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INTRODUCTION

Self-regulation has been established as a key 
mechanism associated with a variety of out-
comes, including school readiness (Blair & 
Razza, 2007; McClelland, Cameron, Connor, 
et al., 2007; Morrison, Ponitz, & McClelland, 
2010), academic achievement (Cameron 
Ponitz, McClelland, Matthews, & Morrison, 
2009; Duckworth, Tsukayama, & May, 2010; 
Li-Grining, Votruba-Drzal, Maldonado-
Carreño, & Haas, 2010; McClelland, Acock, & 
Morrison, 2006), and long-term health and 
educational outcomes (McClelland, Acock, 
Piccinin, Rhea, & Stallings, 2013; Moffitt et al., 
2011). Researchers have described self-regula-
tion from a diverse set of perspectives and 
experts agree that self-regulation has important 
implications for individual health and well-
being starting early in life (Geldhof, Little, & 
Colombo, 2010; McClelland, Cameron Ponitz, 
Messersmith, & Tominey, 2010).

In this chapter, we describe the develop-
ment of self-regulation in young children.  

We begin by defining self-regulation and 
related constructs, and then discuss how 
self-regulation develops over time and how 
socio-demographic risk plays a role in this 
development. We then focus on the impor-
tance of self-regulation for school success 
and as a protective factor. Although we high-
light children living in a North American con-
text, we also connect findings and research to 
children in other countries. We discuss how 
to best measure these skills in young children 
and advances in interventions to promote 
self-regulation. Finally, we discuss implica-
tions for research and practice.

DEFINITIONS OF SELF-REGULATION 
AND RELATED CONCEPTS

Self-regulation includes both top-down pro-
cesses (also called executive functions or EF) 
and bottom-up regulation of thoughts, feel-
ings, and behavior (Blair & Raver, 2012b; 
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Zelazo & Cunningham, 2007). EF includes 
attentional or cognitive flexibility, working 
memory, and inhibitory control, and enables 
individuals to plan, organize, and problem-
solve as well as to manage emotions and 
behavior (Best & Miller, 2010). The overlap 
in constructs related to self-regulation and 
EF (e.g., executive attention, effortful control) 
has been referred to as ‘conceptual clutter’ 
(Morrison & Grammer, 2016). A considera-
ble source of the confusion arises from the 
various ways that the constructs of EF and 
self-regulation are measured: from direct 
assessments that tap multiple cognitive  
skills, to observations of overt behavior, to 
observer (parent and teacher) reports of typical 
behaviors over time (Best & Miller, 2010; 
McClelland et  al., 2010; Morrison &  
Grammer, 2016).

EF often includes foundational cognitive 
components (Best & Miller, 2010), and self-
regulation refers to a broader set of children’s 
regulation skills and behavior in real-world 
settings or as reported by caregivers. This 
convention may oversimplify some of the 
intricate theoretical issues in this research 
area, but it also simplifies in helpful ways. 
The EF-cognitive/self-regulation-behavioral 
distinction aligns with cognitive psycholo-
gists’ emphasis of EFs as ‘those cognitive 
processes that underlie goal-directed behav-
ior’ (Best & Miller, 2010, p. 1641, emphasis 
added). In addition, the bi-directional model 
proposed by Ursache, Blair, and Raver (2012) 
specifies self-regulation as an encompassing 
system that characterizes the child’s behav-
ioral functioning over time (inclusive of EF).

Definitions of Executive  
Function (EF)

The role played by each EF component in 
regulating behavior is still debated (Barkley, 
1997; Müller, Dick, Gela, Overton, & Zelazo, 
2006). EF is argued to comprise three com-
ponents: attentional or cognitive flexibility, 
working memory, and inhibitory control. 

Executive attention, or the ability to volun-
tarily focus on a particular task while simul-
taneously ignoring environmental distractions 
(Barkley, 1997; Rothbart & Posner, 2005), 
may form the foundation for executive func-
tion and problem-solving (Rothbart & 
Posner, 2005; Rueda, Rothbart, McCandliss, 
Saccomanno, & Posner, 2005; Zelazo & 
Müller, 2002). Similarly, attentional or cog-
nitive flexibility allows children to shift focus 
and pay attention to new details. Working 
memory allows children to remember and 
follow directions and helps them plan solu-
tions to problems (Gathercole & Pickering, 
2000; Kail, 2003). Inhibitory control helps 
children stop one response in favor of a more 
adaptive behavior (Carlson & Moses, 2001; 
Dowsett & Livesey, 2000; Rennie, Bull, & 
Diamond, 2004).

Integrating multiple aspects of EF allows 
children to control their behavior, remember 
instructions, pay attention, and complete tasks 
in classroom settings. For instance, the appli-
cation of EF to overt behavioral responses 
is important for remembering to raise one’s 
hand and wait to be called upon instead of 
shouting out an answer in class (Cameron 
Ponitz et  al., 2008; McClelland, Cameron, 
Wanless, & Murray, 2007; Morrison et  al., 
2010). Furthermore, research suggests that 
applying EF to ecologically relevant behav-
iors is important for children’s ability to 
self-regulate and successfully navigate early 
learning environments (Best & Miller, 2010; 
McClelland & Cameron, 2012; Ursache 
et  al., 2012). The present chapter primar-
ily discusses executive function compo-
nents that fall under a broader concept of 
self-regulation.

DEVELOPMENT OF SELF-REGULATION 
IN CHILDREN

Self-regulation and executive function, meas-
ured as early as preschool, can predict chil-
dren’s later academic skills, persistence, and 
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socio-emotional behaviors. Working with 
children during sensitive periods of their 
development, such as when they are initially 
creating schemas regarding social interac-
tions, can help them function in a more con-
trolled and planned manner. Being proficient 
in these skills can have many transfer effects 
outside of the academic setting, which can be 
beneficial to aspects of later life, such  
as employment (Moffitt et  al., 2011). This 
shows how important self-regulation is 
throughout all stages of the lifespan. The 
development of self-regulation can often be 
promoted by intentional positive parenting, 
purposeful teaching, and early interventions 
(Brotman et al., 2013; Sanders & Mazzucchelli, 
2013).

Not all children develop at the same pace, 
but the average age that children are able to 
begin to regulate their actions and behaviors 
in the presence of changing situations (which 
reflects the inhibitory control component 
of EF) is around thirty-six months (Kopp, 
1982). Most often, initial aspects of self-
regulation manifest through external regula-
tion from a caregiver. For example, so-called 
‘other regulation’ may involve learning to 
listen and follow directions from a parent, 
relative, or daycare provider. Simple direc-
tions, such as asking a child to put a toy in 
a toy bin or use an inside voice while inside, 
allow the child to process the instruction then 
complete the task that is being asked of them. 
These initial developments in self-regulation 
are supported by research showing that 
compliance in children increases between 
12–18 months as their comprehension also 
improves (Kaler & Kopp, 1990). As the child 
continues to develop, requests often become 
more complicated; for example, taking turns 
with a peer or sibling during a game, or com-
pleting a multistep set of directions (put your 
toys away and then clean up the paint activ-
ity). Regulatory processes gradually evolve 
from being ‘other-regulated’ by a caregiver, 
to a self-guided but external process (e.g., the 
child repeats to him or herself each step of a 
task), to a fully internalized internal process 

(e.g., the child works through a math problem 
silently to him or herself). The transition from 
other to self-regulation signifies the advance-
ment of self-regulatory skills (Kochanska, 
Coy, & Murray, 2001; Kopp, 1982).

