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Abstract
Self-regulation is crucial for children’s development and learning. Almost by convention, it is
assumed that self-regulation is a relatively stable skill, and little is known about its dynamic
nature and context dependency. Traditional measurement approaches such as single direct
assessments and adult reports are not well suited to address questions around variations of
self-regulation within individuals and influences from social-contextual factors. Measures
relying on child observations are uniquely positioned to address these questions and to
advance the field by shedding light on self-regulatory variability and incremental growth. In this
paper, we review traditional measurement approaches (direct assessments and adult reports)
and recently developed observational measures. We discuss which questions observational
measures are best suited to address and why traditional measurement approaches fall short.
Finally, we share lessons learned based on our experiences using child observations in ed-
ucational settings and discuss how measurement approaches should be carefully aligned to the
research questions.
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Introduction

Decades of research leave little doubt that individual differences in young children’s self-
regulation predict later learning and health (e.g., Moffitt et al., 2011; Robson et al., 2020).
However, individual children may display a range of self-regulation depending on the context
and the supports available to them. Little work has examined this intra-individual variability,
despite theories that conceptualize self-regulation as dynamic and continually influenced by
the environment (Cole et al., 2019; Nigg, 2017). Indeed, self-regulation is thought to emerge
early in life through continual inputs from adults in the environment that support co-regulation
until children can appropriately regulate on their own (Sameroff, 2010; Vygotsky, 1978).
Children’s successful regulation during the early childhood period likely varies depending on
the presence or lack of these supports, but this area remains understudied, perhaps due to a
historical lack of appropriate measures (McCoy, 2019). Emerging observational measures that
record children’s behavior in their everyday environments are uniquely positioned to address
empirical questions about intra-individual variability and the social-contextual influences on
children’s regulation. Investigating these questions is critical to improve our understanding of
how to support the development of self-regulation in everyday contexts and to advance
applied research.

In this paper, we briefly review the most commonly used measures of self-regulation (i.e.,
direct assessments and adult reports) and argue that they are best suited to research questions
about individual differences and intra-individual change over time. We then review ob-
servational approaches and describe the investigations of intra-individual variability that
they make possible. To facilitate the wider adoption of these observational methods, we
describe our experiences using them, lessons learned, and advice for researchers who would
also like to use them. We conclude by noting the specific investigations that each mea-
surement approach is best-suited to address, arguing that observational measures are the best
choice to understand intra-individual differences and social-contextual influences on self-
regulation.

Common Approaches to Measuring Self-Regulation

Self-regulation is the ability to flexibly adapt thoughts, behaviors, and emotions to the con-
stantly changing demands of the environment (Nigg, 2017). It is important in school contexts
and can help children to function in social situations (Blair & Raver, 2015; McClelland &
Cameron, 2012). Self-regulation involves the dynamic interplay of “bottom-up” reactivity and
“top-down” processes of control (Liew et al., 2019; Nigg, 2017; Ursache et al., 2012). Children
display this bottom-up reactivity when they respond to a situation on impulse or without
thinking about it—in excitement about knowing the answer they may blurt it out instead of
raising their hand, or their attention may shift to a distraction in the classroom rather than
remaining focused on the activity at hand. Top-down processes can be engaged in an attempt to
control responses to a reactive impulse and instead respond in a controlled, intentional way that
is adaptive to the environment—for example, they raise their hand to answer a question despite
their excitement and desire to share their thought immediately. Children’s self-regulation is a
dynamic interplay of the “bottom-up” and “top-down” process and an internal process that
cannot be directly observed. To study it, researchers have developed paradigms to interpret how
observed behaviors indicate the internal process of regulation (Rabbitt, 1997). The most
commonly used of these paradigms are direct assessments and adult reports (Duckworth &
Yeager, 2015; Obradović et al., 2018).
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Direct Assessments

Direct assessments employ structured tasks that challenge a self-regulatory skill (e.g., inhibitory
control) and measure participant performance. For example, the Head-Toes-Knees-Shoulders task
(HTKS; Cameron Ponitz et al., 2009) asks children to reverse simple, intuitive instructions (e.g.,
“if I say touch your toes, I want you to touch your head”), requiring them to inhibit a prepotent
response to instead direct their behaviors toward the requirements of the task (Cameron Ponitz
et al., 2009). These tasks are typically administered in research labs or lab-like environments, such
as a quiet room in children’s schools (Obradović et al., 2018). The well-defined demands of the
task are intended to allow researchers to interpret participants’ responses as the successful or
unsuccessful application of a specific skill or set of skills (Duckworth & Yeager, 2015). Direct
assessments employ standardized procedures and are thus suitable for understanding differences
between individuals (McCoy, 2019; Toplak et al., 2013), including how these differences predict
development in other areas such as children’s academic achievement (Best et al., 2011; Blair et al.,
2015; Blair & Razza, 2007; von Suchodoletz et al., 2015).

