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OVERVIEW

This is the first in a series of four inter-related reports titled Self-Regulation and Toxic Stress, with
subtitles specifying the focus of each report. This report, subtitled Foundations for Understanding Self-
Regulation from an Applied Developmental Perspective (1) provides a comprehensive framework for
understanding self-regulation in context, using a theoretical model that reflects the influence of biology,
caregiving, and the environment on the development of self-regulation. The second report, A Review of
Ecological, Biological, and Developmental Studies of Self-Regulation and Stress (2) provides a cross-
disciplinary review on research of the relationship between stress and self-regulation. The third report,
A Comprehensive Review of Self-Regulation Interventions from Birth through Young Adulthood (3)
describes the strength of evidence for interventions to promote self-regulation for universal and
targeted populations across development. The fourth and final report, Implications for Programs and
Practice (4) considers implications of findings from the prior reports for programs supported by the
Administration for Children and Families (ACF). In the present report, we introduce and describe a set
of seven key principles that summarize our understanding of self-regulation development in context.

1. Self-regulation serves as the foundation for lifelong functioning across a wide range of domains,
from mental health and emotional wellbeing to academic achievement, physical health, and socio-
economic success. It has also proven responsive to intervention, making it a powerful target for change.

2. Self-regulation is defined from an applied perspective as the act of managing cognition and
emotion to enable goal-directed actions such as organizing behavior, controlling impulses, and solving
problems constructively.

3. Self-regulation enactment is influenced by a combination of individual and external factors
including biology, skills, motivation, caregiver support, and environmental context. These factors
interact with one another to support self-regulation and create opportunity for intervention.

4. Self-regulation can be strengthened and taught like literacy, with focused attention, support, and
practice opportunities provided across contexts. Skills that are not developed early on can be acquired
later, with multiple opportunities for intervention.

5. Development of self-regulation is dependent on “co-regulation” provided by parents or other
caregiving adults through warm and responsive interactions in which support, coaching, and modeling
are provided to facilitate a child’s ability to understand, express, and modulate their thoughts, feelings,
and behavior.

6. Self-regulation can be disrupted by prolonged or pronounced stress and adversity including poverty
and trauma experiences. Although manageable stress may build coping skills, stress that overwhelms
children’s skills or support can create toxic effects that negatively impact development and produce
long-term changes in neurobiology.

7. Self-regulation develops over an extended period from birth through young adulthood (and
beyond). There are two clear developmental periods where self-regulation skills increase dramatically
due to underlying neurobiological changes— early childhood and adolescence — suggesting particular
opportunities for intervention.






















processes such as problem-solving, flexibility, positive reframing, and adaptation [25]. Although lay
language about “coping” sometimes suggests that it can include involuntary emotional and behavioral
reactions to stress, we agree with Eisenberg et al. (2009) that coping is an active, volitional response to
adapt or meet a certain goal in a specific context. Indeed, our model of self-regulation includes the term
“effortful coping” to indicate such a process.

Stress management is also referenced in the intervention literature, often with no explicit connection
made to self-regulation, and with highly variable definitions of what it means to “manage” stress.
According to our theoretical model, stress management requires self-regulation across cognitive,
emotional, and behavioral domains. We suspect that this definition is much broader and more
comprehensive than is typically thought of in programs that teach stress management strategies.

Each of these related constructs would seem to have potential to inform our understanding of self-
regulation and therefore were considered in our literature reviews in Reports 2 and 3.
A Comprehensive Model of Self-Regulation in Context

The act of self-regulating is dependent on several different factors, those that are individual to the child
or youth as well as those that are external or environmental.

Principle 3

Self-regulation enactment is influenced by a combination of individual and external factors
including biology, skills, motivation, caregiver support, and environmental context. These factors
interact with one another to support self-regulation and create opportunity for intervention.

In Figure 3 below, we present a comprehensive model of self-regulation enactment which graphically
presents the range of factors that influence whether and how well a child or youth may self-regulate in
any given situation. Each of these will be described in detail in the sections to follow, with only a broad
overview provided here. The most internal factor influencing a child’s capacity for self-regulation is
comprised of the child’s biology, genetics, and temperament, which contributes to individual differences
in self-regulation. The next major influence depicted is the self-regulation skills that the child or youth
has developed over time, which have often served as a target for interventions. Next is an individual’s
motivation to self-regulate [26], which can be derived from either external sources (e.g., rewards and
consequences) or internal goals and values (e.g., intrinsic motivation). Caregiver support (provided by
parents, teachers, or mentors) is the next layer in our model, which serves to strengthen children’s self-
regulation skills and also buffer them from adverse experiences in the larger environment. Finally, the
environmental context including the demands or stressors placed on an individual as well as the external
resources available also have a significant influence on one’s ability to self-regulate.