Self-regulatory skills also demonstrate 
significant plasticity, or capacity for change, 
especially in the early childhood years 
(McClelland, Geldhof, Cameron, & Wanless, 
2015). While the potential for change is rela-
tive and constrained by mutually influenc-
ing biological and environmental processes 
(termed relative plasticity), the potential 
for change exists (Lerner, 1996). Moreover, 
context and environmental resources can 
be a great asset to the development of self-
regulation. For example, a child who struggles 
with self-regulation in the classroom context 
can benefit from a patient and warm class-
room teacher who can individualize instruc-
tion (Day, Connor, & McClelland, 2015). Safe 
neighborhoods, quality school programs, and 
effective teachers are also important factors for 
maintaining and strengthening self-regulatory 
skills (Blair & Raver, 2015; McClelland et al., 
2015). Although it is always important to keep 
in mind the dynamic interplay of genetic infor-
mation and environmental context that influ-
ences children’s capacity for self-regulation, 
the impact that positive contextual changes 
can have on children at various developmen-
tal stages instills hope regarding the potential 
impact of early intervention (Lerner, 2006).

THE ROLE OF SOCIO-DEMOGRAPHIC 
RISK AND SELF-REGULATION IN 
EARLY DEVELOPMENT

The role of the environment can have both 
positive and negative effects on children’s 
development. In particular, researchers have 
documented the role that socio-demographic 
risk plays in the development of self-
regulation (Blair & Raver, 2012a, 2012b). For 
example, low socio-economic status (SES) is 
related to poorer self-regulation on a variety 
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of measures (e.g., caregiver report, direct 
assessments) and may indicate children’s 
responses to chronic stress and/or to being 
exposed to fewer optimal learning experi-
ences than children from more advantaged 
backgrounds (Blair & Diamond, 2008; Blair 
& Raver, 2012a). Differences in children’s 
self-regulation are evident based on the 
degree and number of risk factors present, 
such as coming from a single-parent home, 
having low parent education, or being of 
minority status (Evans & Rosenbaum, 2008; 
Galindo & Fuller, 2010; Raver, Blair, & 
Willoughby, 2012; Sektnan, McClelland, 
Acock, & Morrison, 2010).

In the United States (US), individuals from 
certain ethnic minority backgrounds dispro-
portionally experience educational dispari-
ties and poverty (US Census Bureau, 2011). 
For example, English Language Learners 
(ELLs) in the US are likely to be Spanish-
speaking (National Center on Immigrant 
Integration and Policy, 2010), be low-income, 
and have lower academic achievement com-
pared to their peers (De Feyter & Winsler, 
2009; US Census Bureau, 2011). This socio-
demographic group is also experiencing rapid 
growth in the US (US Census Bureau, 2012).

In one study, children who were Spanish-
speaking ELLs from low-income families 
began preschool with significantly lower 
EF and exhibited a slower rate of growth 
than English-speaking low-income children 
through kindergarten (Wanless, McClelland, 
Tominey, & Acock, 2011). In another study, 
self-regulation mediated relations between 
early socio-demographic risk and later 
academic success (Sektnan et  al., 2010). 
Specifically, children who experienced risk 
between birth and 54 months (e.g., chronic 
poverty, mothers with chronic maternal 
depressive symptoms, being of minority sta-
tus) were more likely to be rated significantly 
lower on self-regulation in preschool and kin-
dergarten, which was related to performing 
significantly lower on academic outcomes at 
the end of first grade (e.g., 6–7 years). This 
research suggests that children experiencing 

multiple risk factors may enter school with 
less adaptive self-regulation, have more dif-
ficulty on academic tasks and may be more 
likely to disengage from school and learning 
compared to more advantaged peers (Blair & 
Diamond, 2008).

SELF-REGULATION INTERVENTIONS 
FOR SCHOOL SUCCESS

The influence of socio-demographic risk on 
self-regulation is evident because research 
suggests that self-regulation is an important 
foundational learning skill. Research has 
demonstrated that self-regulation signifi-
cantly predicts achievement and social out-
comes prior to formal schooling (Blair, 2002; 
Blair & Razza, 2007; McClelland, Cameron, 
Connor, et al., 2007) throughout elementary 
school (McClelland et al., 2006; McClelland, 
Morrison, & Holmes, 2000; Pears, Fisher, 
Heywood, & Bronz, 2007; Rimm-Kaufman, 
Curby, Grimm, Nathanson, & Brock, 2009) 
and into adulthood (McClelland et al., 2013). 
In contrast, children who struggle with 
behaviors such as talking out of turn and fail-
ing to complete assignments have more dif-
ficulty in classroom settings (Ladd, 2003; 
McClelland et al., 2006).

Notably, in many studies, self-regulation 
contributes to achievement even after control-
ling for initial achievement levels and other 
background variables such as child IQ, age, 
ethnicity, and parent education level (Duncan 
et al., 2007; von Suchodoletz, Trommsdorff, 
Heikamp, Wieber, & Gollwitzer, 2009). One 
study documented that children with strong 
self-regulation in preschool had higher school 
age achievement after controlling for child 
IQ (β = .54) (von Suchodoletz et al., 2009). 
In another study, a child with one standard 
deviation higher parent ratings of attention 
and persistence at age 4 had 49% higher odds 
of completing college by age 25 than a child 
at the mean of these variables (McClelland 
et al., 2013). Much of this work has been done 
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on children in North America, but a number 
of studies have also found a similar pattern of  
results with children in Europe and Asia 
(Gestsdottir et  al., 2014; von Suchodoletz 
et  al., 2013; Wanless, McClelland, Acock, 
et al., 2011; Wanless et al., 2013).

This strong link identified between self-
regulation and school performance suggests 
a potential avenue for improving academic 
achievement through self-regulation inter-
ventions. These results provide compelling 
evidence for the idea that teaching children 
self-regulatory skills early on can be a pro-
tective factor to children from various socio-
economic backgrounds. In the Setknan et al. 
(2010) study above, regardless of the pres-
ence of a risk factor, children with stronger 
self-regulation on teacher/parent ratings 
had significantly greater achievement than 
children rated as having weaker skills. For 
children with the same number of risk fac-
tors, those with strong self-regulation ratings 
performed better academically than children 
with low self-regulation ratings. Another 
study found similar results with a sample of 
homeless children (Obradovic, 2010). Thus, 
even when children are exposed to consider-
able risk, those with stronger self-regulation 
have better school outcomes than those with 
weak regulatory skills. To examine how self-
regulation functions as a protective factor, 
however, we need to accurately measure this 
set of skills. We turn to this issue next.

MEASUREMENT OF SELF-
REGULATION IN YOUNG CHILDREN

Using reliable and valid measures that are 
able to capture variability within children’s 
performance on tasks is extremely important 
when measuring self-regulation. Individually 
administered tasks often focus on measuring 
specific cognitive components such as cogni-
tive flexibility or working memory. This 
approach helps increase precision, but can 
also be a challenge considering that many 

tasks require multiple aspects of EF or self-
regulation – a problem also known as task 
impurity (Best, Miller, & Jones, 2009). In the 
early childhood period, this is also evident in 
research showing that the individual EF com-
ponents aren’t readily distinguishable; it’s only 
later, in middle childhood that they emerge as 
separate (Wiebe et al., 2011). Recent research 
has worked to address these issues including 
strengthening existing measures and creating 
new measures to more accurately capture self-
regulation in early childhood.

Recent Advances in  
Measures of EF

Many measures of preschoolers’ self-
regulation and EF currently exist, most of 
which were developed in laboratory settings 
and adapted for use in educational contexts. 
Carlson (2005) documented the EF measures 
available for children aged 2 to 6 years and 
found that many measures exhibited a binary 
(pass/fail) distribution. This is consistent 
with Diamond and colleagues’ (Diamond, 
Kirkham, & Amso, 2002) conceptualization 
of when children can keep track of multiple 
rules, which depends on their ability to 
inhibit an initial impulse long enough to 
remember the rule and respond correctly.

Although many strong measures exist, a 
number of practical and psychometric prob-
lems have precluded their widespread use, 
especially in school settings. Schools and 
classrooms represent an important context 
to measure these skills because children’s 
EF helps lay the foundation for learning, 
and assessing EF in school can help identify 
children at risk (Blair, 2002). Many measures 
take a long time to administer or require mate-
rials such as a computer or an electronic tab-
let, however (Hughes, 1998; Zelazo, Blair, & 
Willoughby, 2016).