Although direct assessments allow researchers to study specific skills under controlled con-
ditions with relative conceptual precision, they often require children to demonstrate skills in
isolation (e.g., inhibitory control or shifting) and to demonstrate them out of context (McCoy,
2019). In fact, direct assessments aim to eliminate variability in social-contextual factors to
decrease noise and increase comparability across assessments and across children (Obradović
et al., 2018; Toplak et al., 2013). The same structure that makes the task standardized and objective
makes it different from the everyday environments in which children must routinely engage these
skills (e.g., Howard et al., 2021; McCoy et al., 2017). When researchers have found ways to make
the assessment context more like children’s everyday settings, these assessments have been more
predictive of academic results. For example, direct assessments administered in group settings in
children’s regular classrooms were more predictive of their academic achievement than direct
assessments applied to the same children in quiet, one-on-one settings (Obradović et al., 2018).
Although children’s performance on direct assessments of self-regulation predicts performance on
academic tasks, it is less clear whether these direct assessments index children’s everyday self-
regulatory behaviors, such as following classroom rules or sharing with peers (e.g., Ahmed et al.,
2021; Graziano et al., 2015; Jones et al., 2016; Koepp et al., 2021; Tamm & Peugh, 2019). Direct
assessments are thus generally low in ecological validity (Obradović et al., 2018) and not ideal for
examining social–contextual influences on self-regulation or for understanding children’s re-
sponding in everyday contexts.

Adult Reports

One way that researchers can capture children’s behavior in everyday environments is via adult
reports. These reports use responses from an adult who knows the child well, typically a parent or
teacher, to index children’s self-regulatory behaviors in real-world contexts on rating scales (e.g.,
child has trouble with multistep activities; child finishes tasks/activities too fast; Gioia et al.,
2003). A strength of adult reports is that they are ecologically comprehensive, describing
children’s behavior across a variety of situations in which the adult observes the child (McCoy,
2019). They are also practical for many research applications because they tend to be quick to
complete and inexpensive to use (McCoy, 2019).

However, there are also drawbacks to adult reports, which are often limitations of rating scales
in general. Although their focus on behavior in everyday settings makes them ecologically valid,
these reports are subject to bias (Garcia et al., 2018; McCoy et al., 2017). Teachers and parents
must apply a reference frame to assess the frequency, extent or typicality of children’s skills,

Eberhart et al. 269



leading to systematic variation across raters (Duckworth & Yeager, 2015). For example, teachers
in a classroom where most children struggle to follow classroom rules might rate a child with
moderate self-regulatory skills higher than would teachers of predominantly highly regulated
children. Parents’ ratings might be particularly biased as they lack a broad reference frame to
compare their child’s behavior to other children. This might explain why teacher reports are often
more predictive of children’s academic achievement than parent reports (e.g., Blair & Razza,
2007; von Suchodoletz et al., 2015).

Adult reports typically measure behaviors holistically, making it impossible to discern specific
self-regulatory competencies underlying these skills (e.g., inhibitory control or working memory).
Furthermore, teachers’ or parents’ ratings of self-regulatory skills may be conflated with non-
regulatory skills (e.g., compliance) and child performance in other areas (e.g., academic per-
formance; Obradović et al., 2018). Adult reports therefore may not be suitable for accurately and
sensitively indexing child self-regulatory skills, beyond providing a rough estimate of children’s
within-context developmental position or rank in this ability.

Finally, as adult reports describe children’s typical behavior over a reference period rather than
behavior at a particular point in time, adult reports cannot capture short-term intra-individual
differences in children’s regulation arising from specific social-contextual factors (and are even
questionable for capturing long-term change given evidence of stability in absolute scores;
Howard et al., 2019).

