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This is the third in a series of four inter-related reports titled Self-Regulation and Toxic Stress.
The first report, subtitled Foundations for Understanding Self-Regulation from an Applied
Developmental Perspective, 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, provides a cross-
disciplinary review of research on the relationship between stress and self-regulation. The
present report describes results of a comprehensive review of self-regulation interventions from
birth through young adulthood and summarizes the level of evidence for different interventions
across age groups and outcome domains. In this report, we provide details on the
methodological approach and data findings, including figures with detailed descriptions for the
reader who is interested in the evidence base supporting our conclusions. These conclusions
are repeated in our fourth report, Implications for Programs and Practice, with a more applied
summary of the results organized by their implications for different types of programs. This
third report therefore provides a more technical reference for the fourth report.

OVERVIEW

The overarching aim of this review was to inform the selection and use of self-regulation
interventions within human services programs supported by the Administration for Children and
Families (ACF). For that reason, our focus was on universal and targeted interventions that could
be used within the existing infrastructure of those human services programs, with particular
attention to vulnerable populations living in adversity or with specific risk characteristics.

Our approach to this review was informed by the theoretical framework for understanding self-
regulation development provided in the first report in this series, Foundations for Understanding
Self-Regulation from an Applied Developmental Perspective. Studies were included if they either
targeted self-regulation with an evidence-supported theoretical mechanism or directly
measured cognitive or emotional self-regulation as an outcome. The two theoretical
mechanisms of self-regulation development considered were 1) direct skills instruction in
cognitive, emotional, or behavioral self-regulation and 2) enhancement of “co-regulation”,
defined as a warm, responsive relationship in which a caregiver positively structures the
environment and provides support, coaching, and modeling for self-regulation skills.

Using two lists of key words reflecting “self-regulation” and “intervention” across four
databases, along with targeted supplemental searches, we identified 311 publications that met
full inclusion criteria. These publications reflected 299 distinct intervention studies, listed with
individual study outcomes in Appendix C. Overall characteristics of the studies and
interventions are as follows:

e Two-thirds of the studies were randomized controlled trials and two-thirds were conducted in
the U.S. The majority were interventions evaluated for children aged 3-13 years delivered in
school settings; thus, much less is known about interventions for adolescents and young adults.
There was considerable racial and ethnic diversity in the samples, and 38-78% of samples across
different ages were considered to be living in adversity or defined as “at-risk”.



e Except for interventions for children under age 3, most interventions were delivered
“universally” to a given population rather than selectively targeted to a subgroup with particular
risk factors. The majority of interventions utilized a skills-instruction approach. A relatively small
number had a special focus such as mind-body interventions or health.

e Teachers, clinicians, and other trained staff most commonly delivered the interventions. They
typically had implementation supports (e.g., coaching or supervision) to promote fidelity, but
fidelity was infrequently measured and reported.

e Interventions for infants and toddlers always included a co-regulation component to build
caregiver capacity for warm, responsive interactions along with skills that support self-
regulation development. There was a dramatic decrease in involvement of caregivers after age
two, with fewer than half of the studies with preschool-aged children including a co-regulation
intervention approach. By elementary school, this number dropped further to under 10%.

e Programs focusing on child-directed skills often included social-emotional curricula, problem-
solving, coping skills, and conflict resolution. For middle-schoolers and older youth, intervention
approaches appeared more diffuse and highly variable in approach, with targets such as
violence prevention, leadership, and life skills. Interventions for older youth also showed an
increased focus on cognitive and mind-body interventions.

Outcomes for children and youth were broadly categorized into core self-regulation domains and
functional outcomes. Core self-regulation domains measured cognitive, emotional, and behavioral self-
regulation, initiative/motivation, mindfulness, and stress. Functional domains include
learning/language, health, mental health, delinquent behavior, and interpersonal functioning. Parent
outcomes for which data were available include parenting skills, parent attitudes/beliefs, stress, social
support, mental health, parent self-regulation, and co-regulation skills. Teacher outcomes include
classroom climate, teacher attitudes, instructional quality, teacher self-regulation, and co-regulation
skills. Effect sizes were categorized as small, medium, or large for each domain in each developmental
group based on commonly accepted metrics, generating overall strength of findings. Study quality was
then coded and examined as an outcome predictor along with variables such as type of intervention,
sample risk characteristics, level and duration of intervention, and type of outcome. The following are
key findings from these analyses:

e Self-regulation interventions were found to have positive and meaningful impact on a range
of child and youth outcomes. On average, as compared with “services as usual” control groups,
interventions demonstrated small to medium effects on self-regulation as well as functional
outcomes across a wide range of measures. Effects for parent and teacher skills and behaviors
(at younger ages) and for young adult outcomes tend to be moderate to large. Significant effects
in functional domains reinforce the importance of targeting self-regulation to improve well-
being defined across many domains.

e Many different intervention approaches showed a positive impact on self-regulation
development. More specifically, our analyses found no consistent advantage for any one type
of intervention approach. This is encouraging in that it suggests multiple avenues for effective
interventions and opportunities for combining approaches to maximize results. However,



certain populations benefitted from different approaches or were less likely to respond to
certain interventions, highlighting the need to tailor interventions with population needs in
mind.

An important note of caution, however, is that outcomes varied greatly across specific
interventions and type of outcome, with many finding no significant positive effects and
others finding large effects. There were also some consistent differences by developmental
groups. Thus, average effect size categories may not capture the variability of effects across
studies. This suggests that care is needed in selecting interventions that may be effective for the
outcomes of interest with the specific populations and setting. In addition, attention to the
quality of the study needs to be considered, as those with the lowest quality often report the
most positive effects. To provide a conservative review, average effects in this report include
only findings from more rigorous studies (i.e., all those with a comparison group), which helps
control for developmental changes that may be occurring in self-regulation in children over
time.

There were significant gaps between the types of interventions being studied and those that
would be recommended based upon our theoretical model of self-regulation development. For
instance:

1. Different aspects of self-regulation appear to be emphasized at different ages. This may
reflect normative development to some extent, but fluctuations in focus are not well-
aligned or integrated across ages. In particular, limited attention is given to emotion
regulation or its integration with cognitive regulation in early to mid-adolescence, when
neurobiological changes may make emotion regulation a greater challenge.

2. Caregiver involvement through co-regulation approaches are infrequent after preschool,
though there is reason to believe that co-regulation support is critical across all ages of
development and could greatly enhance outcomes if combined with direct skills
instruction.

To strengthen the impact of self-regulation interventions, we recommend the following
approaches:

1. Interventions should be systematic and comprehensive in targeting emotional and
cognitive self-regulation together and should teach explicit strategies for their
integration. Optimal functioning requires that these two components of self-regulation
are mutually influential. For instance, prosocial emotions related to attachment and
compassion can guide prosocial decision-making. Likewise, cognitive regulation skills
can be used to effectively manage overwhelming emotions and guide subsequent
behaviors.

2. Interventions targeting the co-regulation skills of caregivers are needed for older
youth, not just younger children. Self-regulation not only continues to develop over
time, it also requires skills of growing complexity as children enter adolescence and
young adulthood. Caregiver co-regulation is needed to support, model, monitor, and
coach these developing skills during the crucial transition from childhood to young
adulthood.

3. Self-regulation interventions should be provided across development and settings
using a systematic and intentional approach like that our society takes with literacy.
Skills must be learned, practiced, reinforced, and deepened over time to develop a self-



regulating adult who can successfully manage complex interactions at home, in the
community, and in the workplace. This will be particularly important for youth who live
in adversity, for whom universal interventions may decrease overall level of risk for self-
regulation difficulties.
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INTRODUCTION

The study of self-regulation has grown rapidly in the past decade and is considered a maturing and
increasingly inter-disciplinary field (Tamir & Mauss, 2011). Within many scientific areas, self-regulation
is now recognized as foundational for lifelong physical and mental health (Shonkoff et al., 2012), with
data establishing it as a predictor of violence and substance use (Dishion & Connell, 2006; Garland,
Boettiger, & Howard, 2011), mental health disorders (Buckner, Mezzacappa, & Beardslee, 2009),
physical health problems (Francis & Susman, 2009), and even socio-economic success (Moffitt et al.,
2011). There is a large empirical literature demonstrating the effectiveness of interventions that target
self-control (Piquero, Jennings, & Farrington, 2010), executive function (Diamond, 2012) and social-
emotional outcomes (Greenberg, 2006). Each of these target domains overlap with the construct of
self-regulation, however, these types of interventions were not developed using a self-regulation
framework and may or may not measure outcomes relevant to self-regulation. Adopting such a
framework has potential value in bringing together multiple aspects of self-regulation in a holistic way
and advancing knowledge of mechanisms of change based upon current cross-disciplinary science.
Because self-regulation is rooted in the developmental literature, it provides a lens for understanding
interventions to promote wellbeing and prevent social-emotional and behavioral difficulties across
developmental ages.

Despite this potential “value added” of a self-regulation framework, many questions exist regarding
what type of self-regulation intervention approaches may be most effective, what core intervention
components may be critical for change, and for which types of outcome domains. To date, a variety of
approaches have been utilized, including those that teach skills to promote resiliency or reduce problem
behaviors, those related to enhancing parent and teacher competencies and supports provided to a
child, and those related to the broader ecology of the child’s environment. Some interventions combine
approaches in comprehensive program packages, while others focus on more narrowly-defined skills
and outcomes. Interventions also vary considerably by developmental age of the target population.
Thus, a current literature review to inform understanding of self-regulation interventions is indicated.

Interventions during adolescence and young adulthood are of particular interest in this review given
increased awareness of developmental plasticity during this time period (Giedd et al., 1999), with
potential opportunity for interventions to contribute to lasting neurobiological remodeling that supports
healthy development. However, we anticipate that much more work considering self-regulation
mechanisms of change has been done on early childhood interventions than on interventions for
adolescents and young adults. This review will specifically address any gap in knowledge of self-
regulation interventions for adolescents and young adults, with the aim to provide promising directions
for future intervention development if indicated.

This review focuses particularly on interventions that may be relevant to programs supported by the
Administration for Children and Families (ACF), which targets vulnerable populations including those
living in poverty and those exposed to various other kinds of adversity. Indeed, ACF provides a range of
human service programs that support one in four children overall and one in two poor children. Many
children and youth served by ACF are likely to have experienced adverse childhood experiences or
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“ACES” (Dube et al., 2003). Self-regulation interventions may be especially needed for this population
given established links between poverty, ACES, and difficulties in self-regulation development (Blair &
Raver, 2014; Raver, McCoy, Lowenstein, & Pess, 2013). In order to address this issue, we will specifically
examine interventions targeting such children living in adversity as well as those who might be
considered at-risk based upon their behavior or social-emotional functioning (a distinction we define
further in the Methods section below). To retain our focus on interventions relevant to ACF, this review
does not extend to clinical interventions or treatments for children and youth who have been diagnosed
with specific psychiatric disorders.