A number of recent measures have 
addressed some of these issues: the EF Battery, 
(Willoughby, Blair, Wirth, & Greenberg, 2010, 
2012; Willoughby, Wirth, & Blair, 2012), the 
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NIH Toolbox Cognition Battery (Zelazo 
et  al., 2013) and the Head-Toes-Knees-
Shoulders (HTKS) measure (McClelland 
et  al., 2014). As with any measure, each of 
these assessments has strengths and weak-
nesses. For example, the EF Battery com-
prehensively assesses cognitive flexibility, 
working memory, and inhibitory control in 
children aged 3–5 years. The main drawback 
of the EF Battery is its length and the fact that 
some components show floor effects. Recent 
papers (Willoughby et al., 2010; Willoughby, 
Blair, et al., 2012; Willoughby, Wirth, et al., 
2012) note that the battery takes up to  
45 minutes. This length is problematic when 
assessing low-income children or young 
children facing multiple risk factors because 
such children typically show the lowest levels 
of self-regulation and have the most difficulty 
completing the tasks. In one study examining 
the EF Battery in 3-year-olds, only 30% of 
children in the sample could complete all five 
tasks (Willoughby et al., 2010).

The NIH Toolbox measure has been vali-
dated for ages 3 through 85, and includes 
norming data. Because it is administered on 
a laptop, it also incorporates reaction time 
data for children with strong self-regulation, 
which increases score variability. However, 
there is a cost to using the measure, as it 
requires a computer or tablet to administer, 
and in a recent monograph some children 
received scores that were considered outliers 
and were excluded from analyses: 14%, or 28 
out of 194 children for the Toolbox DCCS 
task (Zelazo et  al., 2013). Therefore, it is 
unclear whether this measure is appropriate 
for children with the lowest levels of EF.

The Head-Toes-Knees-Shoulders (HTKS) 
task integrates EF components into a game-
like self-regulation task appropriate for chil-
dren aged 4 to 8 years. Using no specialized 
materials, relying instead on interactions 
between the examiner and the child, the cur-
rent HTKS has three sections with up to four 
paired behavioral rules: ‘touch your head’ 
and ‘touch your toes’; ‘touch your shoul-
ders’ and ‘touch your knees’. Children first 

respond naturally, and then are instructed to 
switch rules by responding in the ‘opposite’ 
way (e.g., touch their head when told to touch 
their toes). If children respond correctly after 
all four paired behavioral rules are intro-
duced, the pairings are switched in the third 
section (i.e., head goes with knees and shoul-
ders go with toes).

The task taps EF by requiring children to 
integrate multiple cognitive skills: (1) paying 
attention to the instructions, (2) using work-
ing memory to remember and execute new 
rules while processing the commands, (3) 
using inhibitory control to inhibit their natural 
response to the test command while initiating 
the correct, unnatural response, and (4) using 
attentional or cognitive flexibility when rules 
change in the third section. The HTKS is mod-
erately to strongly correlated with other EF 
assessments (Allan & Lonigan, 2011; Lipsey 
et  al., 2017) and is available in over 20 lan-
guages. It has also been evaluated in research 
studies around the world and with diverse 
samples of children (e.g., Cadima, Gamelas, 
McClelland, & Peixoto, 2015; Gestsdottir 
et  al., 2014; Størksen, Ellingsen, Wanless, & 
McClelland, 2014; von Salisch, Haenel, & 
Denham, 2015; von Suchodoletz et  al., 2013; 
Wanless, McClelland, Acock, et  al., 2011). 
Importantly, the task is short (5–7 minutes) and 
easy to administer with good inter-rater reliabil-
ity (Cameron Ponitz et al., 2009; McClelland & 
Cameron, 2012), which makes it a practical 
tool for use in classrooms and across cultures. 
Continued work on the measure shows that 
the HTKS was one of the strongest perform-
ing measures predicting academic outcomes 
among commonly used EF and self-regulation 
measures (Fuhs, Nesbitt, Farran, & Dong, 
2014; Lipsey et al., 2017).

Drawbacks of the HTKS measure include 
the relatively narrow age range, floor effects 
found with children with low skills, and only 
using a single task to assess the multiple com-
ponents of EF. In order to address this issue, 
our research team is currently working to 
revise this measure to capture a wider range 
of variability of skills. An in-process revised 
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version of the measure (the HTKS-R) has 
added an easier section to the measure, which 
significantly reduces floor effects in younger 
children and in at-risk children (McClelland, 
Cameron, Bowles, & Geldhof, 2015–2019).

Overall, advances in the measurement of 
self-regulation in young children have suc-
ceeded in making measures reliable, valid, 
and predictive of outcomes of interest such 
as school performance. Researchers have also 
focused on the feasibility and practical uses of 
such measures to broaden the potential scal-
ability so that they can be more easily used in 
real-world settings (McClelland & Cameron, 
2012). Although all measures have limitations, 
progress has been made in ways that better 
capture children’s self-regulation and connect 
it to relevant developmental outcomes.

Although self-regulation tasks that focus 
on EF are becoming increasingly widespread, 
there are other measures of self-regulation that 
include metacognitive elements. Measures such 
as The Train Track Task (Bryce & Whitebread, 
2012) ask children to create a train track that 
matches a shape based on a predetermined 
plan. This task challenges children’s visuo-
spatial memory and monitoring based on how 
well they can build the requested train track 
with the materials given (and sometimes after 
taking away the plan). Other measures of self-
regulation, such as the Children’s Independent 
Learning Development or CHILD (Whitebread 
et al., 2009) rely on teacher ratings to determine 
children’s emotional, prosocial, cognitive, and 
motivational regulation. Overall, the CHILD 
measure has shown good external validity as a 
measure of self-regulation and metacognition 
in young children.

INTERVENTIONS TO IMPROVE SELF-
REGULATION AND SCHOOL SUCCESS 
IN CHILDREN

Many existing interventions attempt to 
improve children’s self-regulation and social 
and emotional learning skills inside and 

outside of the classroom. Examples of these 
interventions include the Promoting Alternative 
THinking Strategies (PATHS) program and a 
related program called Head Start Research-
based Developmentally Informed (REDI) 
intervention (Bierman et al., 2008; Domitrovich, 
Cortes, & Greenberg, 2007). The PATHS inter-
vention includes 30 classroom-administered 
sessions, which focus on self-regulation and 
socio-emotional skills in young children. 
Results from this intervention include small to 
large effects on children’s socio-emotional 
competence (Domitrovich et  al., 2007). In 
addition to improving problem-solving skills 
and reducing aggressive social behaviors,  
children who experienced the REDI interven-
tion had higher engagement with learning  
and better early literacy skills (Bierman  
et al., 2014).

Another self-regulation intervention called 
the Kids in Transition (KITS) program targets 
the way that children process social informa-
tion. Target outcomes are improved school 
readiness and early literacy skills among chil-
dren with developmental disabilities, behav-
ioral problems, or who are in the foster care 
system in the United States. Results from 
a number of experimental studies indicate 
improvements for children participating in 
KITS in social competence and decreases in 
negative behaviors (Pears et al., 2013; Pears, 
Kim, Fisher, & Yoerger, 2016).

Finally, the Red Light, Purple Light Circle 
Time games (RLPL) intervention focuses on 
improving aspects of self-regulation (e.g., 
attention, working memory, and inhibi-
tory control) using movement- and music-
based games in early childhood settings 
(McClelland & Tominey, 2015; Schmitt, 
McClelland, Tominey, & Acock, 2015; 
Tominey & McClelland, 2011). The inter-
vention requires little training or materials. 
The RLPL intervention has been evaluated 
in three randomized control trials (RCTs) 
(Duncan, Schmitt, Burke, & McClelland, 
2018; Schmitt et  al., 2015; Tominey & 
McClelland, 2011). In one initial study, par-
ticipation in the intervention was associated 
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with gains in self-regulation for children with 
the lowest initial levels of these skills and 
gains in literacy for the full sample (Tominey 
& McClelland, 2011). Results from a larger 
efficacy study with children from low-income 
families suggested that participation in the 
intervention was significantly related to gains 
in self-regulation for the full sample and gains 
in math for English language learners (Schmitt 
et al., 2015). A recent study also examined the 
RLPL games when delivered by teachers and 
included as part of a summer school readi-
ness program (Duncan et al., 2018). Children 
who participated in the summer program with 
the RLPL games experienced more gains in 
self-regulation relative to children who par-
ticipated in the summer program alone. There 
were no significant effects on math or literacy 
at the end of the program. However, when 
examining change during the kindergarten 
transition period, participation in the summer 
program with the self-regulation interven-
tion was related to improved growth in self-
regulation, math, and literacy into the fall of 
kindergarten compared to children’s expected 
development (Duncan et al., 2018).