It should be noted that, although the concentric circles begin with those factors that are most internal
and extend outward to those that are most external, each of these factors may interact with and




influence the others. For example, environment may influence a child’s biology by shaping brain
circuitry, and biology or temperament may influence how a caregiver interacts with a child. Motivation
is the point at which internal and external factors most clearly connect as motivation can be either
internal or external. Importantly, each of these layers may serve as a point of intervention. Considering
both ends of the spectrum, medications may be used to address biological factors, and environmental
changes like providing greater resources in a poor neighborhood or enrolling a child in preschool may
alter experiences, supports, and skills to impact how well a child is able to self-regulate in different
situations.

Figure 3. Factors Contributing to Self-Regulation Enactment
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Biological Influences on Self-Regulation

Even at very early ages, children can be identified as having different thresholds of responsiveness to
stimuli that may result in dysregulation as well as different styles reacting to negative stimuli and
regulate emotion [27]. This is often referred to as “temperament”, and encompasses different levels of
need for regulatory skills as well as different response styles. One common way of understanding these
styles is a distinction between children who primarily respond and react in ways that disrupt and bother
others, and those who primarily respond and react in ways that increase their own personal distress.
The former group is often referred to as under-controlled in emotion regulation style, while the latter is
described as over-controlled. These patterns parallel clinical patterns of aggressive and anxious
behavior, respectively [28]. Other children may be more balanced in their response styles. Self-







Just as literacy develops earlier when young children are immersed in rich literacy environments, self-
regulation skills will develop earlier in environments with a stronger foundation of support, i.e.,
nurturing, stability, security, structure, and modeling. However, just as a child who struggles with
literacy for any number of reasons may later become literate when provided with effective instruction in
a supportive environment, we believe that children who have early self-regulation difficulties are
capable of acquiring these skills at later ages. This metaphor has applied implications in that it suggests
that there may be multiple opportunities for intervention across development. It also suggests that: (1)
universal supports for healthy self-regulation development are necessary, (2) instruction and coaching
over time are needed to build the sophisticated skills required in adulthood, and (3) some children may
need more intensive, targeted interventions to overcome biological or environmental adversity that
have disrupted their self-regulation abilities. Although no metaphor can have absolute application to
something as complex as self-regulation, we believe the model of literacy has considerable value in
informing intervention design and implementation.

Motivation

Motivation is sometimes an overlooked factor in determining whether an individual will enact self-
regulation skills; however, evidence suggests that it plays an important role [26]. Motivation is broadly
defined as the drive to obtain wants or needs; in the context of self-regulation, it refers more specifically
to the drive to achieve a goal following recognition that one’s behavior is not currently aligned with the
goal achievement. For example, reminding a young child that he will have to leave circle time if he
cannot keep his hands to himself may motivate him to use behavior regulation skills (e.g., sitting on his
hands) in order to enjoy the circle time activities. For the adolescent in our case example, remembering
that she is trying to get good grades for college (a cognitive regulation skill) may motivate her to study
instead of going out with friends. Thus, the extent to which an individual is motivated to achieve a
certain goal can make it easier or harder for them to self-regulate. Although motivation and skills are
considered separate constructs [39], they are often combined when being assessed and many self-
regulation interventions target both.

Children and youth can be motivated by a wide range of factors that can be either internal or external.
Internal motivation may come from basic needs such as food and safety or from more advanced needs
for such things as attention, social acceptance, intimacy, or control. It may also reflect the drive to
obtain more peripheral desires, which may at times conflict with rules and social/cultural expectations
and require self-regulation to resolve. External motivation is provided by rewards and consequences,
which take different forms based upon the individual’s age. For children and youth, this is often
caregiver approval (or disapproval), tangible incentives, or punishments. Indeed, behavior management
systems are based in the logic that behavior can be changed when such external motivators are
manipulated. Caregivers can also provide specific support to encourage children and youth to identify
goals (particularly long-term goals), which can enhance internal motivation.

Role of Caregivers in Self-Regulation

Although child factors clearly play a role in self-regulation, the environment or context in which a child
lives also appears to have a profound influence on that child’s ability to self-regulate. A critical factor in




the caregiving environment is the extent to which parents and other caregivers including teachers and
mentors are warm and responsive in interacting with the child, utilize positive behavior management
strategies, and provide a positive climate for growth and development. We call this interactional
process between caregivers and children or youth “co-regulation”, defined in Principle 5 below.

Principle 5

Development of self-regulation is dependent on “co-regulation” provided by parents or other
caregiving adults through warm and responsive interactions in which support, coaching, and
modeling is provided to facilitate a child’s ability to understand, express, and modulate their
thoughts, feelings, and behavior.

More specifically, caregivers provide nurturing environments by supporting and scaffolding the self-
regulation skills of children and youth in a way that strengthens the development of these skills [40].
Where families experience adverse events such as domestic violence, substance use, and divorce or high
levels of partner conflict, children experience a number of negative developmental outcomes that are
associated with poorer self-regulation [41]. Caregivers can act to buffer children and youth from the
negative impact of these types of stressors and adversity in the family and wider community [40]. In
addition to reducing actual stressors in the environment, caregivers can support children and youth in
keeping their emotional arousal in balance with their cognitive regulation skills so they can cope with
the stressor. Such caregiving factors have been identified as important in children’s demonstration of
resilience despite immersion in a clear risk environment [24], and, at least for young children, the ability
to cope with stress is related to caregiver support [42]. As such, our model of self-regulation
development also takes into consideration caregivers’ own abilities to self-regulate and therefore
provide the co-regulation that their children need.