As self-regulation has only been identified as a specific mechanism of change within the intervention
literature fairly recently, and because there are many constructs related to self-regulation (e.g., social-
emotional competence, resilience, executive functioning, stress management), we did not restrict our
review to interventions specifically labeled as self-regulation. Taking this broad perspective ensures that
interventions targeting similar underlying constructs are included in this review regardless of
terminology, enhancing the validity of our conclusions regarding the scope and effectiveness of self-
regulation interventions. At the same time, it was also necessary to define self-regulation and
theoretical mechanisms of change in order to conduct a thorough yet internally consistent review. The
basis for our definitions and related study inclusion criteria is provided in the first report in this series,
which can be found here: https://www.acf.hhs.gov/programs/opre/resource/self-regulation-and-toxic-

stress-foundations-for-understanding-self-regulation-from-an-applied-developmental-perspective. We

briefly review our definition of self-regulation and theoretical mechanisms below.

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. The domains of self-regulation that guided our choice of search terms and
inclusion criteria are based on our theoretical model (described further in our Foundations report); they
are briefly reviewed in Box 1.
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Box 1. Domains of Self-Regulation

Cognitive self-regulation includes focused attention, executive functioning (i.e., cognitive flexibility,
mental shifting), goal-setting, self-monitoring, attributions and appraisals, problem-solving,
perspective taking (i.e., theory of mind and future orientation), and decision-making.

Emotional self-regulation involves actively managing strong and unpleasant feelings and results in
adaptive functioning in emotionally arousing situations. It requires awareness and understanding of
feelings and involves self-calming strategies and tolerance or management of internal distress. It
also supports empathy and compassion for self and others.

Behavioral self-regulation includes following rules, delay of gratification, persistence, impulse
control, conflict resolution, enactment of active coping strategies (e.g., doing something like physical
activity, deep breathing, or seeking support), and goal-oriented behaviors (e.g., organizing time to
complete tasks).

The evidence-supported theoretical mechanisms targeting self-regulation (described in greater detail in
our Foundation report) are as follows:

1. Co-Regulation provided by a parent figure, teacher, or mentor which includes: 1) teaching self-
regulation skills through modeling, providing opportunities to practice skills, monitoring and
reinforcing progress on skill development and goals, and coaching children and youth on how,
why, and when to use their skills in increasingly complex situations; 2) providing a warm,
responsive relationship where children and youth feel safe and are motivated by these
relationships to learn, practice, and implement self-regulation skills; and 3) structuring the
environment to make self-regulation manageable and provide a buffer against environmental
stressors. This co-regulation is believed to increase a child’s ability to understand, express, and
modulate their thoughts, feelings, and behavior.

2. Skills instruction in cognitive, emotional, or behavioral domains of self-regulation, which is
ideally provided in a systematic and scaffolded learning environment that strengthens self-
regulation development.

METHODS FOR LITERATURE REVIEW

Search Procedure

We indexed published peer-reviewed studies that include search terms corresponding to intervention-
related terms and to self-regulation-related constructs. Searches were conducted in the following
databases: Scopus, ERIC, PubMed, and Psycinfo. Any article meeting inclusion criteria and no exclusion
criteria published between 1989 and November of 2013 was extracted and included in the review. We

13



chose this start date based upon Tamir’s (2011) historical review of emotion regulation research.
Finally, we identified additional studies that were referenced in the papers selected that may have been
missed in the database searches (“snowballing technique”).

As specified in Appendix A: A Search of Terms and Criteria, we made two lists of search terms — one list

indicating intervention-related terms and one list indicating terms relevant to self-regulation across
cognitive, emotional, and behavioral domains as well as specific terms related to stress. We also
included a few program-specific terms that we believed might target self-regulation in adolescents and
younger adults. In order to be included, a study must have at least one term from the intervention list
and one term from the self-regulation list. In identifying what counts as “self-regulation-related”, we
used the conceptual framework laid out in the Introduction and in the Foundations report previously
referenced.

Search Validation

In order to supplement and validate our initial search results, we took two additional search steps:

1) We reviewed several websites examining potentially relevant interventions: Cochrane Database of
Reviews, Center for Disease Control (CDC) Community Guide, Social Programs that Work, Promising
Practices Network, SAMHSA’s National Registry of Evidence-Based Programs and Practices, and What
Works Clearinghouse. This website review identified 10 additional interventions on which we then
conducted additional searches, and included studies located if all criteria were met.

2) Our research team generated a list of 20 specific interventions considered potentially relevant to our
review in consultation with ACF’s Office of Planning, Research, and Evaluation (OPRE) prior to initiating
our systematic search (See Appendix A). All of the interventions we had identified a priori were
identified in our initial search except three, one of which did not yet have published data available and
another which did not meet inclusion criteria. The third intervention was searched and studies added to
our review.

Criteria for Inclusion

In order to address our questions of interest, we included two types of intervention studies: 1) those
that specifically targeted self-regulation with an evidence-supported theoretical mechanism (described
above), and 2) those that directly measured cognitive or emotional self-regulation as an outcome.
Including both types of studies allowed us to evaluate outcomes of clear self-regulation interventions as
well as identify other types of interventions that may lead to improvements in self-regulation. This
latter inclusion criteria allowed us to include many interventions that were not developed with a self-
regulation framework and do not describe specific self-regulation change mechanisms, but may be quite
relevant and effective in enhancing self-regulation. Studies promoting resilience to stressful life events
were included when an intervention mechanism or outcome was linked to self-regulation in these ways.
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To confirm that studies met inclusion criteria, the three study investigators reviewed each study’s
intervention description and measures in detail. Where questions arose, consensus discussion was used
to determine each study’s eligibility and whether any exclusion criteria applied.

Criteria for Exclusion

Studies were excluded if they measured self-regulation outcomes only in the behavioral domain and did
not describe the intervention as targeting a theoretical self-regulation change mechanism. This allowed
us to distinguish self-regulation interventions from interventions that focus only on changing behavior
through external consequences without addressing underlying self-regulation components or change
mechanisms. Indeed, a few well-recognized interventions fell in this category; more specific justification
for their exclusion is provided in Box 2.

In addition, because our focus in this review was on prevention studies that have greatest relevance to
existing ACF human services programs, we excluded mental health treatment studies for youth with
diagnosed disorders. The literature is generally well-summarized in existing reviews for many
psychiatric disorders (including ADHD and PTSD, which are often characterized by self-regulation
difficulties).

We also excluded studies of very narrowly defined interventions that were unlikely to result in socially
meaningful outcomes (e.g., specific writing interventions that did not include broader self-regulated
learning training) and studies relevant primarily to older adult populations (e.g., cancer) or to very
specific subpopulations (e.g., medical students). We excluded articles that were not written in English
and unpublished dissertations. Research quality did not affect whether a study was included in this
review, although we did systematically evaluate study rigor and consider that in our results. A detailed
inclusion/exclusion list is provided in Appendix A: Search Terms and Criteria.
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Box 2. Why We Excluded Some Widely Used Interventions

According to our theoretical model of self-regulation development, an intervention must target
either Warm and Responsive Caregiving or Skills Development in the domains of cognitive,
emotional, or behavioral self-regulation as a mechanism of change, OR must directly assess cognitive
or emotional self-regulation outcomes to be included in our review. There were a handful of social-
emotional and behavioral programs that were identified in the initial search that were excluded after
careful review of program descriptions in published studies and in other published work by the
intervention developers, including First Step, the Good Behavior Game, and the Olweus Bullying
Program (except for where they specifically measured cognitive or emotional self-regulatory
outcomes). The first two programs, while evidence-based, describe the mechanism of change as
motivating and reinforcing self-control behaviors through an external contingency management
system. This does not meet our criteria for self-regulation development, although these
interventions may certainly improve behaviors typically considered to reflect self-regulation (e.g.,
following rules and interacting more cooperatively with peers). The Olweus Program is described as
a systems intervention, without clear mechanisms of change at the individual student level. Of note,
our search terms identified very few studies of these interventions, likely because they were not
described by authors in terms that mapped onto our self-regulation constructs.

FINDINGS

Our initial search identified approximately 5700 publications, of which 311 were determined to meet
inclusion criteria. These papers reflect 299 separate intervention samples. If data in multiple
publications represented the same sample of participants, they were considered the same “study” for
our purposes of summarizing results. Likewise, if one paper included information on more than one
sample, it was considered more than one “study”. A full list of all studies reviewed, by developmental
group, and with a summary of outcomes is presented in Appendix C: Effect Size Outcomes by

Intervention and Developmental Groups.

Below is the order of findings that we will review. First, we describe the studies identified and their
general characteristics, including participant characteristics and intervention characteristics. These data
include type of study design, country of origin, sample demographics and risk status, intervention
approach, duration and setting, characteristics of the intervention delivery agent, fidelity, and
implementation supports. Where useful, we present this information by developmental group or,
where data are limited, grouped into younger children and older youth. Second, we review our process
for coding and analyzing data related to study quality and outcomes across multiple domains. Third, we
summarize identified effects by developmental group. Finally, we report on factors that may influence
outcomes such as intervention approach and study quality. To summarize, findings are organized in this
report as follows:

e Description of Studies
e Participant Characteristics
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e Intervention Characteristics

e Fidelity and Implementation Supports

e Qutcome and study quality measurement

e Findings for each developmental group by domain, including effect size categories
e Predictors of Effects

Description of Studies

Developmental Groups

We chose to report findings by developmental groups because most of the intervention samples were
defined based upon school setting and/or grade rather than age. In fact, many studies did not include
information on participant age. For the purposes of facilitating interpretation, the general ages
corresponding to each developmental group are as follows:

e Birth through Age 2

e Preschool (= 3-4 years)

e Elementary School (K-5" grade; = 5-10 years)

e Middle School (6™-8" grade; = 11-13 years)

e High School (9"-12" grade; = 14-18 years if in school)
e Young Adult (= 18-25 years)

It is also important to note that if an intervention included students in 5" through 7" grades, it would be
coded and reported in both the elementary and middle school groups. This approach was necessary so
that we could report on the full range of interventions studied in each developmental group, allowing
outcomes for a given developmental period to stand alone and be interpreted separately. As a result,
many of the 299 intervention samples are counted in multiple groups, resulting in our depiction of 374
“studies” across age groups. Within a developmental group, no studies will be duplicated, but a single
study may contribute to the conclusions drawn in more than one of the groups. This should also be
considered in interpreting the percentage of studies by developmental group that are represented in
several figures, as in the section below.
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Number of Studies Identified Across Developmental Groups

We first examined the number of studies with data for each developmental group. As can be seen in
Figure 1, the largest number of “studies” of self-regulation interventions (36%) were identified for
elementary-aged children in K-5" grade (i.e., = 5-10 years). The fewest studies were identified for birth-
2 years (7%), high school (10%), and young adulthood (6%). Thus, when considering overall findings, it is
important to note that the vast majority of studies (77%) are based on children in the three groups of
preschool, elementary, and middle school, ages =3-13 years.

Figure 1. Number of Studies in each Developmental Group

134
37
27 23

Birth-2 Preschool Elementary Middle School High School Young Adult
School

Note: The same study may be included in more than one age group
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Study Design and Country where Conducted

As can be seen in Figure 2, about two-thirds of the studies identified were randomized-controlled trials
23% were categorized as quasi-experimental, and 12% as pre-post.