These results indicate that combining 
self-regulation interventions with school 
readiness programs can be effective ways to 
improve self-regulation and school readiness 
as children enter formal schooling. Moreover, 
because the RLPL intervention is focused 
on feasibility and scalability, it may be eas-
ily adaptable to other contexts and settings. 
For example, the intervention has been used 
in combination with parenting programs, 
such as Vroom or Mind in the Making, which 
work to help children improve self-regulation 
during brain-building activities with parents 
and caregivers (Galinsky, Bezos, McClelland, 
Carlson, & Zelazo, 2017). The RLPL games 
have also been used to improve self-regulation 
in children in other countries. A recent study 
used the RLPL games in Slovakia and Vanuatu 
to improve children’s EF and delay of gratifi-
cation in the context of social ritualistic behav-
iors (i.e., speaking and behaving properly in 

various situations). Results indicated improve-
ments to EF, which was then related to bet-
ter delayed gratification (Rybanska, McKay, 
Jong, & Whitehouse, 2017). Overall, these 
studies suggest that targeted self-regulation 
interventions may have strong scalability and 
can be adapted to other languages and cul-
tural contexts around the world.

NEW DIRECTIONS FOR RESEARCH 
AND PRACTICE

The research base on children’s self-
regulation has expanded rapidly in recent 
years with significant progress made in our 
understanding of how self-regulation devel-
ops and in identifying important influences 
on children’s development. Although debate 
remains, a growing body of evidence sup-
ports the importance of self-regulation for a 
variety of short- and long-term outcomes. 
Moreover, self-regulation may be a protec-
tive factor for children growing up in the 
context of different types of socio-
demographic risk, which has implications for 
intervening with children at-risk for school 
difficulty (Bierman et  al., 2014; Schmitt 
et  al., 2015). Future research and practice 
efforts should examine how self-regulation 
interventions of differing intensity (e.g., 
tiered interventions) may be effective for 
children. In these models, teachers provide 
children with differing levels of support 
depending on their skill levels. Thus, chil-
dren with stronger levels of self-regulation 
would receive some exposure to an interven-
tion whereas children needing more support 
in self-regulation would receive more inten-
sive levels of support. This model has been 
effectively used in literacy research (Fuchs & 
Fuchs, 2006) and is also supported by  
self-regulation intervention research demon-
strating differential treatment effects for indi-
vidual children (Bierman et al., 2014; Schmitt 
et al., 2015).
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Researchers have also identified other 
key constructs that develop alongside self-
regulation during early childhood. For exam-
ple, research indicates that self-regulation 
and visuo-motor integration (related to fine 
motor skills) each predict children’s aca-
demic outcomes across multiple domains 
(Cameron, 2018). Domain-specificity is also 
evident in both concurrent and longitudinal 
work on these skills. For example, in one 
study of assessments collected at the same 
time point, visuo-motor integration was a 
stronger predictor of early literacy skills 
whereas self-regulation was a stronger predic-
tor of early math skills (Becker, McClelland, 
Loprinzi, & Trost, 2014). Similarly, aspects 
of self-regulation are robustly associated 
with the development of mathematics skills 
in early elementary school (Cameron et al., 
2012; Kim et  al., 2016), whereas visuo-
motor integration contributes consistently 
to literacy gains over time (Cameron et al., 
2012).

There is also evidence that strong visuo-
motor integration may compensate for 
learning disadvantages in the early childhood 
years (Liew, Chen, & Hughes, 2010). In one 
large study of 3- to 5-year-olds, children 
who were low in visuo-motor integration but 
had above-average inhibitory control skills 
– or vice versa – enjoyed the same learning 
gains as children who were above-average 
in both (Cameron et al., 2015). In addition 
to visuo-motor integration, early math skills 
have been found to co-develop with early 
self-regulation or EF skills (McClelland &  
Cameron, 2018; Schmitt, Geldhof, 
Purpura, Duncan, & McClelland, 2017). 
This research supports the importance of 
considering how early skills work together 
in young children rather than pitting one 
set of skills against the other. Together with 
the Becker et  al. (2014) study finding that 
preschool-age children need self-regulation 
to perform visuo-motor integration tasks, a 
cognitive load explanation is appropriate for 
explaining how cognitive and academic skills 

inter-relate in early childhood. Cognitive 
load refers to the idea that when learning a 
new skill, children’s cognitive resources are 
burdened until they practice the new skill 
long enough to demonstrate mastery (also 
known as automaticity). Children who have 
relative strengths in certain areas may rely on 
those strengths to acquire skills that are still 
nascent. Awareness of the need for children 
to practice self-regulation and visuo-motor 
integration along with academic skills can 
guide research efforts and the development 
of intervention strategies to support school 
readiness in young children.

Recent advances in measurement have 
focused on better capturing self-regulation 
in real-world contexts such as schools. Such 
work has implications for improving our 
conceptual understanding of self-regulation 
and for developing ways to better assess 
self-regulation in children who are at-risk for 
school difficulty. Current research is focus-
ing increasing attention on the feasibility 
and scalability of measures and how to adapt 
measures for diverse groups of children 
around the world.

Finally, intervention efforts to improve 
self-regulation continue to move forward 
at a rapid pace. We have specified ways to 
target these skills in classroom settings in 
some of our research (McClelland, Cameron, 
Wanless, et  al., 2007; Schmitt et al., 2015; 
Tominey & McClelland, 2011), and other 
work has found evidence for effective 
preschool interventions promoting self-
regulation (Bierman et  al., 2014; Diamond 
& Lee, 2011). More work is needed to 
examine the long-term effectiveness of these 
interventions and to better specify for whom 
interventions work best and under what 
conditions (McClelland, Tominey, Schmitt, & 
Duncan, 2017). Overall, this work suggests 
that with appropriate activities that give 
children engaging opportunities to practice 
their emerging skills, self-regulation can be 
improved during early childhood in easy and 
feasible ways.
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CONCLUSION

The development of self-regulation in young 
children is dynamic and influenced by 
individual and contextual factors. A large 
body of research has focused on this set of 
skills because of evidence supporting their 
role in predicting short- and long-term success 
in children (McClelland et al., 2013; Moffitt 
et al., 2011). However, children growing up in 
the context of socio-demographic risk are 
more likely to struggle with self-regulation. 
Moreover, measuring self-regulation at early 
ages has presented considerable challenges 
although progress has been made on a number 
of fronts. There is also evidence that self-
regulation is malleable and can be improved 
(Bierman et  al., 2014; Schmitt et  al., 2015). 
Although more work is needed, research has 
indicated that interventions to promote self-
regulation can be effective at improving 
children’s outcomes. Thus, increasing efforts 
to promote this set of skills has the potential 
to support children’s learning and development 
starting early in life.

ACKNOWLEDGMENTS

The research reported here was supported by 
the Katherine E. Smith Endowed Professorship 
at Oregon State University (M. McClelland), 
and the U.S. Department of Education Institute 
for Education Sciences grants #R305A100566, 
R305A150192, R305A150196 (PI: McClelland)  
to Oregon State University. The content is the 
responsibility of the authors and does not nec-
essarily represent the official views of the 
Institute of Education Sciences, or the U.S. 
Department of Education. Correspondence 
concerning this article should be addressed to 
Megan M. McClelland, Katherine E. Smith 
Healthy Children and Families Professor, 245 
Hallie E. Ford Center for Healthy Children 
and Families, Oregon State University, 
Corvallis, OR 97330. megan.mcclelland@ore-
gonstate.edu.