Observational Measures

Both direct assessments and adult reports excel at capturing differences between individuals at a
given time point, as well as developmental change within individuals. However, both approaches
provide little insight into shorter-term fluctuations in self-regulation over the course of a day or
week, for example, or the role of specific contextual factors in explaining variability in children’s
scores. This is exacerbated by their other drawbacks, such as low ecological validity for direct
assessments and subjectivity for adult ratings. For researchers seeking to understand children’s
behavior in everyday contexts and investigate how social–contextual factors influence fluctuation
and incremental growth in self-regulation, child observations are an alternative to existing
measurement approaches.

Observational measures create the opportunity to assess children’s self-regulation in everyday
contexts. Assessors or trained observers rate whether a child’s behavior indicates the application
of self-regulation and the sophistication of that application. By employing a standard method to
code behaviors and a rater that does not know the child, observations can be more objective than
adult reports. Many of these measures are also ecologically valid, directly observing children’s
authentic behaviors and responses in everyday settings or situations that require self-regulation.
Researchers have long used direct observations of children’s classroom behaviors to study in-
attentive, hyperactive, and impulsive behaviors associated with attention-deficit/hyperactivity
disorder (e.g., Platzman et al., 1992). Measures that assess psychopathologies usually take
specificities of the disorder into account, for example, to diagnose attention-deficit/hyperactivity
disorder impairments must persist across situations and contexts (Toplak et al., 2013). In more
recent years, researchers have also developed observational ratings for assessing self-regulation in
typically developing populations (see Table 1 for examples).

Observations of self-regulation can include structured, semi-structured, or unstructured ap-
proaches. For example, the Preschool Self-Regulation Assessment report (PSRA; Smith-Donald
et al., 2007) is a 28-item rating scale assessing children’s emotions, attention, and behavior during
a set of highly structured self-regulation tasks. This observational measure offers raters an op-
portunity to evaluate how children respond to situations which put demands on their attention
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Table 1. Examples of Observational Measurement Approaches.

Observational
measures

Preschool Self-Regulation
Assessment (PSRA) assessor
report (Smith-Donald et al.,

2007)

Preschool Situational Self-
Regulation Toolkit

(PRSIST; Howard et al.,
2019)

Regulation Related Skills
Measure (RRSM; McCoy

et al., 2022)

Technical aspects of measures

Number of
items

28 items (4-point Likert
scale)

9 items (7-point Likert
scale)

16 items (4-point Likert
scale)

Example item “Remains in seat appropriately
during test”

“Did the child sustain
attention, and resist
distraction, throughout the
instructions and activity?”

“Follows classroom rules and
routines independently”

Subscales - Attentive/Impulse control
scale (α = .89)

- Cognitive self-regulation
(α = .95)

- Attention control (α = .82)

- Positive emotion scale
(α = .87)

- Behavioral self-regulation
(α = .86)

- Inhibitory control (α = .70)

Who completes
coding?

Trained observer conducts
live coding following
direct assessments

Trained observer
conducts live coding
following each activity

Trained observer conducts
video coding

Reported inter-
rater
reliability

ICC = .82 for attention/
impulse control

Individual item percent
agreement = 80%,
kappa = .69

Three criteria: Mean
difference in average
rating <.75, correlation
between item ratings
>.70, at least 80% of item
ratings within one point

Validity Concurrent validity with
problem behaviors,
academic achievement,
and social competence

Concurrent validity with
school readiness and
with task-based
assessment and adult
rating of self-regulation

Concurrent validity with
teacher ratings and task-
based assessments of self-
regulation

Characteristics of the assessment situation

Typical
application of
measure

Assessment of children’s
self-regulation during
their completion of other
structured and
standardized direct
assessments

Assessment of children’s
self-regulation while
playing a game with
peers or playing a
guessing game one-on-
one with an adult

Assessment of children’s
self-regulation in naturally
occurring child-led and
teacher-led classroom
activities and the
subsequent transitions

Level of
structure
during
assessment

Highly structured (lab-like
environment)

Semi-structured (activities
that are typical of, and
are conducted in, a
classroom)

Unstructured (naturalistic
classroom environment)

Familiarity of
task

Tasks tend to be unfamiliar Tasks tend to be familiar Tasks are part of children’s
daily classroom
environment