Figure 2. Design of Studies Included

’

mRCT
B Quasi-Experimental

I Pre-post

Note: This figure is based on 299 non-overlapping study samples.

In addition, about two-thirds (n = 199; 67%) of the studies identified were conducted in the U.S.
Approximately 20% were conducted across the U.K., Australia, and Canada (n = 44). This suggests that
the studies evaluated in this report reflect a relatively strong evidence-base with regard to design and
generally reflect research in well-developed English-speaking countries.
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Participant Characteristics: Gender, Race/Ethnicity, and Risk/Adversity Profiles
Gender and Race/Ethnicity

Averaged across studies, there was an equal distribution of males (51%) and females (49%). More than
half the studies (58%) also reported data on race and/or ethnicity. Of those, Caucasians represented
47.6% of participants, African-Americans 31.9% and those of Hispanic descent 18.7%, reflecting
considerable diversity. However, this does vary by developmental group, as can be seen in the series of
graphs in Figure 3. In particular, it should be noted that there are considerably fewer minority
participants in studies in elementary and middle schools as well as for young adults. The developmental
groups with the greatest racial and ethnic diversity are birth through age 2, preschool and high school.

Figure 3. Race/Ethnicity by Developmental Group (for studies with data provided)

Birth-2 Preschool Elementary School
Middle School High School Young Adult

@ Caucasian

@D African American @ Hispanic
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Risk and Adversity

We next examined the percentage of studies including participants who might be considered at
increased risk of negative outcomes for any reason, targeting those living in adversity (e.g., poverty) or
demonstrating individual risk factors associated with negative physical or social health outcomes
(described more fully in Box 3). As can be seen in Figure 4 below, the percent of studies examining
samples with elevated risk declined with age. Early childhood intervention studies appear to target this
population quite well, whereas fewer than half of studies of older youth focus on higher-risk samples. In
particular, less than 20% of young adult studies target higher-risk youth.

Figure 4. Percent of Studies Targeting Higher-Risk Participants, by Developmental Group
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Looking more closely at type of risk, we separated samples that included participants living in adversity
from those demonstrating specific risk behaviors or conditions. We further categorized living in
adversity due to poverty and due to other factors. Our specific definitions are elaborated in Box 3
below.

Box 3. Definitions of Sample Adversity and Risk

Samples were considered to be living in adversity if they were identified on the basis of environmental
factors known to predict self-regulation difficulties (e.g., poverty, ACES). In-adversity due to poverty
was defined as samples having >70% free/reduced lunch rates, Head Start schools, average household
income < $20,000, or defined by the researcher as “low income”. In-adversity due to other factors
included studies targeting children and youth in foster care, those with a depressed or substance-using
parent, and those whose parents had divorced, among others. Interventions for samples in adversity
were either universally provided to all participants within the relevant setting (e.g., a Head Start
classroom), or were provided in a more targeted program format.

Samples were considered “at risk” if they were identified based upon an individual health or well-being
risk characteristic such as elevated rates of social-emotional (e.g., depressive thinking) or behavior
difficulties or physical characteristics such as prematurity, low birth weight, or HIV status.
Interventions for such samples were typically provided in some type of targeted format (e.g., pull-out
program in a school setting). These studies were only included if they represented a subclinical risk
population; samples with clinical diagnoses were excluded for the current review. It should be noted
that participants who are “at-risk” may also be living “in adversity”; where relevant we evaluated the
intervention in both categories.

Samples were considered to reflect a “general population” if they were population or school-based,
without consideration of the risk or adversity status of the children or young adults in the group.
Universal or preventive interventions were used with these samples, which may have been delivered
to an entire population (or grade or school) or to a more specific volunteer or random sample.
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Figure 5 shows the breakdown of studies across the three different groups defined above: “Livingin
Adversity due to Poverty”, “Living in Adversity due to other Factors”, and “At-Risk”. Similar to the
results in the previous figure which combined these three groups, the proportion of studies in each risk
category varies by developmental group. Younger ages have more studies of children living in adversity;
studies of older youth include a small percentage of at-risk samples, but almost no studies with
adversity samples. As noted previously, these percentages should be considered in the context of the
total number of studies with data available for each developmental group (seen in Figure 1).

Figure 5. Percent of Studies with Different Types of Risk Samples, by Developmental Group
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Characteristics of Self-Regulation Interventions

Interventions were examined on the basis of several characteristics including the method of participant
selection (universal vs. targeted), the approach (co-regulation vs. skills instruction), duration,
intervention delivery agent, as well as fidelity reporting and implementation supports. It is important to
note that our categorization of studies on these dimensions was based solely on the description
provided in the published studies.
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Method of Participant Selection

As can be seen in Figure 6 below, the majority of interventions across all developmental groups except

|II

Birth through Age 2 were delivered to “universal” populations — that is, all the children or youth in a
certain setting (such as a school or grade) were invited to participate or the intervention was provided
to volunteers or a random sample. Children Birth through Age 2 were most likely to be “targeted” for
participation in an intervention, meaning that they were selected to participate on the basis of
individual characteristics such as a mother’s history of mental health or substance use, which is why

such a small percentage of interventions for that age group were considered universal.

Figure 6. Percent of Studies Delivering Interventions to a Universal Population, by Developmental Group
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Direct Recipient of Intervention Instruction

Next, we examined who it was that received the intervention instruction: the child/youth, the parent, or
the teacher/caregiver (see Figure 7). It should be noted that if parents or teachers were involved in
delivering a curriculum to children but did not receive direct instruction in caregiving skills, that study
would be coded as having child recipients. If the parents or teachers were actually being taught
caregiving skills, they would be considered the recipient. Where interventions delivered instruction to
more than one type of recipient, each was counted separately. Figure 7 demonstrates that the large
majority of interventions instruct children and youth directly, as might be expected. However, there is a
dramatic decline in the percent of parents and teachers being taught caregiving skills across
developmental groups (e.g., a third or fewer of intervention studies after preschool). Even where
caregivers are instructed, interventions seldom provide instruction to teachers or child care providers
even at preschool and elementary ages.

Figure 7. Percent of Interventions Delivering Instruction to each Recipient Type, by Developmental
Group
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Interventions Targeting Co-Regulation

Given our theoretical model of self-regulation mechanisms, we were particularly interested in the extent
to which studies used an intervention approach targeting “co-regulation”, or parent/teacher warmth,
responsivity, and scaffolding. Such studies involve directly training teachers or parents, but not all
studies training parents and teachers involved co-regulation. As can be seen in Figure 8 below, this
intervention approach decreases dramatically with age. Although all the studies for children Birth
through Age 2 involved co-regulation, only 59% of preschool studies and 34% of elementary studies did.
In high-school and young adult studies, it was almost completely absent. Although it is important to
consider the relatively small number of studies for the youngest and oldest developmental groups, this
linear trend clearly demonstrates the decline in focus on co-regulation support as children grow older.

Figure 8. Percent of Studies Targeting Co-Regulation, by Developmental Group
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Interventions Targeting Child/Youth Skills

The second major theoretical approach for improving self-regulation in our model is through direct skills
instruction to the child or youth in the areas of cognitive, emotional, or behavioral regulation. Figure 9
below shows the percentage of studies that provide child skills instruction in relation to those that
target co-regulation. A few interventions did not fall into either category (“neither”), including those
providing only assessment and referral, preschool attendance, and money to families. These
interventions were included in our sample because they examined self-regulation outcomes. Across all
studies, direct skills instruction to the child or youth increases proportionally with age, starting during
the preschool years. Although this trend might be expected developmentally, what is surprising is that
more studies focus on skills instruction than co-regulation at all ages except Birth through Age 2. In fact,
the percentage of studies including co-regulation, either alone or in combination with skills instruction,
is minimal beyond preschool and almost non-existent after middle school. This is inconsistent with
current knowledge of adolescent neuroscience (Bradshaw, Goldweber, Fishbein, & Greenberg, 2012)
and research on the importance of parent monitoring and support for adolescent wellbeing (Steinberg,
2001), which underlie our theoretical model. This suggests a gap in existing interventions, which might
be addressed with systematic inclusion of co-regulation approaches, where caregivers can support and
coach skills instruction in an ongoing way.

Figure 9. Percent of Studies Targeting Child Skill Instruction Relative to other Approaches, by
Developmental Group
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Difference in Intervention Approach by Sample Risk Status

Given the enhanced needs of children and youth with specific risk factors, either at-risk or living in
adversity, we were interested in whether intervention approach varied by the risk status of the samples.
As can be seen in Figure 10 below, co-regulation approaches were used most often for samples living in
adversity due to factors such as out-of-home placement or having divorced, depressed, or substance
using parents. This makes sense, as caregiver challenges were typically the reason families in this group
were targeted for intervention. Somewhat surprising is that fewer than half of the studies including
children and youth who were identified as being at-risk in some way utilized a co-regulation approach.
Given the specific risk factors of these youth, caregiver support and coaching are likely to be important
components in improving self-regulation capacity.

Figure 10. Percent of Studies Utilizing Different Intervention Approaches, by Risk Status
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Interventions with a Special Focus

To further understand the types of interventions being used to target self-regulation, we also coded
interventions with a special focus, such as mind-body interventions (e.g., yoga, mindfulness, martial
arts), arts interventions (e.g., dance, music), health interventions (typically focused on healthy eating,
exercise, and sleep), executive functioning interventions (e.g., Tools of the Mind and computerized
attention training interventions), environmental interventions (e.g., attending preschool, changing
school start time, providing money to low-income families, and Family Check-Up), Life Skills (often called
“life skills” or focused on mentoring, leadership, or empowerment), and self-regulated learning
interventions (strategies for studying or learning and self-monitoring). Because there were fewer of
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these special focus programs, we examined them across younger and older developmental groups
rather than within each separate developmental group.

As can be seen in Figure 11 below, older youth have more special focus interventions than younger
children, particularly with mind-body, health, life skills, and self-regulated learning; this makes sense
given the nature of these interventions. Overall, however, these types of programs represented a very
small percentage of intervention studies that we found in our review.

Figure 11. Percent of Studies Using Interventions with a Special Focus
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Intervention Delivery Agents

In order to understand more about intervention implementation, we also examined the different types
of delivery agents (e.g., parent, teacher, clinician, other specially trained staff, self-administered via
computer, etc.). In other words, who is doing the instruction? Each intervention was categorized by the
one type of delivery agent that best represented the approach used. These data are presented
separately for younger children in Figure 12 and for older youth in Figure 13. As can be seen, a wide
range of individuals (and in some cases, technology) are being used to deliver interventions, including
teachers, other school staff, university staff, clinicians, staff trained in a specific curriculum or specialty
area, and others. There is again considerable variability across developmental groups, with a substantial
number of clinicians and specially trained staff for Birth through Age 2 interventions (reflecting a large
number of home visiting studies). For young adults in particular, a notable percentage (22%) are
computerized interventions. Understanding delivery agents and staffing requirements has implications
for feasibility of scale-up.
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Figure 12. Percent of Interventions Delivered by Different Types of Agents (younger children)
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Figure 13. Percent of Interventions Delivered by Different Types of Agents (older youth)
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Duration of Intervention

Duration, as defined by number of sessions, is another intervention delivery characteristic that we
examined by developmental group. As seen in Figure 14, preschool and elementary school
interventions tended to have more sessions on average than interventions for other ages. For
adolescents, the typical intervention was 6-12 sessions and for young adults it was 1-5 sessions.
Nonetheless, given the nature of self-regulation, 6-12 sessions seems surprisingly brief for a stand-alon
intervention to achieve a lasting effect. If self-regulation interventions were instead provided
incrementally across development, briefer “booster” interventions might be adequate (although this is
an empirical question that should be explored in future research).