REFERENCES

Allan, N. P., & Lonigan, C. J. (2011). Examining 
the dimensionality of effortful control in 
preschool children and its relation to 
academic and socioemotional indicators. 
Developmental Psychology, 47(4), 905–915. 
doi: 10.1037/a0023748

Barkley, R. A. (1997). Behavioral inhibition, 
sustained attention, and executive functions: 
Constructing a unifying theory of ADHD. 
Psychological Bulletin, 121, 65–94.

Becker, D. R., McClelland, M. M., Loprinzi, P., & 
Trost, S. G. (2014). Physical activity, self-
regulation, and early academic achievement 
in preschool children. Early Education and 
Development, 25(1), 56–70. doi: 10.1080/ 
10409289.2013.780505

Best, J. R., & Miller, P. H. (2010). A developmental 
perspective on executive function. Child 
Development, 81(6), 1641–1660. doi: 10.1111/ 
j.1467-8624.2010.01499.x

Best, J. R., Miller, P. H., & Jones, L. L. (2009). 
Executive functions after age 5: Changes 
and correlates. Developmental Review, 29(3), 
180–200. doi: http://dx.doi.org/10.1016/ 
j.dr.2009.05.002

Bierman, K. L., Domitrovich, C. E., Nix, R. L., 
Gest, S. D., Welsh, J. A., Greenberg, M. T. 
et al. (2008). Promoting academic and social-
emotional school readiness: The Head Start 
REDI program. Child Development, 79(6), 
1802–1817.

Bierman, K. L., Nix, R. L., Heinrichs, B. S., 
Domitrovich, C. E., Gest, S. D., Welsh, J. A. 
et al. (2014). Effects of Head Start REDI on 
children’s outcomes 1 year later in different 
kindergarten contexts. Child Development, 
85(1), 140–159. doi: 10.1111/cdev.12117

Blair, C. (2002). School readiness: Integrating 
cognition and emotion in a neurobiological 
conceptualization of children’s functioning at 
school entry. American Psychologist, 57(2), 
111–127. doi: 10.1037/0003-066X.57.2.111

Blair, C., & Diamond, A. (2008). Biological  
processes in prevention and intervention: 
The promotion of self-regulation as a means 
of preventing school failure. Development 
and Psychopathology, 20(3), 899–911. doi: 
10.1017/S0954579408000436

Blair, C., & Raver, C. C. (2012a). Child develop-
ment in the context of adversity: Experiential 

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://dx.doi.org/10.1016


THE DEVELOPMENT OF SELF-REGULATION IN YOUNG CHILDREN 481

canalization of brain and behavior. American 
Psychologist, 67(4), 309–318. doi: 10.1037/
a0027493

Blair, C., & Raver, C. C. (2012b). Individual 
development and evolution: Experiential 
canalization of self-regulation.  Developmental 
Psychology, 48(3), 647–657. doi: 10.1037/
a0026472

Blair, C., & Raver, C. C. (2015). School readiness 
and self-Regulation: A developmental 
psychobiological approach. Annual Review 
of Psychology, 66(1), 711–731. doi: 10.1146/
annurev-psych-010814-015221

Blair, C., & Razza, R. P. (2007). Relating effortful 
control, executive function, and false belief 
understanding to emerging math and literacy 
ability in kindergarten. Child Development, 
78(2), 647–663. doi: 10.1111/j.1467-8624. 
2007.01019.x

Brotman, L. M., Dawson-McClure, S., Calzada, 
E. J., Huang, K.-Y., Kamboukos, D., Palamar, 
J. J. et  al. (2013). Cluster (School) RCT of 
ParentCorps: Impact on kindergarten academic 
achievement. Pediatrics, 131(5), e1521–e1529. 
doi: 10.1542/peds.2012-2632

Bryce, D., & Whitebread, D. (2012). The 
development of metacognitive skills: 
Evidence from observational analysis of 
young children’s behavior during problem-
solving. Metacognition and Learning, 7(3), 
197–217. doi: 10.1007/s11409-012-9091-2

Cadima, J., Gamelas, A. M., McClelland, M., & 
Peixoto, C. (2015). Associations between early 
family risk, children’s behavioral regulation, 
and academic achievement in Portugal. Early 
Education and Development, 26(5–6), 708–
728. doi: 10.1080/10409289.2015.1005729

Cameron, C. E. (2018). Hands on, minds on: 
How executive function, motor, and spatial 
skills foster school readiness. New York, NY: 
Teachers College Press.

Cameron, C. E., Brock, L. L., Hatfield, B. H., 
Cottone, E. A., Rubinstein, E., LoCasale-
Crouch, J. et al. (2015). Visuomotor integration 
and inhibitory control compensate for each 
other in school readiness. Developmental 
Psychology, 51(11), 1529–1543. doi: 10.1037/
a0039740

Cameron, C. E., Brock, L. L., Murrah, W. M., 
Bell, L. H., Worzalla, S. L., Grissmer, D. W. 
et al. (2012). Fine motor skills and executive 
function both contribute to kindergarten 

achievement. Child Development, 83(4), 
1229–1244. doi: 10.1111/j.1467-8624. 
2012.01768.x

Cameron Ponitz, C. E., McClelland, M. M., 
Jewkes, A. M., Connor, C. M., Farris, C. L., & 
Morrison, F. J. (2008). Touch your toes! 
Developing a direct measure of behavioral 
regulation in early childhood. Early Childhood 
Research Quarterly, 23, 141–158. doi: 10.1016/ 
j.ecresq.2007.01.004

Cameron Ponitz, C. E., McClelland, M. M., 
Matthews, J. M., & Morrison, F. J. (2009). A 
structured observation of behavioral self-
regulation and its contribution to kindergarten 
outcomes. Developmental Psychology, 45(3), 
605–619. doi: 10.1037/a0015365

Carlson, S. M. (2005). Developmentally sensitive 
measures of executive function in preschool 
children. Developmental Neuropsychology, 
28(2), 595–616.

Carlson, S. M., & Moses, L. J. (2001). Individual 
differences in inhibitory control and children’s 
theory of mind. Child Development, 72, 
1032–1053.

Day, S. L., Connor, C. M., & McClelland, M. M. 
(2015). Children’s behavioral regulation and 
literacy: The impact of the first grade 
classroom environment. Journal of School 
Psychology, 53(5), 409–428. doi: http://
dx.doi.org/10.1016/j.jsp.2015.07.004

De Feyter, J. J., & Winsler, A. (2009). The early 
developmental competencies and school 
readiness of low-income, immigrant children: 
Influences of generation, race/ethnicity, and 
national origins. Early Childhood Research 
Quarterly, 24(4), 411–431. doi: DOI: 10.1016/ 
j.ecresq.2009.07.004

Diamond, A., Kirkham, N., & Amso, D. (2002). 
Conditions under which young children can 
hold two rules in mind and inhibit a prepotent 
response. Developmental Psychology, 38(3), 
352–362.

Diamond, A., & Lee, K. (2011). Interventions 
shown to aid executive function develop-
ment in children 4 to 12 years old. Science, 
333(6045), 959–964. doi: 10.1126/
science.1204529

Domitrovich, C. E., Cortes, R. C., & Greenberg, 
M. T. (2007). Improving young children’s social 
and emotional competence: A randomized 
trial of the preschool ‘PATHS’ curriculum. The 
Journal of Primary Prevention, 28(2), 67–91.

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://dx.doi.org/10.1016/j.jsp.2015.07.004
http://dx.doi.org/10.1016/j.jsp.2015.07.004


THE SAGE HANDBOOK OF DEVELOPMENTAL PSYCHOLOGY AND EARLY CHILDHOOD482

Dowsett, S. M., & Livesey, D. J. (2000). The 
development of inhibitory control in preschool 
children: Effects of ‘Executive Skills’ training. 
Developmental Psychobiology, 36, 161–174.