Role of peers
during
assessment

No peer interaction Peers as play partners in
one of the activities

There may be peer
interaction

Role of teacher
during
assessment

No teacher interaction No teacher interaction There may be teacher
interaction
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(e.g., “Pays attention during instructions and demonstrations”) and behavioral inhibition (e.g.,
“Lets examiner finish before starting task; does not interrupt”; Smith-Donald et al., 2007).
Another measure, the Preschool Situational Self-Regulation Toolkit assessment (PRSIST;
Howard et al., 2019), uses semi-structured group and individual activities, namely: a memory-card
matching game completed in a group with four peers, as well as a curiosity box guessing game.
The different activities used for the PRSIST have inherent self-regulation demands, such as turn
taking, resisting impulsive behaviors, rules that should be followed, and internalization of self-
regulation processes. A trained observer rates children’s ability to self-regulate on nine items
tapping cognitive self-regulation (e.g., “Did the child sustain attention, and resist distraction,
throughout the instructions and activity?”) and behavioral self-regulation (e.g., “Did the child
control their behaviors and stay within the rules of the activity?”; Howard et al., 2020). A third
measure, the Regulation Related Skills Measure (RRSM; McCoy et al., 2022), is an unstructured
observation wherein children are observed during the last 5 minutes of naturally occurring teacher-
led and child-led situations in early childhood classrooms, as well as transitions from one activity
to the next. As such, children are observed during diverse activities which are not predetermined or
controlled. The RRSM includes 16 items that assess children on similar constructs as PRSIST.
Example items include “Pays attention to activity at hand” or “Follows classroom rules and
routines independently”.

Opportunities for Advancing Knowledge Using
Observational Approaches

The three measures described above and in Table 1 demonstrate the range of observational
approaches available to assess children’s self-regulation in different contexts. We argue that such
approaches present opportunities to advance understanding of intra-individual differences in
children’s self-regulation, its social-contextual influences, and how its constituent elements
combine to affect self-regulatory success or failure.

Child Observations Can Provide New Insights Regarding Intra-Individual Differences
of Self-Regulation

Observational measures are uniquely positioned to capture repeated measurements of children’s
behavior and thereby detect intra-individual variability in self-regulation. To date, little is known
about the variability versus the “stability” of children’s self-regulation across situations, despite
caregivers experiencing this firsthand and theoretical models hypothesizing that self-regulation is
dynamic in response to external factors in the environment (Nigg, 2017).

The lack of studies on intra-individual variability may be due to the constraints inherent in
direct assessments (administration in a fixed, standard situation, limiting contextual and envi-
ronmental variability) and adult reports (broad measures providing a global estimate) that we
reviewed above. Hence, adult reports are not precise or sensitive enough to capture intra-
individual changes across contexts and indeed are intended to aggregate across them.

Observational measures may provide opportunities to overcome these limitations. For ex-
ample, the PRSIST scale can be applied within two prescribed activities but also outside of them
(using its items, elaborations and scoring scheme). Similarly, the RRSM was designed to observe
children’s self-regulation across a variety of typical classroom activities, meaning that it is
specifically designed to capture repeated observations of behavior during a range of activities,
social contexts, and parts of the school day. Using the RRSM, McCoy et al. (2022) found
substantial intra-individual differences in children’s attention and inhibitory control across
classroom activities.
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Investigating The Influence of Social-Contextual Factors on Children’s Self-Regulation

Observational measures are also uniquely suited to investigating questions about social–
contextual factors that help or hinder children to regulate their attention and behavior in the
classroom. As noted above, children’s regulation is thought to emerge through ongoing trans-
actions between children and their social environments (Sameroff, 2010). As a result, external
influences from the social environment—including interactions with adults and peers, social
norms, classroom routines and expectations for behavior—are important influences on self-
regulation (Nigg, 2017). However, the influence of social or regulatory partners is rarely taken into
consideration in research (Finch et al., 2019). One reason might be that the child literature relies on
the skill model of self-regulation, which considers self-regulation as a relatively stable individual
competence (Eisenberg et al., 2004). After all, the most commonly used measures of self-reg-
ulation—direct assessments and adult reports—are designed to capture stable individual dif-
ferences. Little is known about immediate social influences on children’s enactment of regulation,
despite its importance to developmental theory.