Figure 14. Intervention Duration by Developmental Group
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Intervention Fidelity and Implementation Support

To assist in interpreting intervention outcomes, we also examined whether fidelity data were reported
in each study. Given tremendous variability in types of fidelity assessments used, the presence of any
type of fidelity data appeared to be a more meaningful variable than the actual level of fidelity. We did
not count studies that provided statements assuring fidelity without any actual data. As seen in Figure
15 below, considerably fewer than half the studies reported fidelity data, and this was lowest in the
youngest and oldest developmental groups. Interestingly, when we evaluated fidelity data by year of
publication we did not find any relationship between studies published before 1999 and those published
after 2009, despite perceptions of increased attention to intervention fidelity in recent years. These
findings raise concern that study outcomes may not reflect implementation of interventions as intended
in the majority of studies.

Figure 15. Percent of Studies Reporting Fidelity Data, by Developmental Group
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To further inform understanding of self-regulation interventions, we also assessed for implementation
supports, such as having a developer implement an intervention, including coaching for program
deliverers, or other clearly described supervision or supports for the delivery of a program. Figure 16
below shows the percentage of studies reporting implementation support for interventions by
developmental group. As can be seen, the youngest developmental group has a larger proportion of
studies with implementation support. However, as one proceeds through developmental groups, the
percentage of studies with clearly described implementation support decreases markedly. For young
adults, the relatively low percentage of studies with implementation support may reflect a number of
computerized interventions that may not actually require supports. Across all studies, there are a large
number that did not indicate whether any implementation support was provided or not. Though lack of
published information does not necessarily mean these supports were absent, the pattern does suggest
that interventions for younger children are more likely to consider implementation supports as an
intentional component of their model.

Figure 16. Percent of Studies Reporting Implementation Support, by Developmental Group
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Methods for Examining Study Outcomes

In examining child outcomes, we first categorized outcomes based upon authors’ descriptions of

measures into two types: core self-regulation outcomes and broader, functional outcomes. As is

detailed in Table 1, core self-regulation outcomes are tied directly to our definition of applied self-

regulation including cognitive, emotion, and behavior regulation. Core self-regulation also includes

measures of initiative/motivation, mindfulness, and stress which are closely connected to core self-

regulatory processes. Broader functional domains refer to other aspects of wellbeing for children and

youth that might be expected to improve if self-regulation improves. These include learning/language,

health, mental health, delinquent behavior, and interpersonal functioning. As can be seen, the breadth

and depth of outcomes that have been evaluated in this body of literature is impressive.

It should also be noted that some outcomes are long-term, and therefore include things that are

affected by an intervention, but may not be observed until later at older ages (e.g., delinquency

outcomes for preschool interventions). Of note, not all outcomes have been assessed for each

developmental group, which is understandable given the developmental nature of self-regulation.

Table 1. Child Outcome Domains and Components

Core Self-Regulation Domains

Components

Cognitive Regulation

Attention, attributions, beliefs, cognitive skills, executive functioning,
goal-setting, monitoring, problem-solving, rumination, self-concept,
theory of mind

Emotion Regulation

Emotion knowledge, emotion management, soothability, empathy,
expression of feelings

Behavior Regulation

Positive coping skills, compliance, cooperation; improvement in
aggression, disruptive behavior, oppositionality, and hyperactivity

Initiative/Motivation

Engagement in schoolwork, initiative, autonomy, motivation, internal
locus of control, persistence, productivity

Mindfulness Observing, describing, or acting with awareness; non-judgment and
non-reactivity to inner experience
Stress Salivary cortisol, subjective stress

Functional Domains

Components

Learning/Language

Grades, achievement and ability scores, language skills/development

Health

Healthy eating, exercise, sleep problems, daily living skills

Mental Health

Improvement in anxiety, depression, somatic complaints
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Delinquent Behavior

Lower risk for or incidence of stealing, vandalism, delinquent
behavior, substance use

Interpersonal

Social-emotional competence, encoding and interpreting social cues,

prosocial behavior, attachment to caregivers, peer relationships

Similarly, we categorized parent outcomes and teacher outcomes into the domains listed in Table 2.

For both parents and teachers, there was a range of outcomes from more personal benefits (e.g., stress

reduction and social support) to skills that we believe support self-regulation development in children—

namely, positive parenting practices, classroom climate, and co-regulation skills. These three specific
outcomes, which are most closely aligned with our theoretical model of self-regulation development,

are indicated with an asterisk in the table.

Table 2. Parent and Teacher Outcome Domains and Components

Parent Outcomes

Components

Parenting Skills*

Positive and effective discipline, communication with child,
monitoring, supervision; reduction in negative discipline

Attitudes/Beliefs

Parenting self-efficacy, caregiving attitudes, developmental
expectations, knowledge, parenting satisfaction

Stress

Improvement in ratings of parenting stress

Social Support

Self-reported social support, partner support

Mental Health

Parent mental health, improvement in depression and anxiety

Parent Self-Regulation

Parent emotional awareness and regulation

Co-Regulation Skills*

Bonding, coaching, scaffolding, use of emotion language, sensitive
response to child cues

Teacher Outcomes

Components

Classroom Climate*

Classroom climate, positive behavior management

Attitudes

Teacher attitudes, self-efficacy

Instructional Quality

Quality of instruction

Teacher Self-Regulation

Teacher self-regulation knowledge and actions

Co-Regulation Skills*

Coaching and scaffolding
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Effect Size Calculation

For each outcome domain, we derived estimates of effect sizes from statistics reported in the
publications, even where the authors did not explicitly present them. Depending on study design, effect
sizes were based either on comparisons between an intervention and a no-treatment control group or
on comparisons within a single group from pre- to post-intervention. As described in the Summary of
Study Outcomes, effect sizes from pre-post studies were not included in overall outcome summaries for
this report due to their less rigorous design. Pre-post effect sizes are provided only in Appendix C and
indicated with italicized font.

For effect size calculation, where possible, we calculated Cohen's d for maximal comparability; for binary
outcomes, we derived odds ratios. In cases where the necessary information was not reported, our
fallback was most often (partial) eta-squared. In some cases, however, data presented were insufficient
for any calculation and so effect sizes could not be obtained.

In general, effect sizes describe the magnitude of an intervention effect, or the standardized change in
outcomes that can be attributed to the intervention. Though all effect sizes are indications of the
strength of findings, the numeric ranges for different types of effect sizes are interpreted differently. In
order to facilitate comparability, we present results using effect size categories: negative (any
significant detrimental effect), none (no significant effect), small (Cohen’s d < .35), medium (Cohen’s d
=.35-.65), or large (Cohen’s d >.65). Values for categorizing other effect size metrics are provided in
Table 3 below. These categories will be referred to as the “strength of findings” in our review of
outcomes.

Table 3. Ranges for Categorizing Effect Size Metrics

Effect Size Metric Size of Effect

Small Medium Large
Cohen’s d <.35 .35-.65 > .65
Odds Ratio <20 2.0-33 >3.3
Eta squared <.035 .035-.10 >.10
Correlation (r) <.2 2-.4 >.4
R squared <.05 .05-.17 >.17
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Coding and Analysis of Study Quality

Information on study quality with potential for impacting the validity of outcomes was coded by a
trained team and entered into a database used for descriptive and inferential analyses. Although study
guality was not used as a basis for excluding studies, we assessed such characteristics based upon
guidelines developed by the Coalition for Evidence-Based Policy for quasi-experimental design studies
and randomized controlled trials (Coalition for Evidence-Based Policy, 2010, 2014). This information was
summarized and used as a general index for study quality. A list of the types of data collected on study
quality are found in Appendix B: Criteria for Evaluating Study Quality. Briefly, these data reflect the

adequacy of sample size, the equivalence of comparison groups, nature of randomization procedures,
reliability and validity of outcome measures, extent of attrition and any group cross-over or
contamination, and statistical reporting.

Many of the dimensions coded lacked sufficient variability among studies to warrant further
consideration as predictors of study findings. Quality for the dimensions utilized in analyses, listed in
Table 4, were coded as present (1 point) or not (0 points, consistent with the Coalition checklists) with
the exception of study design: this was scored 0 to 2 based upon literature suggesting that different
designs may have different analytic implications. Quality coding points were summed to produce a
single omnibus study quality score of 0 to 11. Finally, to evaluate if study quality influenced outcomes,
we regressed study effect size onto the study quality score.

Table 4. Study Quality Coding

Study Characteristic Highest Quality High Quality Lower Quality
(2 points) (1 point) (0 points)
Design Strength Randomized Quasi-experimental Single group pre-post

controlled trial

Implementation Implementation support None mentioned

support described

Fidelity Fidelity assessment No fidelity assessment

described mentioned
Assessors blind to Data collectors not Data collectors aware of
condition informed about treatment treatment group
group membership membership

Measure validity Outcome measures show Outcome measures have

adequate validity guestionable validity or

have not been validated

Measure reliability Outcome measures show Outcome measures have
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adequate reliability

questionable reliability

Consent Participants sign consent Participants sign consent
before randomization after randomization
Attrition Attrition less than 20% and | Attrition greater than 20%

equivalent between
groups

and/or markedly different
between groups

Prospective design

Groups selected
prospectively

Groups formed
retrospectively (e.g., based
on intervention receipt)

Intent-to-treat analysis

Analyses conducted with
all those consented
regardless of intervention
participation (ITT)

Analyses conducted with
subsample based on
participation (e.g., only
intervention completers)

Controlling for outcome domain and developmental group, study quality significantly predicted

outcome effect size, with lower quality studies obtaining higher effect sizes. Further exploration

identified study design as the key predictor of effect size: randomized controlled trials and quasi-

experimental designs had outcomes equivalent in size, but single group pre-post designs had larger

effects across domains. This is not surprising, because pre-post study effects include improvements that

are related to developmental growth (e.g., getting better over time because of increased age or

maturity), something accounted for in studies with control groups (i.e., randomized controlled trials and
quasi-experimental designs).

Summary of Study Outcomes for each Developmental Group

Given that study design clearly influenced outcomes in our review, it is important to consider this in

interpreting results. In the following summary of study outcomes, we take a conservative approach in

focusing only on findings from more rigorous studies (i.e., all those with a comparison group), which

helps control for developmental changes that may be occurring in self-regulation in children over time.
Effect sizes from pre-post design studies are noted in Appendix C: Effect Size Outcomes by Intervention

and Developmental Group. For studies with no effect size available, we also provide information on

statistically significant effects in Appendix C.