Duckworth, A. L., Tsukayama, E., & May, H. 
(2010). Establishing causality using longitudinal 
hierarchical linear modeling: An illustration 
predicting achievement from self-control. 
Social Psychology and Personality Science, 1, 
311–317. doi: 10.1177/1948550609359707

Duncan, G. J., Dowsett, C. J., Claessens, A., 
Magnuson, K., Huston, A. C., Klebanov, P. 
et  al. (2007). School readiness and later 
achievement. Developmental Psychology, 
43(6), 1428–1446. doi: 10.1037/0012- 
1649.43.6.1428

Duncan, R. J., Schmitt, S. A., Burke, M., & 
McClelland, M. M. (2018). Combining a 
kindergarten readiness summer program 
with a self-regulation intervention improves 
school readiness. Early Childhood Research 
Quarterly, 42, 291–300. doi: https://doi.
org/10.1016/j.ecresq.2017.10.012

Evans, G. W., & Rosenbaum, J. (2008). Self-
regulation and the income-achievement gap. 
Early Childhood Research Quarterly, 23(4), 
504–514.

Fuchs, D., & Fuchs, L. S. (2006). Introduction to 
Response to Intervention: What, why, and 
how valid is it? Reading Research Quarterly, 
41(1), 93–99.

Fuhs, M. W., Nesbitt, K. T., Farran, D. C., & 
Dong, N. (2014). Longitudinal associations 
between executive functioning and academic 
skills across content areas. Developmental 
Psychology, 50(6), 1698–1709. doi: 10.1037/
a0036633

Galindo, C., & Fuller, B. (2010). The social 
competence of Latino kindergartners and 
growth in mathematical understanding. 
Developmental Psychology, 46(3), 579–592. 
doi: 10.1037/a0017821

Galinsky, E., Bezos, J., McClelland, M., Carlson, 
S. M., & Zelazo, P. D. (2017). Civic science for 
public use: Mind in the Making and Vroom. 
Child Development, 88(5), 1409–1418. doi: 
10.1111/cdev.12892

Gathercole, S. E., & Pickering, S. J. (2000). 
Working memory deficits in children with 
low achievements in the national curriculum 
at 7 years of age. British Journal of Educational 
Psychology, 70, 177–194.

Geldhof, G. J., Little, T. D., & Colombo, J. 
(2010). Self-regulation across the lifespan. In 
M. E. Lamb & A. Freund, (Vol. Eds.) &  
R. M. Lerner (Eds.), The handbook of life-
span development. Vol 2: Social and 
emotional development (pp. 116–157). 
Hoboken, NJ: Wiley.

Gestsdottir, S., von Suchodoletz, A., Wanless, 
S. B., Hubert, B., Guimard, P., Birgisdottir, F. 
et al. (2014). Early behavioral self-regulation, 
academic achievement, and gender: 
Longitudinal findings from France, Germany, 
and Iceland. Applied Developmental Science, 
18(2), 90–109. doi: 10.1080/10888691. 
2014.894870

Hughes, C. (1998). Finding your marbles: Does 
preschoolers’ strategic behavior predict later 
understanding of mind? Developmental 
Psychology, 34(6), 1326–1339.

Kail, R. V. (2003). Information processing and 
memory. In M. H. Bornstein, L. Davidson, C. 
L. M. Keyes & K. A. Moore (Eds.), Crosscurrents 
in contemporary psychology (pp. 269–279). 
Mahwah, NJ: Lawrence Erlbaum.

Kaler, S. R., & Kopp, C. B. (1990). Compliance 
and comprehension in very young toddlers. 
Child Development, 61(6), 1997–2003. doi: 
10.1111/j.1467-8624.1990.tb03581.x

Kim, H., Byers, A. I., Cameron, C. E., Brock, L. 
L., Cottone, E. A., & Grissmer, D. W. (2016). 
Unique contributions of attentional control 
and visuomotor integration on concurrent 
teacher-reported classroom functioning in 
early elementary students. Early Childhood 
Research Quarterly, 36, 379–390. doi: http://
dx.doi.org/10.1016/j.ecresq.2016.01.018

Kochanska, G., Coy, K. C., & Murray, K. T. 
(2001). The development of self-regulation in 
the first four years of life. Child Development, 
72(4), 1091–1111.

Kopp, C. B. (1982). Antecedents of self-
regulation: A developmental perspective. 
Developmental Psychology, 18(2), 199–214.

Ladd, G. W. (2003). Probing the adaptive  
significance of children’s behavior and rela-
tionships in the school context: A child by 
environment perspective. In R. V. Kail &  
H. W. Reese (Eds.), Advances in child devel-
opment and behavior (Vol. 31, pp. 43–103). 
New York, NY: Academic Press.

Lerner, R. M. (1996). Relative plasticity, 
integration, temporality, and diversity in 

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

https://doi.org/10.1016/j.ecresq.2017.10.012
https://doi.org/10.1016/j.ecresq.2017.10.012
http://dx.doi.org/10.1016/j.ecresq.2016.01.018
http://dx.doi.org/10.1016/j.ecresq.2016.01.018


THE DEVELOPMENT OF SELF-REGULATION IN YOUNG CHILDREN 483

human development: A developmental 
contextual perspective about theory, process, 
and method. Developmental Psychology, 
32(4), 781–786.

Lerner, R. M. (2006). Developmental science, 
developmental systems, and contemporary 
theories of human development. In R. M. 
Lerner (Vol. Ed.), W. Damon & R. M. Lerner 
(Eds.), Handbook of child psychology: Vol. 1. 
Theoretical models of human development 
(6th ed., Vol. 1, pp. 1–17). Hoboken, NJ: 
Wiley.

Li-Grining, C. P., Votruba-Drzal, E., Maldonado-
Carreño, C., & Haas, K. (2010). Children’s 
early approaches to learning and academic 
trajectories through fifth grade. Develop-
mental Psychology, 46(5), 1062–1077. doi: 
10.1037/a0020066

Liew, J., Chen, Q., & Hughes, J. N. (2010). Child 
effortful control, teacher–student 
relationships, and achievement in academically 
at-risk children: Additive and interactive 
effects. Early Childhood Research Quarterly, 
25(1), 51–64. doi: 10.1016/j.ecresq.2009.07. 
005

Lipsey, M. W., Nesbitt, K. T., Farran, D. C., 
Dong, N., Fuhs, M. W., & Wilson, S. J. (2017). 
Learning-related cognitive self-regulation 
measures for prekindergarten children: A 
comparative evaluation of the educational 
relevance of selected measures. Journal of 
Educational Psychology, 109(8), 1084–1102. 
doi: 10.1037/edu0000203

McClelland, M. M., Acock, A. C., & Morrison, F. 
J. (2006). The impact of kindergarten learning-
related skills on academic trajectories at the 
end of elementary school. Early Childhood 
Research Quarterly, 21, 471–490. doi: 
10.1016/j.ecresq.2006.09.003

McClelland, M. M., Acock, A. C., Piccinin, A., 
Rhea, S. A., & Stallings, M. C. (2013). 
Relations between preschool attention span-
persistence and age 25 educational outcomes. 
Early Childhood Research Quarterly, 28(2), 
314–324. doi: http://dx.doi.org/10.1016/ 
j.ecresq.2012.07.008

McClelland, M. M., & Cameron, C. E. (2012). 
Self-regulation in early childhood: Improving 
conceptual clarity and developing ecologically 
valid measures. Child Development 
Perspectives, 6(2), 136–142. doi: 10.1111/ 
j.1750-8606.2011.00191.x

McClelland, M. M., & Cameron, C. E. (2018). 
Developing together: The role of executive 
function and motor skills in children’s early 
academic lives. Early Childhood Research 
Quarterly. doi: https://doi.org/10.1016/ 
j.ecresq.2018.03.014

McClelland, M. M., Cameron, C. E., Bowles, R. 
P., & Geldhof, G. J. (2015–2019). Developing 
a measure of self-regulation for at-risk 
children. U.S. Department of Education, 
Institute for Education Sciences.