Furthermore, although self-regulation has been acknowledged to develop in interaction with
social partners (e.g., Bernier et al., 2010; 2015), the primary focus of research is typically on adult
caregivers and the quality of interactions are usually considered as a longitudinal predictor of
children’s self-regulation (Robson et al., 2020) rather than a social influence in the moment.
However, it is well-recognized that these continual, varying social influences are what build
children’s capacity for self-regulation (Sameroff, 2010; Vygotsky, 1978). Caregivers and their
infants influence one another moment-to-moment by responding to each other’s emotional or
behavioral cues and infants build internal mental representations based on the interactions that
they experience (Beeghly & Tronick, 2011). These internal mental representations can include, for
example, how emotional conflicts can be resolved or expectations of how social partners may
respond (Beeghly & Tronick, 2011). Further, after children acquire measurable self-regulation
skills in early childhood, social partners such as parents and peers are often no longer considered
when explaining self-regulation scores. As a result, the role of social partners in childhood self-
regulation is not well understood, although it might consistently be involved in regulation
throughout and beyond childhood (Beckes & Coan, 2011; Coan et al., 2006).

Observational measures could help researchers to understand these social influences. For
instance, in the PRSIST measure children play a group memory-card matching game, which
requires turn taking, following rules, and managing frustration (Howard et al., 2020). Assessing
children’s self-regulation skills across time and different groups and analyzing howmanifestations
of self-regulation vary depending on the group composition may help understand how peers
influence children’s self-regulation responses in the moment and the upper- or lower-bounds of
regulation we could expect to see from a child.

Observational measures can also help researchers to understand contextual influences beyond
social factors. For example, observational measures could be used to understand how the level of
structure in an activity could facilitate children’s self-regulation. There is evidence that more
structure at home (Berry et al., 2016; Hughes & Ensor, 2009) and more stable routines at school
(Rimm-Kaufman et al., 2009) are associated with individual differences of self-regulation. Still,
insufficient work has examined how different children (or groups of children) respond to various
levels of structure and support in the classroom, despite clear relevance for practitioners. In one of
the few available studies on this topic, using the RRSM, McCoy et al. (2022) found that children
showed greater self-regulation during classroom transitions than in child- and teacher-led ac-
tivities. Children also showed greater dysregulation during classroom story time, and those
showing the greatest shift toward dysregulation were children rated by their teachers as typically
demonstrating lower levels of self-regulation (Koepp et al., 2021). These findings suggest that
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children’s regulation can be influenced by the situations and activities in which they are engaged at
the moment of the observation. By observing intra-individual variability, researchers can better
understand how individual children respond to contextual factors and direct education and in-
tervention efforts aiming to impact children’s ongoing development in self-regulation.

However, a challenge of observational measures arises from the difficulty to control some
environmental aspects of the observation, such as the level of structure in the classroom and the
behavior of peers. In other words, the same variability in environmental aspects that can facilitate
questions about contextual influences can present challenges for comparability when using
unstructured observations. For example, children’s classroom environments can be very different
(e.g., highly controlled vs. chaotic), and may influence their ability or opportunity to demonstrate
their self-regulation. Although the classroom environment is better controlled in semi-structured
observations (e.g., when using the PRSIST), certain elements remain variable. Different peers, for
example, could facilitate children’s ability to demonstrate self-regulation or they could detract
from it (although, after single observations, aggregate evidence from the PRSIST assessment
indicated low intraclass correlation between self-regulation ratings within the group; Howard
et al., 2019).

Investigating The Integrated Nature of Self-Regulation

Direct assessments often fail to account for the integrated nature of self-regulation. That is,
researchers frequently assess self-regulatory skills in isolation (e.g., working memory or in-
hibitory control), even though self-regulation constitutes an array of skills such as cognitive,
behavioral, and emotion regulation that must be used in tandem to accomplish one’s goals (Blair &
Raver, 2015). To illustrate how complex skills emerge from a combination of simple skills, Jones
et al. (2016) use the analogy of playing basketball. In basketball, foundational skills such as
dribbling and shooting are necessary for playing the game. Still, evaluating only these isolated
skills might not be as informative as observing players coordinating these skills, in interaction with
their teammates, while adapting to challenging circumstances. Similarly, while direct assessments
often aim to capture information about children’s skills in isolation and out of context, obser-
vations in situ offer an opportunity to better understand the interaction between components of
self-regulation and contextual factors. Levels of behavioral and cognitive aspects of self-
regulation, for instance, are found to differ non-systematically (Howard et al., 2020), and may
also be differentially susceptible to contextual stimuli. They also may not develop perfectly in
concert, nuancing notions of when and how to intervene across self-regulation components. Thus,
observational measures offer a more nuanced account of the varied intersections between
children’s cognitive, behavioral, and social-emotional self-regulatory skills (e.g., PRSIST and
RRSM) in situations where it is necessary to navigate rules, expectations, and relationships.

