and adult functioning, apart from educational
attainment and BMI. In addition, these associations
became statistically nonsignificant when adjusting for
demographics, the early home environment, and con-
current cognitive/behavioral abilities. Furthermore,
no consistent pattern of moderation by childhood SES
or sex was observed. These findings stand in contrast
to the robust longitudinal associations between early
self-control and adult outcomes, raising skepticism
over the long-term predictive and construct validity
of the Marshmallow Test. Furthermore, these results
suggest that an intervention narrowly targeting delay
of gratification abilities are unlikely to produce long-
term effects, unless subsequent changes are also made
to other aspects of the child's environment and/or
characteristics.

Body mass index and Marshmallow Test
performance

Although we found largely null effects across most
outcomes considered, the measure of adult BMI pro-
duced some evidence for associations with age-4
Marshmallow Test performance. Using the binary in-
dicator of “pass/fail” (i.e., 7min waited versus all other
groups), we observed that children who waited the
full 7min had lower BMI scores at age 26 compared
with all children who did not reach the 7-min ceiling.
This result was consistent even in the fully controlled
model, suggesting that the ability to delay gratifica-
tion in early childhood may be a valuable predictor of
a key indicator of later health. Previous studies with
the SECCYD data set have also reported that higher
self-control across childhood is associated with a lower
BMI in adolescence (Datar & Chung, 2018; Tsukayama
et al., 2010). Similar findings have been observed in
a British cohort, where better self-control in middle
childhood (Koepp et al., 2023) and adolescence (Koike
et al., 2016) predicted a lower BMI across adulthood,
above and beyond earlier cognitive abilities and be-
havioral problems. Notably, these studies utilized
parent and teacher ratings to assess self-control—a

CHILD DEVELOPMENT

measure that does not appear to predictively converge
with Marshmallow Test performance (see contrasting
results for most outcomes considered here in Koepp
et al., 2023).

It is interesting that this finding was most pronounced
in the model that included the binary coding (i.e., “pass/
fail”) for Marshmallow Test performance, and it could
better capture children who have reached a milestone in
their regulatory development. Previous work finds sig-
nificant variation in the development of self-regulation
during the preschool years (e.g., Montroy et al., 2016),
suggesting children who successfully complete the task
may fall within a class of “early” or “on-time” devel-
opers of self-regulatory capacity. However, we are un-
aware of any work showing that the 7-min mark on the
Marshmallow Test represents a clear developmental
threshold for children at age 54 months. Still, it is possi-
ble that the food-centric nature of the Marshmallow Test
captures some kind of dietary restraint process that is
present in early childhood (see Johnson et al., 2012 for
discussion). Importantly, these findings should be con-
sidered under the context of the largely null results on
other outcomes. We did not adjust for multiple compar-
isons in our analyses, raising the possibility of a Type |
error given the large number of statistical tests. Also, the
models using the binary measure for Marshmallow Test
performance were not preregistered. Future research
should examine this association using experimental
designs to identify potential causal pathways between
childhood delay of gratification and BMI in adulthood.

Predictive validity and construct clarity

Mischel's foundational work suggested that delay
of gratification is a critical predictor of adjustment-
related outcomes (Mischel et al., 1989), fueling inter-
est in targeting the ability to delay gratification in
early interventions (e.g., Murray et al., 2016; Rybanska
et al., 2018). However, the present analysis found little
evidence for the Marshmallow Test's predictive valid-
ity across a wide set of adult outcomes. This lack of
association raises doubts regarding the possibility of
a causal relation between delay of gratification ability
and later functioning, as the few bivariate associations
that were observed were largely explained by con-
founding characteristics. Similarly, Ahmed et al. (2019)
found that delay of gratification did not predict ado-
lescent EF independent of other early childhood EF's,
including working memory, sustained attention, and
impulsivity. This evidence suggests that improving
performance on the Marshmallow Test in early child-
hood will not likely produce effects on adult health,
wealth, or behavior, unless boosts in delay of gratifica-
tion coincide with other changes to broader personal
and environmental characteristics. Furthermore, the
overall lack of bivariate relations also suggests that
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using the Marshmallow Test as a type of “screener” for
later adult difficulties may be ill-advised.