McClelland, M. M., Cameron, C. E., Connor, C. 
M., Farris, C. L., Jewkes, A. M., & Morrison, 
F. J. (2007). Links between behavioral 
regulation and preschoolers’ literacy, 
vocabulary and math skills. Developmental 
Psychology, 43(4), 947–959. doi: 10.1037/ 
0012-1649.43.4.947

McClelland, M. M., Cameron, C. E., Duncan, R., 
Bowles, R. P., Acock, A. C., Miao, A. et  al. 
(2014). Predictors of early growth in academic 
achievement: The Head-Toes-Knees-
Shoulders task. Frontiers in Psychology, 5, 
599. doi: 10.3389/fpsyg.2014.00599

McClelland, M. M., Cameron, C. E., Wanless,  
S. B., & Murray, A. (2007). Executive function, 
behavioral self-regulation, and social-
emotional competence: Links to school 
readiness. In O. N. Saracho & B. Spodek (Eds.), 
Contemporary perspectives on social learning 
in early childhood education (pp. 83–107). 
Charlotte, NC: Information Age.

McClelland, M. M., Cameron Ponitz, C., 
Messersmith, E., & Tominey, S. (2010). Self-
regulation: The integration of cognition and 
emotion. In W. F. Overton (Ed.), Handbook of 
life-span human development. Vol. 1: 
Cognition, biology and methods (pp. 509–553). 
Editor-in-chief: R. M. Lerner. Hoboken, NJ: 
Wiley and Sons.

McClelland, M. M., Geldhof, J., Cameron,  
C. E., & Wanless, S. B. (2015). Development 
and self-regulation. In W. F. Overton & P. C. M. 
Molenaar (Eds.), Handbook of child psychology 
and developmental science (7th ed., Vol. 1, 
pp. 523–565). Hoboken, NJ: Wiley.

McClelland, M. M., Morrison, F. J., & Holmes, 
D. L. (2000). Children at-risk for early 
academic problems: The role of learning-
related social skills. Early Childhood Research 
Quarterly, 15, 307–329. doi: 10.1016/
S0885-2006(00)00069-7

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://dx.doi.org/10.1016
https://doi.org/10.1016


THE SAGE HANDBOOK OF DEVELOPMENTAL PSYCHOLOGY AND EARLY CHILDHOOD484

McClelland, M. M., & Tominey, S. L. (2015). 
Stop, think, act: Integrating self-regulation in 
the early childhood classroom. London, UK: 
Taylor & Francis.

McClelland, M. M., Tominey, S. L., Schmitt, S. 
A., & Duncan, R. (2017). Social-emotional 
learning interventions in early childhood. 
Future of Children, 27(1), 33–48. http://
www.jstor.org/stable/44219020

Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, 
N., Hancox, R. J., Harrington, H. et al. (2011). 
A gradient of childhood self-control predicts 
health, wealth, and public safety. Proceedings 
of the National Academy of Sciences, 108(7), 
2693–2698. Retrieved from http://www.pnas.
org/content/early/2011/01/20/1010076108.
abstract doi:10.1073/pnas.1010076108

Morrison, F. J., & Grammer, J. K. (2016). 
Conceptual clutter and measurement 
mayhem: A proposal for a cross disciplinary 
approach to conceptualizing and measuring 
executive function. In J. Griffin, P. McCardle & 
L. Freund (Eds.), Executive function in preschool 
age children: Integrating measurement, 
neurodevelopment and translational research 
(pp. 327–348). Washington, DC: American 
Psychological Association.

Morrison, F. J., Ponitz, C. C., & McClelland, M. 
M. (2010). Self-regulation and academic 
achievement in the transition to school. In  
S. D. Calkins & M. Bell (Eds.), Child 
development at the intersection of emotion 
and cognition (pp. 203–224). Washington,  
DC: American Psychological Association.

Müller, U., Dick, A. S., Gela, K., Overton, W. F., 
& Zelazo, P. D. (2006). The role of negative 
priming in preschoolers’ flexible rule use on 
the Dimensional Change Card Sort Task. 
Child Development, 77(2), 395–412.

National Center on Immigrant Integration and 
Policy. (2010). Top languages spoken by 
English Language Learners nationally and by 
state. Retrieved August 28, 2017, from 
http://www.migrationinformation.org/ellinfo/
FactSheet_ELL3.pdf

Obradovic, J. (2010). Effortful control and adaptive 
functioning of homeless children: Variable-
focused and person-focused analyses. Journal 
of Applied Developmental Psychology, 31(2), 
109–117. doi: 10.1016/j.appdev.2009.09.004

Pears, K. C., Fisher, P. A., Heywood, C. V., & 
Bronz, K. D. (2007). Promoting school 

readiness in foster children. In O. N. Saracho 
& B. Spodek (Eds.), Contemporary perspectives 
on social learning in early childhood education 
(pp. 173–198). Charlotte, NC: Information 
Age.

Pears, K. C., Fisher, P. A., Kim, H. K., Bruce, J., 
Healey, C. V., & Yoerger, K. (2013). Immediate 
effects of a school readiness intervention for 
children in foster care. Early Education and 
Development, 24(6), 771–791. doi: 
10.1080/10409289.2013.736037

Pears, K. C., Kim, H. K., Fisher, P. A., & Yoerger, 
K. (2016). Increasing pre-kindergarten early 
literacy skills in children with developmental 
disabilities and delays. Journal of School 
Psychology, 57, 15–27. doi: http://dx.doi.
org/10.1016/j.jsp.2016.05.004

Raver, C. C., Blair, C., & Willoughby, M. (2012). 
Poverty as a predictor of 4-year-olds’ 
executive function: New perspectives on 
models of differential susceptibility. 
Developmental Psychology, 49(2), 292–304. 
doi: 10.1037/a0028343

Rennie, D. A. C., Bull, R., & Diamond, A. (2004). 
Executive functioning in preschoolers: Reducing 
the inhibitory demands of the dimensional 
change card sort task. Developmental 
Neuropsychology, 26, 423–443.

Rimm-Kaufman, S., Curby, T. W., Grimm, K. J., 
Nathanson, L., & Brock, L. L. (2009). The 
contribution of children’s self-regulation and 
classroom quality to children’s adaptive 
behaviors in the kindergarten classroom. 
Developmental Psychology, 45(4), 958–972.

Rothbart, M. K., & Posner, M. I. (2005). Genes 
and experience in the development of executive 
attention and effortful control. New Directions 
for Child and Adolescent Development, 109, 
101–108. doi: 10.1002/cd.142

Rueda, M. R., Rothbart, M. K., McCandliss, B. 
D., Saccomanno, L., & Posner, M. I. (2005). 
Training, maturation, and genetic influences 
on the development of executive attention. 
PNAS, 102, 14931–14936.