Lessons Learned

All authors of this piece have applied observational measures of self-regulation in their research,
and some were involved in the development of observational measures (Dana C. McCoy and
Andrew E. Koepp were involved in the development of the RRSM; Steven J. Howard was
involved in the development of PRSIST). Here we offer some lessons learned. The first lesson we
have learned is the unique contribution that observational approaches add to the traditional point-
in-time estimation of self-regulation. Evidence from the PRSIST tool showed that when the
observational measure of self-regulation was combined with other sources of information about
children’s regulation (e.g., teacher reports and direct assessments), prediction of school readiness
was improved over models that included these measures individually (Howard et al., 2021). The
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RRSM has also been found to capture aspects of self-regulation that are distinct from what is
captured via other measures (direct assessments and teacher reports), showing low to moderate
correlations with existing measures despite adequate inter-rater reliability (McCoy et al., 2022).
Thus, there is empirical evidence that observational measures capture aspects of self-regulation
that other measurement approaches miss, such that adding them to other measurement approaches
increases the prediction of child outcomes.

Yet a primary challenge for observational assessments is that they cannot provide direct in-
formation on fundamentally internal processes of self-regulation (Nigg, 2017). As a result, when
using observational measures, one must use behavioral cues to infer the enactment (or lack of)
self-regulation. However, behaviors across situations or children may not always look the same, so
observational measures require a discerning eye and intensive training. One way we have col-
lectively addressed this problem is by providing coders with anchor descriptors for each item.
These anchors provide descriptions of behaviors that indicate, in the given setting, what it looks
like when children are engaging their attention, ignoring distractions, inhibiting automatic im-
pulses, as well as what it looks like when they are not (see https://projects.iq.harvard.edu/files/
rrsm/files/rrsm_observation_scoring_guide.pdf for examples of RRSM anchor items). Providing
these anchor items, and elaborations to discern gradations between them, helps to standardize how
observed behaviors, patterns or tendencies should be captured with ratings of self-regulation.

A related challenge arises in interpreting children’s behavior. In particular, it can be difficult to
differentiate between self-regulation and compliance (Duckworth & Yeager, 2015). Compliance
implies following rules simply because an adult requests it and indicates a lower level of de-
velopment in comparison to self-regulation (Kopp, 1982), which requires a more flexible, self-
motivated adaptation of behavior where children guide themselves (Feng et al., 2017; Kochanska
et al., 2001; Kopp, 1982). Similarly, there can be various reasons why children struggle to follow
rules ranging from forgetting about rules, intentionally breaking rules, to not following rules
because of lack of self-regulation. However, difficulties differentiating between self-regulation
and compliance are not unique to observational measurement approaches. As noted above,
teachers also struggle to differentiate between self-regulation and compliance when evaluating
children’s behavior using adult reports (Vasseleu et al., 2021). Adult reports often assess children’s
self-regulation in relation to class rules and children’s independent regulation is considered less
frequently, making adult reports particularly susceptible to compliance problems. In fact, teachers
sometimes consider compliance and non-disruptive behavior seminal (or sometimes exclusive)
indicators of self-regulation (Vasseleu et al., 2021). Direct assessments present similar challenges.
In a telling example, children growing up in interdependent cultural contexts emphasizing
obedience and parental control have been found to outperform on a delay of gratification task
children from cultural contexts that emphasize child autonomy (Lamm et al., 2018). Similarly,
being part of a group that delays behavior also seems to influence children’s ability to wait for a
reward (Doebel & Munakata, 2018). Although all self-regulation measurement approaches face
challenges to differentiate compliance, observational approaches might be better suited to em-
phasize the internalization and independent enaction aspects of self-regulation. That is, in ob-
servational approaches, contextual factors such as verbal reminders or comparison with peers can
be taken into consideration. For example, the contextual checklist of the RRSM asks if teachers
provided behavioral redirection or feedback during the observed activity giving some indication if
children had internalized rules and were able to enact them independently.