Role of the Environmental Context in Self-Regulation

One contextual factor that may influence self-regulation beyond the family is relationships with friends
and other peers, particularly as youth enter and traverse adolescence. Peers can both support and
interfere with self-regulation enactment. In some situations they may serve in a co-regulation role,
building the youth’s skills within a “developmental relationship” [43] in which a caring peer challenges
and expands positive development through encouragement, modeling, guidance, and advocacy.
Engaging in such proactive and cooperative relationships may build adolescents’ interpersonal skills in a
way that supports future relational success. However, adolescents should not be expected to provide
co-regulation for their friends given their own developmental state and the complexity they face in
navigating their own contexts and managing their thoughts and feelings. Indeed, peers may have a
negative influence on self-regulation by reinforcing risk taking, poor decision-making, and
emotional/behavioral dysregulation. Caregiving adults should therefore assume responsibility for
monitoring and facilitating peer relationships in a way that best supports self-regulation development.



















Figure 5. Co-Regulation between Caregivers and Youth across Development
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Depending on developmental stage, environmental circumstances, and individual differences, children
themselves have the capacity to fill their self-regulation bucket to varying levels. However, for optimal
functioning, they require caregivers to provide co-regulation that fills the remainder of the bucket. It is
expected that greater external regulation by caregivers is needed at younger ages (as indicated by the
blue arrows), and as a child’s ability to self-regulate increases, less caregiver regulation is required.
Importantly, however, we believe that at least some external support is needed through young
adulthood (at least), which may be well beyond the time that this is typically considered necessary. For
children with self-regulation difficulties (due to individual differences, stress environments, etc.), greater
levels of caregiver support may be needed for optimal self-regulation. This does not imply that a lack of
caregiver support is the cause of children’s self-regulation difficulties, but without co-regulation a
greater burden is placed on the child’s own skills and capacities to achieve an adaptive level of
regulation. To the extent that either child skills or caregiver support are limited, the “regulation bucket”
may be only partially filled, which will directly affect child emotions, cognitions, and behavior. Indeed,
where regulation continually falls short, functional challenges will be evident, and may manifest as

behavioral or physical health concerns.

























that emotion regulation continues to exist in a relational context with peers and intimate partners in
adulthood. However, many young adults from at-risk backgrounds and chronic stress environments may
not fully demonstrate all these skills. Unfortunately, young adulthood is a time when co-regulation by
parents and teachers typically ends and youth become fully responsible for their behavior just at a time
when there are increased consequences for self-regulation failures (e.g., criminal charges for engaging in
risk behaviors). Moreover, adults such as post-secondary educators and employers have generally not
been trained to identify or intervene in social-emotional concerns of individuals in this group. A broad
review of interventions during this time period appears warranted, including critical examination of job
training or “soft skills” programs which appear to share some goals with self-regulation interventions. In
addition, because some young adult parents may not be capable of supporting their children’s self-
regulation development, we will also consider “dual-generation” interventions which simultaneously
provide intervention support to young children at risk and to their parents (who may be young adults
needing further self-regulation development in multiple domains of functioning).

Summary of key points about self-regulation and its development

In reviewing the additional reports in this project, it will be helpful to consider some of the key points
highlighted in this introduction about self-regulation and its development. First, self-regulation involves
inter-related domains, specifically cognitive and emotional dimensions, which interact to provide the
foundation for behavioral regulation, the area with perhaps the greatest policy relevance. Self-
regulation can be defined from an applied perspective as the act of managing one’s thoughts and
feelings to engage in goal-directed actions such as organizing behavior, controlling impulses, and solving
problems constructively. The act of self-regulating is dependent on several different factors that
interact with each other, those that are individual to the child or youth as well as those that are external
or environmental, including biology, skills, motivation, caregiver support, and environmental context. In
contexts with chronic or severe stressors, self-regulation may be negatively impacted, creating
tremendous challenges for youth who live in adversity to develop and achieve optimal self-regulation
within normative developmental expectations. As such, at-risk youth are vulnerable to a range of
negative, lifelong health and mental health difficulties with significant social and economic
consequences.

Self-regulation can be considered similar to literacy in that it can be taught at different ages, with
multiple potential opportunities for intervention from birth through young adulthood. We would argue
that instruction for self-regulation is important like instruction for literacy given self-regulation’s lifelong,
far-reaching consequences. The goal of self-regulation interventions should be to support development
of increasingly sophisticated integration of emotional regulation with cognitive regulation across more
complex social situations with less and less external support. This review suggests two important
intervention approaches that should be applied across all developmental stages: 1) direct instruction in
self-regulation skills and 2) co-regulation supports from parents, teachers, or even job coaches or
mentors. Although more or less co-regulation support may be needed for different children at different
ages and in different contexts, we believe that developmentally-appropriate and contextually-sensitive
co-regulation is necessary from birth through young adulthood.
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