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Emotion regulation has emerged as a popular topic, but there is doubt about its viability as a scientific construct.
This article identifies conceptual and methodological challenges in this area of study and describes exemplar
studies that provide a substantive basis for inferring emotion regulation. On the basis of those studies, 4
methods are described that provide compelling evidence for emotion regulation: independent measurement of
activated emotion and purported regulatory processes; analysis of temporal relations; measurement across
contrasting conditions; and multiple, convergent measures. By offering this perspective, this article aims to
engage thoughtful debate and critical analysis, with the goal of increasing methodological rigor and advancing
an understanding of emotion regulation as a scientific construct.

The concept of emotion regulation has become
popular in the psychological literature. In the study
of child development, for example, the topic has
been the subject of several books (Bradley, 2000;
Eisenberg & Fabes, 1992; Fox, 1994; Garber & Dodge,
1991; Schore, 1994) and special sections of journals
(Dodge, 1989; Eisenberg &Moore, 1997; Stifter, 2002).
Searches of the general literature reveal hundreds of
diverse studies that either used the term directly (i.e.,
referred to emotion regulation or related terms such
as emotional control, affect regulation, emotion
management) or indirectly (e.g., interpreted findings
in terms of emotion regulation). These studies vary
in a broad range of ways. Some focus on how emo-
tions regulate other psychological processes (e.g.,
degrade a cognitive operation) and others focus on
individual differences in emotional self-regulation.
Some treat emotion regulation as a trait (e.g., the
well-regulated person); others treat it as a transitory
state change (e.g., moment-to-moment adjustments
in emotion). The literature also examines emotion
regulation in diverse contexts, from the intimacies of
close relationships (e.g., Field, 1994; Gottman, 1994)
to public behavior in the athletic arena and work-
place (Fisher & Ashkanasy, 2000; Grandey, 2000;

Hanin, 2000). In the developmental literature, stud-
ies of emotion regulation span infancy and toddler-
hood (e.g., Field, 1994; Grolnick, Bridges, & Connell,
1996), childhood (Eisenberg, 2001; Shields & Cic-
chetti, 1997), adolescence (e.g., Kobak, Cole, Ferenz-
Gillies, & Fleming, 1993; Zimmerman, 1999), and
adulthood (e.g., Carstensen & Charles, 1998; Magai
& Cohen, 1998).

The broad popularity of the concept of emotion
regulation, however, co-exists with concern about its
status as a scientific construct. The concept has been
applied to such a range of diverse phenomena that
its utility as a construct has been questioned (e.g.,
Cicchetti, Ackerman, & Izard, 1995; Gross, 1998;
Kagan, 1994; Rutter, 1991; Stansbury & Gunnar, 1994;
Underwood, 1997). Thus, there is enthusiastic pur-
suit of a construct called emotion regulation but
cautious concern about whether it is a viable con-
struct. Researchers interested in the development of
emotion regulation, then, are at an important cross-
roads: Pursue the idea despite the cautions and
challenges or abandon it as a diffuse, overinclusive,
poorly defined notion.

So why pursue the study of emotion regulation?
What does it offer that cannot be achieved through
studying other aspects of children’s emotional de-
velopment? It offers a unique perspective that differs
from those offered by studies of emotion expression,
emotion language, and emotion understanding. The
construct of emotion regulation proposes to account
for how and why emotions organize or facilitate
other psychological processes (e.g., focus attention,
promote problem solving, support relationships)
and yet why they can have detrimental effects (e.g.,
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disrupt attention, interfere with problem solving,
harm relationships). The concept of emotion reg-
ulation has appeal in child development research
because of its role in integrating an understanding of
typical and atypical development (Cole, Michel, &
Teti, 1994; Denham, 1998; Eisenberg, 2001; Keenan,
2000; Saarni, 1999).

Unfortunately, the child development literature
might lead a new reader to conclude that the valence
of an emotion is the sufficient ingredient for pre-
dicting outcomes. Negative emotions could be con-
strued as culprits that disorganize functioning.
Conversely, positive emotions could be construed as
singularly important to successful developmental
outcomes. This is an overly simplistic view. The val-
ue of the concept of emotion regulation is as a tool to
understand how emotions organize attention and
activity and facilitate strategic, persistent, or pow-
erful actions to overcome obstacles, solve problems,
and maintain well-being at the same time as they
may impair reasoning and planning, complicate and
compromise interpersonal interactions and relation-
ships, and endanger health (Cole, Michel, et al., 1994;
Gross & Munoz, 1995). It is not the valence of an
emotion but the complex processes by which emo-
tions relate to cognition and behavior and ultimately
developmental outcomes that must be con-
ceptualized and studied. The concept of emotion
regulation serves this purpose.

In stating the importance of emotion regulation,
we do not intend to convey that it takes priority over
other domains of psychological development, such
as cognition, perception, or social relations. Rather,
any psychological account of child development is
incomplete without understanding the importance
of emotions as motivators. They infuse experience
with meaning. Certain aspects of cognition allow us
to calculate the distance between the chair and the
door. Emotion allows us to evaluate steadily and
quickly whether it is in our interest to stay in the
chair and to act instantly if we need to escape
through the door. Emotion regulation helps us stay
in the chair even when we feel compelled to escape.

Enthusiastic popularity does not address doubts
and concerns about the value of emotion regulation
as a scientific construct. Instead, such enthusiasm
only increases the need for the highest scientific
standards in the research enterprise. Despite the
germinal works on the topic (e.g., Fox, 1994), re-
search designs in emotion regulation have been
limited in their scientific rigor and clarity. Our
reading of the current child development literature
generated three major concerns. First, most studies of
emotion regulation use the term without definition.