Besides the difficulty in interpreting some observed behavior, there are also challenges of
unstructured naturalistic observations. Some skills such as emotion regulation or planning might
only be called upon infrequently, and therefore may be difficult or impractical to measure. Our
observational RRSM data suggested there were few instances of emotional dysregulation during
regular classroom activities and many children demonstrated regulated behavior most of the time
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(McCoy et al., 2022). This presents a challenge for generating holistic self-regulatory scores,
because some children are not observed in situations that are equal in their challenge to self-
regulation or their engagement of distinct skills. Further, highly internal contributors to self-
regulation such as executive functions or planning are difficult to infer from behavior unless the
activity presents sufficient demand that challenges that skill (Rabbitt, 1997). Children can also
sometimes opt out of classroom situations that challenge self-regulation, and this self-selection
may vary with self-regulation ability. Semi-structured or structured observations such as PRSIST
or the PSRA assessor report address this challenge to an extent. A consistent challenge, however,
is that emotion regulation can be difficult to observe and assess because if one regulates their
emotion or does not become frustrated easily, this is not displayed, making it difficult to un-
derstand how children recover and regulate (Howard et al., 2020; Kok, 2017). These challenges
are also not unique to observational measures, as adult ratings of behavior must also rely on
observations of self-regulatory behaviors (Duckworth & Yeager, 2015). Direct assessments are
even more problematic in this regard, as they often intentionally forego emotional challenge in the
testing situation (Diamond, 2013).

Another challenge is that observational, ecologically valid measures are more difficult to
implement than collecting data that relies on direct assessments or adult reports. Observational
measures are time- and resource-intensive (McCoy et al., 2017). Data collection, training of
coders, and establishing inter-rater reliability requires time and, where video coding is involved,
this process is also labor intensive. However, several strategies have been used to mitigate these
challenges. Developing anchor items, which provide examples of regulated and dysregulated
behavior for each item, has helped establish inter-rater agreement. Further, training modules with
in-built inter-rater reliability checks (as in the PRSIST assessment) can be a useful support prior to
in-field training and data collection (Early Years Toolbox, 2019). Finally, in the PSRA children are
observed by trained observers while completing tasks and no video coding is required.

Another consideration for applied researchers may be how many observations they need to
collect for the children in their studies. Researchers might think about this in two ways. They
might first consider the range of situations or settings in which they want to observe the child (e.g.,
child- versus teacher-led activities) and ensure that they observe children in each of the situations
or settings that are important for the research question. The second consideration is how many
observations are needed to determine a child’s range or typical level of self-regulation. This is an
area for future empirical work, where researchers establish the number of observations that
maximize concurrent or predictive validity while balancing the demands of conducting additional
observations.

Despite these challenges, some aspects of the observational measures also make them easier to
implement. Although the observational measures require time and energy on the part of re-
searchers, there is very little burden on participants because they are simply observed, either as
they complete regular classroom activities (RRSM) or participate in semi-structured, game-like
assessments with their peers (PRSIST). Because of this lower burden, educators have been
generally willing to work with us on our research projects and allow us in the classroom. Many
educators were also interested in learning about children’s self-regulation and educators some-
times continued to use the tool to inform their own planning and practice (Vasseleu et al., 2021). In
this sense, with additional validation work, observational measures could become useful for-
mative tools for educators (Howard et al., 2020). This would necessitate, for instance, research
into the viability of educator use (inter-rater reliability between educators and researchers), as well
as the establishment of suitable training, educational support, and linked practices (including what
to do with and about the data). In learning about these measures and how to apply them, there may
be an opportunity for educators to also learn about children’s self-regulation and what it looks like
in their classrooms.With this information, they may be better able to tailor practices to the needs of
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the children in their classrooms. It may also be that, if educators can attain reliability, research
studies could use educators to help collect data, and thus break down geographic constraints and
reach hard-to-reach children and communities. Although this would offer an opportunity to
include specific populations, inter-rater reliability would need to be established carefully to avoid
subjectivity.