In the following sections for each developmental group, average effect sizes from comparison group

studies representing the strength of evidence for interventions evaluated are summarized and

presented graphically. More specifically, each section for the six developmental groups will present the

following:

e A box summarizing key features of study and intervention characteristics




e Adescription of child/youth outcomes and graphical depiction of strength of evidence for core
self-regulation and functional outcomes

e A description of parent outcomes (if data are available) and graphical depiction of strength of
evidence for core self-regulation and functional outcomes

e Adescription of teacher outcomes (if data are available) and graphical depiction of strength of
evidence for core self-regulation and functional outcomes

e Conclusions and limitations

e A box summarizing results of findings for that developmental group

As a reminder, all studies including children or youth from a particular developmental group are
included in the presentation of data for that group, so interventions may be included in multiple
sections. That s, if an intervention included children ages 2 and 4, it would be reported in both the
Birth-2 and Preschool groups. This approach was necessary so that we could report on the full range of
interventions studied in each developmental group, allowing outcomes in each developmental group to
stand alone and be interpreted separately.
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Birth through Age 2 Outcomes

To provide context for understanding outcomes for children birth through age 2, important study and
intervention characteristics for the reviewed literature are summarized in Box 4:

Box 4. Key Features of Study and Intervention Characteristics for Birth through Age 2

Study Characteristics:

e The number of studies for this age group is limited (n = 27)

e About a third included infants only (<1 year); most other studies included children up to age 3

e Most interventions (78%) target families living in adversity (poverty, foster care, parents at risk),
similar to those served in many ACF programs

e The majority of participants (65%) were from a minority background (36% African-American,
29% Hispanic)

Intervention Characteristics:

e All the interventions targeted parent co-regulation

e The modal length of interventions was 6-12 sessions, although 30% were 30+sessions

e More than half of the interventions were provided by clinicians with considerable
implementation support, although others were delivered by paraprofessionals or individuals
who might be comparable to Early Head Start staff

e Example programs include: ABC, Child First, PALS; most were attachment-based and many were
home-visiting programs. See Appendix C for special studies.
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Child Outcomes: Birth through Age 2

As will be noted across developmental groups, there is considerable variability in outcomes across
studies. For instance, almost 50% of studies did not find any significant effects in the domain of child
behavior regulation. On the other hand, over one-third found a medium to large effect in this domain.
On the flip side, for interpersonal outcomes, one-third of the studies found no effect, but over 60%
found medium to large effects. Parents, who were the key recipients for intervention in this
developmental group, had somewhat more consistent results: the large majority of studies measuring
co-regulation (70%) found medium to large effects. Figures depicting this variability are available upon
request. This inconsistency in outcomes makes it important for program implementers to carefully
review the specific findings of interventions under consideration (see Appendix C for a summary of
outcomes by intervention).

Figure 17 below shows the mean effect size for each child outcome, with number of studies indicated in
parentheses above each bar. As can be seen, the average strength of evidence for core self-regulation
outcomes assessed at this age is between small and medium. For more functional outcomes, the
strength of findings varies across domains, with measures of language and learning obtaining a medium
to large average effect size, interpersonal findings small to medium, health findings small, and mental
health outcomes negligible. However, the number of studies assessing each domain must be taken into
consideration, with behavior regulation and interpersonal findings the most commonly assessed.
Likewise, the developmental stage should be considered: milestones for children birth through aged two
are more focused on language and attachment, which showed the larger functional outcomes across
studies.
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Figure 17. Child Outcomes: Birth through Age 2
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Parent Outcomes: Birth through Age 2

Parenting outcomes for this age group appear to be slightly larger than child outcomes, perhaps because

parents are directly targeted by the interventions. In addition to co-regulation outcomes, broader

parenting skills/behaviors, attitudes/ beliefs, and social support achieved an average medium effect size.
Parent mental health and stress outcomes were fairly small, on average.
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Figure 18. Parent Outcomes: Birth through Age 2
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Conclusions and Limitations: Birth through Age Two

Overall, these data suggest that there are meaningful positive outcomes for parenting skills and co-
regulation, which were directly targeted in interventions for this age group. This appears to translate
reliably to child improvements in behavioral regulation and attachment in babies and toddlers. The
majority of interventions assessing child stress (primarily through biological measures such as salivary
cortisol) also found improvements. However, there is considerable variability across studies with regard
to the strength of evidence. Differences in outcomes by intervention and domain are itemized in
Appendix C. Given increasing numbers of very young children spending time in child care, it also appears
that there is a gap in research on interventions implemented by or for child care providers.

Limitations of these findings include a small number of studies assessing most outcome domains,
meaning that estimates may not be fully reliable. Also, the most frequently used measures of child
outcomes were based on parent report; given that parents were involved in the interventions this may
introduce some bias. It should also be noted that these results are based primarily on interventions with
risk populations, using clinical staff, and often in a home-visiting program. Thus, these findings may not
generalize to programs such as Early Head Start.
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Box 5. Summary of Results for Birth through Age 2

Results:

e Moderate to large effects on parents’ warmth and responsivity, skills, and attitudes; parents also
report improved mental health and social support; such effects impact the environment in a way
that may translate into long-term benefits for young children

e Small to moderate benefits seen on child behavioral regulation and attachment/social
interactions

e Considerable variability across programs, with many failing to show significant effects

Strengths: All studies were RCTs; risk and diversity of samples appears comparable to ACF
populations

Limitations: Relatively small number of studies, the majority of child outcomes are based on parent
ratings while parents are participants in the intervention
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Preschool Outcomes (=3-4 years)

To provide context for understanding outcomes for preschool-aged children, important study and
intervention characteristics for the reviewed literature are summarized in Box 6:

Box 6. Features of Study and Intervention Characteristics for Preschool-Aged Children (3-4 years)

Study Characteristics:

e Large numbers of studies (n = 75), majority delivered universally

e Half of the samples live in adversity or are at-risk, suggesting strong application to those
served by ACF programs

e 59% of participants were from a minority background (34% African-American and 25%
Hispanic)

Intervention Characteristics:

e Almost half were implemented across a full year of preschool (30 = modal # sessions)

e Almost 60% were implemented in daycare/preschool; 20% were implemented in homes

e Almost 80% of studies directly targeted children with the intervention; 57% targeted parents
and 23% targeted teachers

e Over 70% of interventions provided implementation supports

e Example programs include: Triple P, Incredible Years, PATHS, Parent Corps, Tools of the Mind,
Head Start REDI (see Appendix C for full list)
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Child Outcomes: Preschool-Aged Children

Figure 19 below shows the mean effect size for each child outcome, with number of studies indicated in
parentheses. As can be seen, the average strength of evidence for core self-regulation outcomes is
between small and medium, based on a reasonably large number of studies for many outcomes. In
particular, there are a very large number of behavior regulation outcomes, as a result of more than one
measure of behavior regulation being assessed in several of the individual studies.

The strength of evidence for interventions in this age group is remarkably similar across different
domains of self-regulation. Small to moderate effects are seen on cognitive, emotional, and behavioral
self-regulation in the majority of interventions studied, which may be because direct skills instruction
with children was used in most of the studies. Stress experiences also decrease with a small but
significant effect for almost half the studies that assessed this construct. For more functional outcomes
for preschoolers, the strength of evidence is slightly more variable but generally in the same range. In
particular, language/learning, interpersonal skills/relationships, and mental health appear to be
promising outcome domains; however, fewer than half the studies assessing functional outcomes found
positive effects.

Figure 19. Child Outcomes: Preschool-Aged Children

Strength of Evidence

Core Self-regulation Outcomes Functional Impact Outcomes

Large +

Medium + )
40) (30)
(84)
(17) (6) (3 1) (53) (37)
Small+
(0) (1)
Nosigeffect T T T T T

Negative
effect

Cognitive
regulation
Emotion
regulation
Behavior
regulation
Stress
Motivation/
Initiative
Mindfulness
Learning/
Language
Delinquent
behavior
Interpersonal
Mental health

Health/self-care

44



Parent and Teacher Outcomes: Preschool-Aged Children

Similar to outcomes for Birth through Age Two, the strength of evidence for parenting outcomes (see
Figure 20) is somewhat larger on average than are child outcomes. Several findings have effect sizes in
the medium range, suggesting meaningful improvement, including those we theorize are most likely to
contribute to children’s growth in self-regulation skills (i.e., parenting skills and co-regulation). In
addition, parent attitudes/ beliefs and social support (including co-parenting) appear to reliably improve
with intervention.

Figure 20. Parent Outcomes: Preschool-Aged Children

Strength of Evidence
Large +
(37) (11)
] (21) (13)
Medium +
(6)
(1)
Small +
) . -m
No sig effect T !
Negative
effect o o 5 o o . &
% < & © A <& &£
» N & & & < )
N & X g N >
e & < & & )
90'* g \\9\ ob & Q"’\
< & & ~ o

45



The strength of evidence for teacher interventions for preschool-aged children is also generally
moderate to large, although the number of studies evaluating these outcomes is relatively small.
Nonetheless, effects in the small to medium range in areas most likely to contribute to growth in child
self-regulation skills (i.e., classroom climate and co-regulation) suggest opportunity for meaningful
improvement.

Figure 21. Teacher Outcomes: Preschool-Aged Children
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Conclusions and Limitations: Preschool-Aged Children

Broad, substantive changes in self-regulation can be obtained with comprehensive interventions during
the preschool years, with positive impacts seen on cognitive and emotional regulation along with
behavior and stress. A variety of intervention approaches appear effective, including those that focus
on direct skills instruction with children and those that focus on caregiver co-regulation.