Our null findings stand in contrast to studies like
Moffitt et al. (2011), which found that a measure of
childhood self-control robustly predicted adult func-
tioning, even when controlling for SES and 1Q. Given
the strength and consistency of Moffit's findings
(also see Koepp et al., 2023), it seems possible that
the Marshmallow Test captures a different construct
than what is captured by these studies. Indeed, Moffitt
et al. (2011) measured self-control using a compos-
ite of behavioral reports across early childhood (up
to age 11), which likely reflect a latent, stable trait.
Comparatively, the Marshmallow Test is a point-in-
time estimate collected during a lab task in early child-
hood. Previous meta-analytic work has found that
task-based measures of self-regulation (i.e., EF and
delay tasks) may only weakly converge with parent
and teacher reports of children's behavioral regulation
(Duckworth & Kern, 2011). If teacher and parent re-
ports of self-control produce totally distinct predictive
relations compared with a direct assessment based on
the Marshmallow Task, then the construct validity of
the task itself may deserve reconsideration.

It should be noted that this study did detect some
important bivariate associations between performance
on the Marshmallow Test and measures of adult func-
tioning (i.e., educational attainment and BMI), thus
demonstrating that the simple waiting paradigm does
have some predictive validity for adult outcomes.
However, the fact that these associations were almost
entirely explained by covariates for basic demograph-
ics and home life suggests that the predictive validity of
the Marshmallow Test may have little to do with delay
of gratification itself. Rather, the task appears to de-
rive much of its predictive validity from its apparent
associations with other important life factors in early
childhood (e.g., SES, parenting, etc.). These findings
converge with the conclusions of Watts et al. (2018), but
they do raise questions about the construct validity of
the task (Doebel et al., 2020; Falk et al., 2020). If the
ability to delay gratification cannot be easily disentan-
gled in predictive models from other early life factors,
such as cognitive functioning and environmental ad-
vantage, it is fair to question whether the task truly
measures the skill as advertised. In other words, the
task may not provide valid inferences regarding the
unique ability to delay gratification but may instead
be a screener for broader developmental advantages in
early childhood.

Early skill development and
longitudinal outcomes

The null results reported here should also be under-
stood in the broader context of fading effects that have

been observed for many skill-focused early childhood
interventions. As argued in the modeling section (see
also Watts & Duncan, 2020), these longitudinal models
with controls are designed to provide some indication
of the likely effects of intervention efforts that might
target a child's ability to delay of gratification in early
childhood. Although longitudinal studies lacking ex-
ogenous variation are certainly limited in their capac-
ity to provide forecasts for intervention (see Bailey
et al., 2018), our results are not dissimilar to those re-
ported in a recent meta-analysis of randomized control
trials testing a broad set of educational interventions
(Hart et al., 2023). Hart et al. (2023) found that most
educational intervention impacts on measures of so-
cial-emotional skills, many of which captured con-
structs related to self-regulation, faded in the first few
years following the end of the intervention. This fading
pattern of intervention effects was also observed for
cognitive skills. Thus, it could be the case that early ad-
vantages in the ability to delay gratification do not reli-
ably impact skill levels at later periods, as children who
lag in this capacity in early development may catch up
in later periods.

Limitations

Several study limitations should be noted. Though the
SECCYD sample contains more diversity than the sam-
ple of children recruited from the Bing Nursery School
at Stanford University (see Benjamin et al., 2020), it is
not a nationally representative sample (and is primarily
White and middle-class). Additionally, the 7-min ceil-
ing on the Marshmallow Test could bias any observed
correlation due to the restriction of range (see Falk
et al., 2020). However, our analytic adjustment using a
categorical measure of minutes waited indicated that
the measurement ceiling did not seriously affect the
observed relations. Nevertheless, this adjustment is im-
perfect, and we simply cannot know how these relations
would have differed had children been allowed to wait
for 15-20min. Finally, outcome measures were collected
in early adulthood, and may only be rough indicators of
later adult life (this is certainly the case of employment
and finance-based measures).

CONCLUSION

In sum, this study extended the work of Watts et al. (2018)
to examine whether the Marshmallow Test predicted key
indicators of adult functioning. Consistent with Watts
et al's analyses during middle adolescence, we found
few bivariate associations between performance on the
Marshmallow Test in early childhood and measures of
adult success, and almost no associations when con-
trols were included. These findings suggest that delay
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of gratification as measured by the Marshmallow Test
is not an early skill that predicts long-term trajectories.
Intervention developers may find more success focusing
on broader capacities to produce durable, longitudinal
effects.
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