Rybanska, V., McKay, R., Jong, J., & 
Whitehouse, H. (2017). Rituals improve 
children’s ability to Delay Gratification. Child 
Development, 89(2), 349–359. doi: 10.1111/
cdev.12762

Sanders, M. R., & Mazzucchelli, T. G. (2013). 
The promotion of self-regulation through 
parenting interventions. Clinical Child and 

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://www.jstor.org/stable/44219020
http://www.jstor.org/stable/44219020
http://www.pnas.org/content/early/2011/01/20/1010076108.abstract
http://www.pnas.org/content/early/2011/01/20/1010076108.abstract
http://www.pnas.org/content/early/2011/01/20/1010076108.abstract
http://www.migrationinformation.org/ellinfo/FactSheet_ELL3.pdf
http://www.migrationinformation.org/ellinfo/FactSheet_ELL3.pdf
http://dx.doi.org/10.1016/j.jsp.2016.05.004
http://dx.doi.org/10.1016/j.jsp.2016.05.004


THE DEVELOPMENT OF SELF-REGULATION IN YOUNG CHILDREN 485

Family Psychology Review, 16(1), 1–17. doi: 
10.1007/s10567-013-0129-z

Schmitt, S. A., Geldhof, G. J., Purpura, D. J., 
Duncan, R., & McClelland, M. M. (2017). 
Examining the relations between executive 
function, math, and literacy during the 
transition to kindergarten: A multi-analytic 
approach. Journal of Educational Psychology, 
109(8), 1120–1140. doi: http://dx.doi.org/ 
10.1037/edu0000193

Schmitt, S. A., McClelland, M. M., Tominey,  
S. L., & Acock, A. C. (2015). Strengthening 
school readiness for Head Start children: 
Evaluation of a self-regulation intervention. 
Early Childhood Research Quarterly, 30, Part 
A(0), 20–31. doi: http://dx.doi.org/10.1016/ 
j.ecresq.2014.08.001

Sektnan, M., McClelland, M. M., Acock, A. C., & 
Morrison, F. J. (2010). Relations between early 
family risk, children’s behavioral regulation, 
and academic achievement. Early Childhood 
Research Quarterly, 25(4), 464–479. doi: 
10.1016/j.ecresq.2010.02.005

Størksen, I., Ellingsen, I. T., Wanless, S. B., & 
McClelland, M. M. (2014). The influence of 
parental socioeconomic background and 
gender on self-regulation among 5-year-old 
children in Norway. Early Education and 
Development, 26(5–6), 663–684. doi: 
10.1080/10409289.2014.932238

Tominey, S. L., & McClelland, M. M. (2011). Red 
light, purple light: Findings from a randomized 
trial using circle time games to improve 
behavioral self-regulation in preschool. Early 
Education & Development, 22(3), 489–519. 
doi: 10.1080/10409289.2011.574258

Ursache, A., Blair, C., & Raver, C. C. (2012). The 
promotion of self-regulation as a means of 
enhancing school readiness and early 
achievement in children at risk for school failure. 
Child Development Perspectives, 6(2), 122–128. 
doi: 10.1111/j.1750-8606.2011.00209.x

US Census Bureau. (2011). Income, poverty, 
and health insurance coverage in the United 
States. Retrieved from http://www.census.
gov/prod/2012pubs/p60-243.pdf

US Census Bureau. (2012). Profile American 
Facts for Feature. Retrieved August 28, 
2017, from http://www.census.gov/news-
room/releases/pdf/cb12ff-19_hispanic.pdf

von Salisch, M., Haenel, M., & Denham, S. A. 
(2015). Self-regulation, language skills, and 

emotion knowledge in young children from 
Northern Germany. Early Education and 
Development, 26(5–6), 792–806. doi: 
10.1080/10409289.2015.994465

von Suchodoletz, A., Gestsdottir, S., Wanless, 
S. B., McClelland, M. M., Birgisdottir, F., 
Gunzenhauser, C. et  al. (2013). Behavioral 
self-regulation and relations to emergent 
academic skills among children in Germany 
and Iceland. Early Childhood Research 
Quarterly, 28(1), 62–73. doi: 10.1016/ 
j.ecresq.2012.05.003

von Suchodoletz, A., Trommsdorff, G., 
Heikamp, T., Wieber, F., & Gollwitzer, P. M. 
(2009). Transition to school: The role of 
kindergarten children’s behavior regulation. 
Learning and Individual Differences, 19, 
561–566.

Wanless, S. B., McClelland, M. M., Acock, A. C., 
Cameron Ponitz, C., Son, S. H., Lan, X. et al. 
(2011). Measuring behavioral regulation in 
four societies. Psychological Assessment, 
23(2), 364–378. doi: 10.1037/a0021768

Wanless, S. B., McClelland, M. M., Lan, X., 
Son, S. H., Cameron, C. E., Morrison, F. J. 
et al. (2013). Gender differences in behavioral 
regulation in four societies: The United 
States, Taiwan, South Korea, and China. 
Early Childhood Research Quarterly, 28(3), 
621–633. doi: http://dx.doi.org/10.1016/j.
ecresq.2013.04.002

Wanless, S. B., McClelland, M. M., Tominey, S. 
L., & Acock, A. C. (2011). The influence of 
demographic risk factors on children’s 
behavioral regulation in prekindergarten and 
kindergarten. Early Education & 
Development, 22(3), 461–488.

Whitebread, D., Coltman, P., Pasternak, D. P., 
Sangster, C., Grau, V., Bingham, S. et  al. 
(2009). The development of two observational 
tools for assessing metacognition and self-
regulated learning in young children. 
Metacognition and Learning, 4(1), 63–85. doi: 
10.1007/s11409-008-9033-1

Wiebe, S. A., Sheffield, T., Nelson, J. M., Clark, 
C. A. C., Chevalier, N., & Espy, K. A. (2011). 
The structure of executive function in 3-year-
olds. Journal of Experimental Child Psychology, 
108(3), 436–452.

Willoughby, M. T., Blair, C. B., Wirth, R. J., & 
Greenberg, M. (2010). The measurement of 
executive function at age 3 years: Psychometric 

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://dx.doi.org
http://dx.doi.org/10.1016
http://www.census.gov/prod/2012pubs/p60-243.pdf
http://www.census.gov/prod/2012pubs/p60-243.pdf
http://www.census.gov/newsroom/releases/pdf/cb12ff-19_hispanic.pdf
http://www.census.gov/newsroom/releases/pdf/cb12ff-19_hispanic.pdf
http://dx.doi.org/10.1016/j.ecresq.2013.04.002
http://dx.doi.org/10.1016/j.ecresq.2013.04.002


THE SAGE HANDBOOK OF DEVELOPMENTAL PSYCHOLOGY AND EARLY CHILDHOOD486

properties and criterion validity of a new 
battery of tasks. Psychological Assessment, 
22(2), 306–317. doi: 10.1037/a0018708

Willoughby, M. T., Blair, C. B., Wirth, R. J., & 
Greenberg, M. (2012). The measurement of 
executive function at age 5: Psychometric 
properties and relationship to academic 
achievement. Psychological Assessment, 
24(1), 226–239. doi: 10.1037/a0025361

Willoughby, M. T., Wirth, R. J., & Blair, C. B. 
(2012). Executive function in early childhood: 
Longitudinal measurement invariance and 
developmental change. Psychological 
Assessment, 24(2), 418–431. doi: 10.1037/
a0025779

Zelazo, P. D., Anderson, J. E., Richler, J., 
Wallner-Allen, K., Beaumont, J. L., & 
Weintraub, S. (2013). II. NIH Toolbox 
Cognition Battery (CB): Measuring executive 
function and attention. Monographs of the 

Society for Research in Child Development, 
78(4), 16–33. doi: 10.1111/mono.12032

Zelazo, P. D., Blair, C. B., & Willoughby, M. T. 
(2016). Executive Function: Implications for 
Education (NCER 2017–2000). Washington, 
DC: National Center for Education Research: 
Institute of Education Sciences, U.S. 
Department of Education. Retrieved from 
http://ies.ed.gov/.

Zelazo, P. D., & Cunningham, W. A. (2007). 
Executive function: Mechanisms underlying 
emotion regulation. In J. J. Gross (Ed.), Handbook 
of emotion regulation (pp. 135–158). New 
York: Guilford Press.

Zelazo, P. D., & Müller, U. (2002). Executive 
function in typical and atypical development. 
In U. Goswami (Ed.), Blackwell handbook  
of childhood cognitive development  
(pp. 445–469). Malden, MA: Blackwell 
Publishing.

Whitebread, D., Grau, V., Kumpulainen, K., McClelland, M. M., Perry, N., & Pino-Pasternak, D. (Eds.). (2019). The sage handbook of developmental
         psychology and early childhood education. SAGE Publications, Limited.
Created from buffalo on 2022-10-18 17:50:24.

C
op

yr
ig

ht
 ©

 2
01

9.
 S

A
G

E
 P

ub
lic

at
io

ns
, L

im
ite

d.
 A

ll 
rig

ht
s 

re
se

rv
ed

.

http://ies.ed.gov