Although many effective self-regulation interventions exist for this age, close to half of these are lengthy
in duration (e.g., more than 30 sessions). Also, despite the effectiveness of interventions targeting
parenting, fewer than half of the studies included this approach. This may reflect general challenges in
implementing school-based parenting programs. Similarly, teachers are often overlooked for their role
in creating a positive classroom climate and providing co-regulation support.
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Box 7. Summary of Results for Preschool-Aged Children (3-4 years)

Results:

e Consistent medium positive effects on adult caregivers, including parent co-regulation, skills,
attitudes, & support as well as teacher-led classroom climate (when targeted)

e Small to medium effects on cognitive, emotional, and behavioral self-regulation in children,
although this reflects considerable variability across programs, with some having no effects and
others having large effects (see Appendix C)

e Effects are seen on direct observation measures as well as biological measures (e.g., on stress)
and parent/teacher report

e About half the interventions have a positive effect on stress and functional outcomes like
learning, social competence, and mental health

e Comparable child outcomes are seen for different intervention approaches, including co-
regulation only, child skills only, and the combination of co-regulation and child skills

Strengths: Large number of studies have examined several different types of outcomes; over 40% of
the outcome measures were direct assessments of child skills/behavior; most interventions are
implemented universally in preschools

Limitations: Typical intervention duration is lengthy; parent and teacher intervention approaches
are under-utilized
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Elementary Outcomes (=5-10 years)

To provide context for understanding outcomes for elementary-aged children, important study and
intervention characteristics for the reviewed literature are summarized in Box 8:

Box 8. Key Features of Study and Intervention Characteristics for Elementary-Aged Children

Study Characteristics:

Large number of studies (n = 134), the majority of which are universal

Half of the samples live in adversity or are at-risk, suggesting application to those served by ACF
programs

47% of participants were from a minority background (30% African-American and 17%
Hispanic)

Intervention Characteristics:

About 3/4ths of interventions were implemented in schools

Few interventions include co-regulation (1/3rd targeted parents; 10% targeted teachers); only
1/4™ combined skills instruction and co-regulation approaches

Half the interventions were implemented by teachers; the others by clinicians or other trained
staff

Intervention length varied widely, with about a third being 6-12 sessions long, a third 13-29
sessions, and a third more than 30 sessions in duration

Typical interventions for this age group include FAST Track, Strengthening Families, Making
Choices, | can Problem-Solve, Strong Start, Second Step, mindfulness, yoga, and computerized
attention training
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Child Outcomes: Elementary-Aged Children

As can be seen in Figure 22, there are small effects overall on a range of core self-regulation skills and

functional domains, with cognitive and behavioral self-regulation and interpersonal functioning being

most commonly assessed. However, these effects vary greatly across interventions, with some having

large positive effects in particular areas and others being non-significant (see Appendix C for a
breakdown of findings by intervention). The outcome domain with the most consistent medium to large
positive effect was stress, although a relatively small number of studies assessed this. Positive change in

the domain of stress is encouraging given the large numbers of participants living in adversity or who
might be considered “at-risk”.

Figure 22. Child Outcomes: Elementary-Aged Children
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Parent and Teacher Outcomes: Elementary-Aged Children

Parent outcomes for this age group, depicted in Figure 23, reflect small to medium effects on co-
regulation, parenting skills, and attitudes/beliefs. What is notable, however, is how infrequently parent
outcomes are targeted and measured (approximately one-third of studies). Similarly, in Figure 24, there
is evidence that classroom climate can improve when targeted, although only 10% of studies included
teacher-directed interventions.

Figure 23. Parent Outcomes: Elementary-Aged Children
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Figure 24. Teacher Outcomes: Elementary-Aged Children
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Conclusions and Limitations: Elementary-Aged Children

Broad, yet relatively small changes are obtained with interventions that are primarily child skill focused
with little parent or teacher involvement in interventions. However, these average findings mask the
tremendous variability seen across different interventions, with some having medium to large effects
and others being non-significant. Averaging across studies, small to medium effects are also seen on
parent outcomes, reflecting less benefit than for younger children, possibly because parents are less
intensively targeted. Small positive effects are noted on classroom climate (measured in a relatively

’

small number of studies). A major limitation for this age group, as with others, is that few interventions

include a co-regulation approach.

Box 9. Summary of Results for Elementary-Aged Children

Results:

e There is broad positive (albeit relatively small and highly variable) impact overall across a
number of core and functional domains, including cognitive, emotional, and behavioral self-
regulation, stress, delinquent behavior, interpersonal relationships, and mental health

e Parenting outcomes are more variable at this age compared to early childhood (only 50% show
positive results)

e When teachers are taught positive behavior management skills and ways to build relationships
with students, classroom climate improves measurably

Strengths: Large numbers of studies have examined several different types of outcomes; over 60%
of the outcome measures were direct assessments of child skills/behavior

Limitations: Lack of interventions targeting parents and teachers; tremendous variability in effects
across interventions
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Middle-School Outcomes (=11-13 years)

To provide context for understanding outcomes for middle-school-aged children, important study and
intervention characteristics for the reviewed literature are summarized in Box 10:

Box 10. Key Features of Studies and Intervention Characteristics for Middle-School-Aged Children

Study Characteristics:

e Large number of studies (n = 78), the majority of which are universal (73%)

e Slightly fewer than half (40%) target youth living in adversity or those who are at-risk, primarily
through work in high poverty schools

e 53% of participants were from a minority background (35% African-American and 18%
Hispanic)

Intervention Characteristics:

e Almost 80% of interventions were implemented in schools

e The most typical length of interventions was 6-12 sessions, representing about 50% of studies

e Few target parents (20%) or teachers (10%) with co-regulation interventions, although
caregiver involvement was more likely for youth targeted due to living in foster care or with
substance-using or divorced parents

o Very few (14%) include skills instruction AND co-regulation approaches

e Avariety of programs were evaluated for this age group, including: Coping Power, Multisite
Violence Prevention, SEAL (Going for GOAL), Family Check-Up and a variety of other coping, life
skills, problem-solving, conflict-resolution and youth development programs; some
mindfulness programs and a few self-regulated learning interventions were also included




Youth Outcomes: Middle-School-Aged
As indicated in Figure 25 below, the most commonly assessed outcomes for this developmental group

are cognitive and behavioral regulation and mental health. Effects also appear to be strongest in these
areas, in addition to delinquency and health/self-care. However, these effects are generally small when

averaged across studies. Around half of the studies reviewed for each outcome domain failed to find

any significant effects, while others found medium or large effects. Of concern is that effects on
emotion regulation and motivation/initiative appear quite limited. Indeed, interventions for this

developmental group appear to give limited attention to these target areas, despite their particular

relevance for the early adolescent developmental period.

Figure 25. Youth Outcomes: Middle-School-Aged
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Parent Outcomes: Middle-School-Aged Youth

Figure 26 depicts parent outcomes for this age group. Small to medium effects are seen on parenting
skills and mental health, with notably lower effects than for younger children. A few studies also
suggest a negative effect for parent co-regulation (warmth and responsivity), which is difficult to
interpret given differences in measures of this construct for adolescents vs. younger children. Overall,
very few studies assessed outcomes for parents, likely because few interventions targeted caregiver
skills. Only one study in this developmental group measured outcomes specifically for teachers and an
effect size could not be calculated with information provided in the article, so no evidence is available to
address impact of interventions on classroom climate.

Figure 26. Parent Outcomes: Middle-School-Aged Youth
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Conclusions and Limitations: Middle-School-Aged Youth

Overall, intervention effects for this developmental group appear somewhat smaller than for younger
children, although there is measurable improvement in cognitive and behavioral regulation as well as in
functional outcomes like health and delinquency. These conclusions must be considered in light of the
significant variability in findings across studies and limitations in the interventions being evaluated.
First, interventions for this developmental group are more diverse and diffuse than those seen for
younger children. In addition, there is little focus on emotion regulation in interventions for this
developmental group, which appears to be a significant gap area given the developmental needs of
young adolescents. There are also very few interventions that target parent or teacher skills and
behaviors. Finally, the majority of studies assess youth outcomes based on self-report only.
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Box 11. Summary of Results for Middle-School-Aged Youth

Results:

e Primarily small overall effects on child self-regulation and functional domains, although this
reflects considerable variability across different programs, with many finding no significant
effects

e Positive effects on parenting skills and parents’ mental health when targeted

e Most promising benefits are seen for cognitive and behavioral regulation and delinquent
behavior; this is consistent with the targeted goals of typical middle-school interventions

e Limited impact on emotion regulation, despite the developmental need at this age; this may be
due to lack of intervention focus on this domain

Strengths: Relatively large number of studies assessing a variety of outcomes; caregivers are fairly
consistently involved for those youth in foster care, or whose parents are divorced or substance-
using

Limitations: Relatively few interventions target parents or teachers, even though teachers are
commonly providing curricula in a universal approach; studies often assess outcomes based upon
youth report or direct assessment, excluding parent/teacher reports

3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k 3k 3k 3k %k >k 3k 3k 3k sk 5k 3k %k >k >k >k 3k 3k 3k 3k %k %k >k 3k 3k 3k 3k 3k %k %k %k >k 3k 3k 3k 3%k %k %k >k 3k 3k 3k 5%k 3k >k >k %k >k 3k 3k 3k 3%k 3%k %k >k 3k 3k 3k 3k 3%k %k %k %k >k 3k 3k 3k % %k %k %k %k %k k k

55



High-School Qutcomes (= 14-18 years if in school)

To provide context for understanding outcomes for high-school-aged children, important study and

intervention characteristics for the reviewed literature are summarized in Box 12:

Box 12. Key Features of Study and Intervention Characteristics for High-School-Aged Youth

Study Characteristics:

Few studies (n = 36) were identified for this age group, the majority (72%) of which were
universal

39% included samples living “in adversity” or considered “at-risk”; most of these were for
students with risk characteristics

About 60% of participants were from a minority background (45% African-American and 14%
Hispanic)

Intervention Characteristics:

Over 80% of interventions were implemented in schools

Only 2 studies used a co-regulation approach (in combination with skills instruction) and none
targeted teachers; over 90% used direct skill instruction alone

More than half of the interventions were 12 sessions or fewer

Almost 40% of the interventions were implemented by teachers; most of the others were
delivered by clinicians, university staff, or other trained staff

A wide range of programs were evaluated for this age group including: life skills, leadership,
problem-solving, conflict-resolution and several mind-body interventions; several
interventions are also computer-administered
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Youth Outcomes: High-School-Aged

As indicated in Figure 27 below, the strongest intervention effects are seen for cognitive regulation,
which is the most commonly assessed outcome domain and consistent with the focus of many
interventions for this age group. Mental health is the only other domain that has average effects that
are more than small. Relatively consistent albeit small effects were also seen for delinquent behavior,
which may be meaningful given low base rates of such behaviors and significant consequences for their
occurrence. Of concern is the limited impact on social-emotional outcomes (emotion regulation and
interpersonal), although the number of studies evaluating for this is relatively small.

Figure 27. Youth Outcomes: High-School-Aged
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No conclusions can be made regarding the effects of interventions on parents and teachers as only three
relevant findings were obtained, each with non-significant results. Theoretically, involving parents and
teachers in co-regulation support activities may provide greater benefit for youth outcomes than
focusing on direct skills instructions with teens alone.

Conclusions and Limitations: High-School-Aged Youth

Many interventions evaluated for this developmental group appear rather diffuse in nature (e.g., coping
with stress, “life skills”, empowerment), without well-developed theoretical frameworks. There was a
strong focus on cognitive regulation (with good outcomes), but perhaps overlooking the emotional
regulation needed for successful relationships and social-emotional adjustment, as well as for empathic
connections that support prosocial decision-making. Although schools are often a site for interventions,
teachers are rarely taught to support students’ self-regulation. Similarly, parents are not generally being
involved in co-regulation activities, which theoretically could enhance outcomes for this developmental

group.
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Box 13. Summary of Results for High-School-Aged Youth

Results:

Moderate and relatively consistent effects on cognitive self-regulation

Small effects on youth mental health (although outcomes vary considerably across studies) and
delinquency; this latter small effect may translate to meaningful improvements for higher-risk
youth

Minimal overall effects on a variety of other self-regulation and functional domains assessed
Some programs are considerably more effective than others, which may reflect differences in
intervention approaches

Strengths: Youth from minority backgrounds are well-represented in studies for this age group

Limitations: Studies are less rigorous than those seen at younger ages, with fewer RCTs and less
implementation support; caregivers are not being included to support self-regulation skill
development
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Young Adult Qutcomes (= 18-25 years)

To provide context for understanding outcomes for young adults, important study and intervention
characteristics for the reviewed literature are summarized in Box 14.