In sum, when applying observational measures, researchers may experience challenges
concerning the interpretability of children’s behavior, the unstructured environment, and im-
plementation. Although observational measurement approaches have great potential, measure-
ment approaches should be carefully chosen based on the research question. The next section
describes research questions and their fit to different measurement approaches.

Measurement Approach Selection—There Is No One Size Fits All

Observational measures can enhance our understanding of how children self-regulate their be-
havior in highly complex and unpredictable situations with differing rules, hidden expectations,
and emotional demands that cannot be mimicked in direct assessments. However, when choosing
a measurement tool, we recommend researchers evaluate the benefits and costs of each approach
(i.e., direct assessments, adult reports, and child observations), as there is no “gold standard” tool
or approach for all questions we must ask about self-regulation.

For some applications, observational measures may not be the best choice. For example, for
research where a single index is sufficient, longitudinally predictive measures such as the Head-
Toes-Knees-Shoulders task (Cameron Ponitz et al., 2009), or adult reports, may do as well or
better than observational approaches, with fewer resources required for training and data
collection.

In contrast, if researchers aim to test the extent to which an intervention improved adaptive
classroom behaviors (e.g., standing in line, taking turns, and not shouting out), direct assessments
might be less appropriate. It is not yet clear if children’s performance on direct assessments reflects
their self-regulation behaviors and choices in everyday situations (Jones et al., 2016). Indeed,
there are cases of observational measures of self-regulation being successfully used to detect
outcome differences in intervention studies (Howard et al., 2020; Raver et al., 2011). For example,
Raver et al. (2011) used the PSRA assessor report in combination with direct assessments in an
evaluation study of the Chicago School Readiness Program (CSRP). The assessor report and
direct assessments of executive functions detected intervention differences. Howard et al. (2020)
used the PRSIST scale along with adult reports and direct assessments to evaluate a program
designed to enhance children’s self-regulation. However, significant effects of the intervention
were only found with direct assessments. The authors suggested that this was probably related to
the intervention (e.g., intensity, duration, and implementation quality) and not the measures.
Relatedly, interventions could benefit from observational measures, using them for formative (in
addition to summative and evaluative purposes) to tailor the intervention to specific individuals,
situations, conditions, and circumstances. Direct observations are also well suited to within-person
study designs, including single-subject designs. For example, researchers might observe how an
individual child responds in different conditions and contexts, such as receiving instructional
supports during some activities but not others.

Moreover, observational measures’ ecological validity, easy applicability in school settings,
consideration of context, and ability to detect intra-individual differences make them valuable for
researchers who are interested in applied self-regulation in the classroom. As described before,
observational measures can be used to better understand the role of social–contextual factors in
children’s self-regulation development. Social interaction styles (e.g., role of peers or teachers) or
concrete situational supports (e.g., routines) that appear to benefit children’s self-regulatory skills
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can be identified and policy makers and practitioners could make use of these findings. As more
researchers use observational approaches, we will be able to build on the experiences of others, for
example, regarding which circumstances and for which questions this approach is useful. Fea-
sibility of these observational tools can be discussed amongst researchers and adjustments can be
made, leading to a virtuous cycle of refinements. This process can lead to improvement of
ecologically valid measurement approaches and proliferation of these tools in the research
community.

Conclusion

Different measurement approaches such as direct assessments, adult reports, and child obser-
vations can each contribute to our understanding of children’s self-regulation. The application of
multiple measurement approaches would be ideal but can be too costly for researchers or bur-
densome for participants. Hence, researchers are often forced to opt for one measurement ap-
proach over another. We argue that, depending on the nature of the research question,
observational measures may be an under-utilized resource for capturing children’s self-regulation
in real-world contexts (Robson et al., 2020). Rather than favoring one measurement approach over
another, we want to encourage a discussion and optimized decisions regarding the situations for
which each measurement approach is best suited. Observations open new possibilities for applied
research that can enhance our knowledge of children’s behavior in everyday environments beyond
unfamiliar, decontextualized, highly structured tasks that have unclear parallels to the everyday
situations in which children are expected to self-regulate. This knowledge is highly valuable for
researchers and practitioners, increasing our understanding of children’s self-regulation devel-
opment and catering interventions more precisely towards children’s needs.
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