Box 14. Key Features of Study and Intervention Characteristics for Young Adults

Study Characteristics:

Relatively few studies (n = 23) were identified for this age group

The large majority (87%) were universal interventions, many of which were implemented in
college settings with undergraduate or graduate students

17% included samples considered “at-risk”; none included youth living “in adversity”

33% of participants were from a minority background (22% African-American and 11% Hispanic)

Intervention Characteristics:

Almost half the interventions were implemented in a research laboratory; about 1/4th were
implemented in a more general college setting

No studies used interventions with a co-regulation approach or involved the youth’s parents as
participants

Over half the interventions were five sessions or less

Interventions were implemented (in relatively equal numbers) by clinicians, university staff,
other trained staff, or computers (22%)

Interventions evaluated for this age group included a relatively large number of mind-body
interventions; they also focused on stress management and resilience, cognitive modification,
and life skills

59



Young Adult Outcomes

As can be seen in Figure 28, there are a number of medium to large effects across self-regulation
domains including stress and mindfulness, as well as in the area of mental health. Cognitive and
emotional regulation were most commonly assessed in the studies reviewed, and both show clear
impact. This positive impact on emotion regulation at this age (unlike for younger adolescents) may
reflect the inclusion of several mind-body interventions for this age group. There are nonetheless some
studies that do not find significant effects in different domains, reflecting the variability in outcomes we
have seen for other developmental groups.

Figure 28. Youth Outcomes: Young Adult
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Conclusions and Limitations: Young Adults

Using almost exclusively direct skills instruction, with many computer-administered interventions,
substantive positive effects on self-regulation are seen across a number of areas. Interventions in this
age group were more focused than those in the earlier adolescent age groups, with outcomes that
appeared highly aligned with interventions, perhaps contributing to the positive outcomes. However,
there are areas where important impacts have not been assessed (and for which we did not identify any
studies measuring outcomes), including motivation/initiative and interpersonal outcomes. Also, for this
older population, the critical life skill of job performance has not been addressed at all in the self-
regulation literature. The encouraging findings that have been identified must be interpreted within the
context of the small number of studies for this developmental group and narrow sample characteristics,
i.e., no youth living in adversity and relatively low rates of minority participants. Thus, the
generalizability of these data to other samples, such as those served by ACF programes, is questionable.
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Box 15. Summary of Results for Young Adults

Results:

e Medium to large effects in a number of core self-regulation domains including emotion
regulation, stress, and mindfulness

e Small to medium effects are seen on broader functional domains including learning,
delinquency, and mental health

e These encouraging effects must be interpreted within the context of the narrow sample
characteristics and measures which appear to be highly aligned with interventions (especially for
cognitive outcomes)

Strengths: Outcomes include cognitive performance tasks and biological stress reactivity measures
in addition to youth self-report.

Limitations: Samples do not include any youth at this age living in adversity and have relatively few
minority participants, restricting the generalizability of results; small number of studies; no
interventions involved parents; no studies assessed motivation/initiative or interpersonal outcomes;
measures appear to be highly aligned with interventions (especially for cognitive outcomes)

Study Characteristics Related to Intervention Outcomes

Given the large variability in study findings, even for the same types of outcomes within developmental
groups, we looked at a number of possible predictors that might explain this variability. These
exploratory analyses were conducted separately for younger children (Birth through Elementary) and
older youth (Middle and High School) in order to have an adequate sample size. Young adults were not
included in these analyses because they were so different from the other youth samples and
interventions (e.g., higher income, low-minority college student samples with short, highly-targeted
interventions). Within the two broader groups examined, analyses controlled for developmental group
and type of outcome so that we could more clearly identify and interpret predictor effects.

Regarding the specific analytic approach, general linear models were used to predict effect size strength.
Variables examined as predictors included: type of intervention (skills instruction, co-regulation, or
both); risk level of the sample (in adversity, at risk, or general population); targeted versus universal
approach; duration of the intervention; outcome type (e.g., parent rating, observation, direct
assessment, self-report); and intervention delivery agent (e.g., teacher, clinician, university staff). We
hoped to learn more about the types of samples and interventions achieving the largest effects within
the studies reviewed.

Specific findings that emerged within younger and older age groups are described next.

Younger Children (Birth through Elementary School)

Table 5 describes the significant predictors of outcomes for programs aimed at children birth through
elementary school. There were several factors related to stronger outcome effects identified in our
analyses. Most of these are readily interpretable, such as obtaining larger effects when interventions
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are longer, and better outcomes for parents or teachers when co-regulation is a specific target of the
intervention. Also of significant interest are the findings that younger children living in poverty appear
to respond best to interventions that include child skills instruction whereas children who are living in
adversity because of caregiver risk factors respond best when their caregivers are provided support
through co-regulation interventions. Other findings may require additional hypothesis testing to
accurately interpret. For instance, it may be that stronger parent outcomes are seen in universal
approaches because these samples include families with fewer risk factors, or it may be that a universal
approach supports parent change through culture shift or enhanced social support. Likewise, parent
outcomes may be stronger following university-based programs because these have stronger
monitoring and fidelity. Again, though, these are hypotheses that would require additional evaluation
to verify. Although all of these results should be considered exploratory, they suggest possible
directions for future research as well as potential selection of interventions for different populations and
to achieve effects on different types of measures.

Table 5. Possible Predictors of Outcomes for Younger Children

If you are Interested In You may get Stronger Effects When

Children living in poverty Child skills instruction is included in interventions

Children living in adversity for other
reasons (e.g., divorced or substance-using | Co-regulation approaches are included in interventions
parents)

Seeing improvements on parent-report Co-regulation interventions for parents are used
measures about children (i.e., improving
parent perceptions of child functioning)

Seeing improvements in teacher outcomes | Co-regulation interventions for teachers are used

Seeing improvements on direct Direct skills instruction interventions are used
assessments of child skills, observations,
or teacher reports

Seeing improvements on parent outcomes | e Universal approaches are used instead of targeted
approaches
e Interventions are delivered through a university

Seeing positive effects overall Interventions are longer than 5 sessions

Older Youth (Middle and High School)

For middle and high school youth, there were fewer identified predictors of positive effects (see Table
6). One encouraging finding was that youth with at-risk behaviors or other health or well-being risks
showed stronger intervention effects, likely because they had more room for improvement. However,
youth living in poverty were less likely to respond to interventions. This concerning finding must be
considered in the context that there were actually a very small number of studies targeting such youth,
and it is certainly possible that other study, sample, or intervention characteristics (such as short
duration or lack of co-regulation components) contributed to this effect. Also of potential concern is
that interventions delivered by teachers (which is the most common approach seen for middle and high
school youth) appeared to be the least effective. This suggests a potential method for enhancing
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outcomes by providing more co-regulation training to teachers and/or involving other staff (e.g., school
counselors) in the delivery of school-based interventions.

Table 6. Possible Predictors of Outcomes for Older Children and Youth

If you are Interested In You may get Stronger Effects When
e At-risk youth are targeted (e.g., those with individual
Seeing positive effects overall risk factors such as behavioral, mental health, or

health concerns)
e Youth who are NOT living in poverty are targeted
(e.g., intervention is universal in a general population)
¢ Interventions are delivered by agents other than
teachers (e.g., school counselors or university staff)

Surprisingly, there was no specific advantage for type of intervention approach (e.g., skills instruction,
co-regulation, or the combination) for either younger children or older youth.

Conclusions

Despite the variability in self-regulation intervention approaches and measures both across and within
developmental groups, our literature review identified positive and meaningful impact on both core
self-regulation as well as functional domains. Importantly, however, some interventions resulted in
consistent and strong effects, whereas others found few or no significant effects. The following take-
home points are helpful in summarizing our findings. Regarding gaps in existing interventions:

. After preschool, relatively few interventions focus on enhancing parent or teacher skills to
support co-regulation, which we believe is critical at all ages.

. Few interventions focus on increasing caregiver self-regulation, which may enhance parents’
and teachers’ abilities to provide co-regulation supports and teach self-regulation
effectively.

. Many school-based interventions involve curricula delivered by teachers or other school

staff, yet those interventions do not seem to focus on enhancing their ability to provide co-

regulation.
. Interventions for adolescents are more diffuse and briefer than those for younger children.
. There is a lack of attention to emotion regulation in middle and high school.
. There are no strategic approaches to building self-regulation skills developmentally over

time similar to the way schools teach literacy, with skills instruction increasing in complexity
as more basic skills are mastered.

Regarding the findings of our intervention review:

. More comprehensive and longer interventions appear to have broader effects across a
number of domains. Programs that are more targeted in focus may yield larger effects on
measures that are well-aligned with the interventions, but these appear less likely to
generalize across domains and into functional areas.
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. Outcomes differ between younger children and older youth. There is also some indication
that intervention outcomes may vary based upon whether children are living in poverty or
are at-risk, although the direction of these effects are not consistent. Thus, these findings
should be considered exploratory at this point, with more specific focused research needed.

. Surprisingly, there are no clear benefits from any one type of intervention approach. This is
encouraging in that it suggests multiple avenues for effective interventions and
opportunities for combining approaches to maximize results. At the same time, new
approaches that are theoretically-based and comprehensive are needed.

Given the profound impacts that self-regulation can have across areas of functioning into adulthood,
and given that no single intervention is likely to achieve lifelong self-regulation goals, we suggest that
comprehensive interventions 1) include both universal as well as targeted interventions, 2) be
implemented across development and settings, and 3) combine explicit and intentional self-regulation
skills instruction to children and youth with co-regulation interventions targeting parents and teachers.
More specifically regarding each of these points:

1) Universal interventions embedded in settings such as schools are likely to shift self-
regulation development in the overall population. This can provide a cultural shift in
accepted behaviors and increased peer support for self-regulation. Targeted interventions
for those needing more intensive assistance can supplement universal instruction, much as
reading specialists provide supplemental intervention for students who struggle with
literacy.

2) Ideally, self-regulation development supports would be provided strategically and
systematically at different ages as children grow, develop skills, and face new challenges. If
strong supports are provided when children are younger, it is possible that only shorter
“booster” interventions would be needed at older ages for most children to deepen
developmentally-relevant skills. For youth living in poverty, early interventions appear
critical.

3) Although our current data analyses were not able to determine this, we predict that
combining direct skills instruction with co-regulation interventions over time will yield the
strongest benefits to children and youth. This approach would give children the knowledge
and skills they need for self-regulation, but would enlist caregivers to support actual
implementation of these skills in complex, emotionally-charged, real-world situations.

Limitations

Limitations of this work vary across age groups and have been previously specified. In general, many
studies have small sample sizes, which may decrease power for detecting significant effects. In addition,
measurement of self-regulation constructs is not typically well-specified, at least after early childhood.
Therefore, weaker intervention effects could be related in part to a lack of good measures for older
youth, particularly with regard to co-regulation. There is also an over-reliance on self-report measures
in older adolescents and young adults and frequent use of computerized measures, which may have
limited validity for daily functioning. Very few studies are assessing stress during adolescence, which
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would seem important to attend to, especially for in-adversity populations. Also, few studies of young
adult interventions include minority, at-risk, or in-adversity populations. Finally, fidelity of intervention
delivery is assessed in less than a third of the studies, raising questions about whether interventions
were delivered as intended and if this could be a reason for the lack of efficacy of some approaches.

Conclusions by Age Group

For children from birth through age two, early interventions with parents and caregivers of young
children from high risk backgrounds are clearly effective in building caregiver co-regulation, which is
foundational for supporting children’s self-regulation development. It is particularly noteworthy that
parenting behaviors change in meaningful and measurable ways given that the samples studied include
many young children at risk for maltreatment and exposed to domestic violence. Young children also
benefit in important ways from these parenting interventions, with greater results expected to
accumulate over time.

For preschool-aged children, broad, substantive changes in self-regulation can be obtained with
comprehensive interventions during the preschool years, with programs that typically last for several
months. A variety of intervention approaches appear effective, including those that focus on direct skills
instruction with children and those that focus on caregiver co-regulation. The critical component is that
interventions be focused and intentional in targeting self-regulation development, with strategies such
as scaffolding and coaching that involve both parents and teachers. Teachers in particular are often
overlooked for their role in creating a positive classroom climate and providing co-regulation.

For elementary-aged children, a large number of studies indicate small to medium effects across a
range of self-regulation domains using a primarily direct skills approach. These effects are overall
smaller than at younger ages, which could reflect limited involvement of parents and teachers or the
increased diversity of intervention approaches and outcomes assessed. Smaller parenting effects could
be related to the lack of a clear intervention approach for building co-regulation (not simply behavior
management) for this age. Given how often teachers are delivering interventions, the lack of attention
to enhancing their skills appears to be a significant gap. Thus, more frequent focus on co-regulation
approaches for caregivers may result in more powerful self-regulation effects for elementary school-
aged children.

For middle-school-aged youth, effects are generally small when averaged across studies, with
interventions being more diverse and diffuse than at younger ages. This also reflects that about half of
the studies reviewed for each outcome domain failed to find any significant effects. It is certainly also
possible that intervention effectiveness at this age is limited by the developmental demands upon self-
regulation. Although parenting interventions at this age also appear somewhat less effective than for
younger children, this may be related to the lack of a comprehensive intervention approach for building
co-regulation during early adolescence. Most interventions for this age group are school-based, which
holds promise for enhancing school climate, decreasing environmental stressors, and setting prosocial
norms within peer groups. However, this promise is unfulfilled with the lack of attention on supporting
teachers and other school staff in their work with self-regulation for youth.
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For high-school-aged youth, existing self-regulation interventions have relatively narrow effects
(primarily in the cognitive regulation domain) and weaker social-emotional outcomes than for younger
children. Small impacts on mental health and delinquency may nonetheless be meaningful, particularly
at the population level. Limited effects may be due to the broader, more diffuse approach to
interventions, the lack of attention to emotion regulation, or the lack of involvement of caregivers in
providing co-regulation support. More effective interventions need to be developed for this age group
and more rigorous evaluations conducted. Intervention development is needed to more intentionally
focus on self-regulation skills, particularly emotion regulation, and to include caregivers in providing co-
regulation.

For young adults, substantive positive effects on self-regulation are seen across a number of areas.
However, there are areas where important impacts have not been assessed, including
motivation/initiative, interpersonal outcomes, and job performance. Also, the encouraging findings
must be interpreted within the context of the narrow sample characteristics, i.e., primarily college
samples, no youth living in adversity and relatively low rates of minority participants. It is nonetheless
encouraging that emotion regulation improves at this age, in contrast to findings for younger
adolescents, perhaps because of the inclusion of a large number of mindfulness-related interventions.
Finally, an important take-home is that young adulthood is not too late to teach self-regulation skills and
in fact may be ideal for improving outcomes in some domains.

An extensive list of recommendations for each developmental group and relevant programs supported
by ACF is available in the final report in this series, entitled Self-Regulation and Toxic Stress Report 4:
Implications for Programs and Practice.
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APPENDIX A: SEARCH TERMS AND CRITERIA

Search terms are shown below. All articles in the review included at least one element from List 1
(intervention-related) and one element from List 2 (self-regulation-related). Note: “*” denotes a
Boolean wildcard character.

List 1: Use of intervention
e Intervention

e Program
e Curriculum
e Prevention

e Training

List 2: Self-regulation
e Direct References
0 Self-regulat*
0 Self-regulated learning
Cognitive Regulation
0 Executive functioning
Effortful control
Attention**
Cognitive flexibility
Problem solv*
Theory of mind
0 Perspective taking
e Emotional Regulation
0 Feelings identification
0 Soc*-emot*
O Emotion regulat*
e Behavior Regulation
0 Inhibitory control
O Delay* gratif*
0 Impulsivity
0 Impulse control
0 Self-control
e Stress-related references
O Stress reactivity
0 Trauma informed
O Resilience
O Toxic stress***
e Program specific references
0 Life Skills
0 Soft Skills
0 Mindfulness

O O 00O



**in article title only
*** used in supplemental search with self-reg* and list 1

Interventions Identified A-priori as Potentially Relevant
e Chicago School Readiness Project (CSRP)
e  CSEFEL Pyramid Model
e Tools of the Mind
e Incredible Years (lY)
e Promoting Alternative Thinking Strategies (PATHS)
e Research-based Developmentally informed Program for Head Start (REDI)
e | Can Problem-Solve
e Coping Power
e Good Behavior Game
e Bucharest Early Intervention Project
e Attachment and Biobehavioral Catch-Up (ABC)
e Child First
e ParentCorps
e Cultivating Awareness and Resilience in Education (CARE)
e Positive Action
e Positive Behavior (Intervention) Support
e PeaceBuilders
e TripleP
e Nurse Family Partnership
e Second Step

Inclusion Criteria
Either 1 or 2:

1) Evaluates an intervention targeting a theoretical mechanism of self-regulation development
(either warm, responsive caregiving or skills instruction in any self-regulation domain —
cognitive, emotional, or behavioral)

2) Measures cognitive or emotional self-regulation outcomes

0 Interventions may target parents or teachers so long as relevant child outcomes are assessed

0 Interventions may target depression, anxiety, substance use, and anger (if not defined as a specific
clinical disorder).

0 Interventions may target physical outcomes such as sleep or eating behavior unless limited to
clinical populations, i.e., those with eating disorders or obesity.

0 Jobinterventions were included if they had to do with managing difficult situations on the job or
targeted “life skills” necessary to keep or maintain a job, especially jobs that are common for young
adults like in the service industry, health care, or the military.
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0 Age of subjects — prenatal through age 25 (or “young adulthood”). Studies including older adults
were included, so long as young adults were included as well.

0 Available in English
0 Published between 1989 and November, 2013

Exclusion Criteria

Outcomes limited to indirect measures of self-regulation mechanisms (unless the study
described a theoretical self-regulation mechanism of change). Examples of this by domain are
as follows:

0 Cognitive — School readiness, general attributional style or depressive thinking

0 Emotional — Social-emotional competence

0 Behavioral — Aggression, defiance, engagement in risk behaviors, and psychopathology
Clinical samples (i.e., medical illness, obesity, serious developmental delay, any psychiatric
disorders including schizophrenia, Social Phobia, GAD, ADHD, autism etc.) as well as
incarcerated youth. Although ADHD and PTSD involve clear deficits in self-regulation, these
populations are not specifically targeted by ACF programs and were thus excluded.
Interventions which occur in highly restrictive settings or require mental health clinicians to
implement them were excluded.
Studies of medication, where behavioral intervention cannot be evaluated separately
Interventions targeting concerns specific to an older adult population (e.g., menopause, cancer)
Interventions targeting specific concerns unlikely to be targeted in ACF programs (e.g.,
occupation specific, college/medical students, academic outcomes only), or applicable only to a
narrowly defined population
Qualitative outcomes only
Case studies with less than 5 subjects
Dissertations
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APPENDIX B: CRITERIA FOR EVALUATING STUDY QUALITY

Overview: As described in the report, trained research assistants entered data reflecting a number of
study characteristics using a checklist based on guidelines developed by the Coalition for Evidence-Based
Policy for quasi-experimental design studies and randomized controlled trials (Coalition for Evidence-
Based Policy, 2010, 2014). As specified below, data included indicators of study quality including the
adequacy of sample size, the equivalence of comparison groups, nature of randomization procedures,
reliability and validity of outcome measures, extent of attrition and any group cross-over or
contamination, and statistical reporting. Each quality indicator was coded as present or absent. These
variables were then examined descriptively, and those with sufficient variability were included in
analyses as predictors of the strength of study findings. The final list of variables included can be found
in Table 4.

For RCTs only

[ 1 Random assignment was conducted at the appropriate level — either groups (e.g., classrooms,
clinics), or individuals (e.g., students), or both.

[ ]If the study asked sample members to consent to study participation, they provided such consent
before learning whether they were assigned to the intervention versus control group.

For Other Comparison Group Studies only

[ ] Participants in both groups were selected from the same population.

[ 1 Members of the two groups were likely to be similar in motivation (and volunteer status).
[ ] Groups were chosen prospectively (before the program was administered)

For RCTs AND Other Comparison Group Studies

[ 1 The intervention and control/comparison groups were highly similar in key characteristics prior to
the intervention (e.g., demographics, self-regulation skills, behavior).

[ 1 Appropriate statistical methods were used to adjust for any pre-program differences between groups
(i.e., propensity score analysis, regression adjustment, difference in differences). If Group Differences
were present, describe extent of differences: [ ] Minor [ ] Moderate [ ]Significant

[ ] Few or no control/comparison group members participated in the intervention or otherwise
benefited from it (i.e., there was minimal “cross-over” or “contamination” of controls).

[ 1 The study collected outcome data in the same way, and at the same time, from intervention and
control/comparison group members.
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[ ] Sample participants kept in original group assignment (intervention or comparison), i.e., intent-to-
treat analyses used to estimate intervention effects. Subjects who move are not dropped from the
sample.

For All Studies

[ 1The study had an adequate sample size — one large enough to detect meaningful effects of the
intervention.

[ ] Low sample attrition and if applicable, attrition was equivalent between groups
[ ] The study used “valid” outcome measures —i.e., outcome measures that are highly correlated with
the true outcomes that the intervention seeks to affect.

[ ] The study used measures with acceptable reliability*

[ 1 Where appropriate, the members of the study team who collected outcome data were “blinded” —
i.e., kept unaware of who was in the intervention and control groups.

[ 1If the study claims that the intervention has an effect on outcomes, it reports (i) the size of the effect,
and (ii) tests showing the effect is statistically significant (i.e., unlikely to be due to chance).

[ 1The study reports the intervention’s effects on all the outcomes that the study measured, not just
those for which there is a positive effect.
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