Second, most studies employ methods that fail to
distinguish between emotion and emotion regula-
tion. Third, most studies interpret relations between
the valence of emotion (positive or negative) and a
factor of interest (e.g., adjustment) as providing in-
formation about emotion regulation without sup-
plying evidence of any regulatory process. Future
studies must pay careful attention to definition and
method to provide substantive evidence for the
regulating and regulated aspects of emotions.

In this article we address some of the challenges
researchers face in distinguishing emotion regulation
from emotion. We draw on works on emotion theory
and emotion regulation to state the working defini-
tions that we have adopted to guide our research. We
then present selected examples, from the child de-
velopment literature, of studies that produced sub-
stantial inferential evidence of emotion regulation.
Based on these works, we summarize four methods
that these studies used to provide such compelling
evidence. We have not solved all the thorny issues
involved in this enterprise, nor do we intend to
convey that our approaches are the only methods
that can be used to study emotion regulation. Our
presentation is intended to highlight some of the
salient problems in this area of study and to dem-
onstrate that they can be overcome despite
significant challenges to the study of emotion
regulation.

First Things First—Definitional Challenges

To distinguish the construct of emotion regulation
from that of emotion, one must define emotion. Some
have argued that emotions are inherently regulatory
and that the two concepts cannot be distinguished
(e.g., Stansbury & Gunnar, 1994) or that our under-
standing of emotion is so limited it cannot be dis-
tinguished from emotion regulation (Kagan, 1994).
To advance research in emotion regulation, the re-
searcher must articulate a position in relation to
these conceptual and definitional challenges and at-
tempt to define the constructs.

What Is Emotion?

Unfortunately, there is no consensus on the nature
of emotion. There are many theories of emotion, and
each contemporary emotion theory offers a different
definition. Consequently, there is no ‘‘gold standard’’
for methods of studying emotion. In our view, it is
crucial for each emotion regulation researcher to
articulate a conceptual approach and define the
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constructs invoked if work in this area is to be sci-
entifically viable and rigorous. We approach the
definitional challenge by adopting assumptions
shared by the emotion theories most often cited in
the literature on emotion regulation in early child-
hood (Barrett & Campos, 1987; Frijda, 1986; Izard,
1977; Lazarus, 1991; Sroufe, 1996; Tomkins, 1962,
1991). Despite substantial differences among them,
they share a neo-Darwinian influence, viewing
emotions as biologically prepared capabilities that
evolved and endured in humans because of their
extraordinary value for survival. Emotions are a kind
of radar and rapid response system, constructing
and carrying meaning across the flow of experience.
Emotions are the tools by which we appraise ex-
perience and prepare to act on situations.

We have extracted several assumptions about the
nature of emotion from our reading of these various
theories that influence our empirical efforts. We as-
sume that emotions are biologically endowed pro-
cesses that permit extremely quick appraisals of
situations and equally rapid preparedness to act to
sustain favorable conditions and deal with unfavor-
able conditions. The term appraisal, introduced by
Arnold (1960), refers to the process of appreciating
the specific significance of a situation (or perception
or representation of a situation) for individual well-
being (Barrett & Campos, 1987; Frijda, 1986; Lazarus,
1991; Scherer, Schorr, & Johnstone, 2001). Thus,
emotions are partly defined as a means of evaluating
experience. The process of appraising is linked to
readiness to interact in certain ways with the en-
vironment (Arnold, 1960; Frijda, 1986). That is, ap-
praisals are accompanied by tendencies to be ready
to respond in a particular way. Whether appraisals
cause emotions, whether emotions are appraisals,
whether appraisals precede or co-occur with action-
readiness tendencies, whether specific discrete
emotions are associated with specific discrete action
tendenciesFall these matters are unresolved in the
literature. Therefore, we prefer the view, eloquently
stated by Campos, Mumme, Kermoian, and Campos
(1994), that appraisal and action readiness are the
‘‘warp and woof’’ that constitute the fabric of emo-
tion. In thus describing these assumptions, there is a
risk of treating emotions as things. But emotion is a
process, a constant, vigilant process (Izard, 1977;
Walden & Smith, 1997), which periodically reaches a
level of detection for the person (i.e., a feeling) or an
observer (a friend, a parent, or even a developmental
scientist).

These assumptions about the nature of emotion
lead our work in the direction of trying to detect the
ebb and flow of a child’s emotions by observing the

child in particular circumstances, which are known
to afford particular appraisals and action tendencies,
and measuring the child’s emotional reaction in
those circumstances. A focus on emotions as ap-
praisal and action readiness directs methods away
from reliance on the assessment of conscious ex-
perience and to observations of the relation between
the person and the environment (Barrett & Campos,
1987; Witherington, Campos, & Hertenstein, 2001).
Because emotions are so rapid and fluid, often in-
volving micromomentary changes beyond the level
of detection that current technology allows, they
elude concrete or simple assessment. Observational
methods only approximate such dynamic processes
in children, but as we show, measures derived from
observations can provide an adequate basis for in-
ferring that emotion was activated and that regula-
tion occurred.

What Is Emotion Regulation?

The construct of emotion regulation has been
difficult to segregate from the construct of emotion
(Campos et al., 1994; Kagan, 1994; Stansbury &
Gunnar, 1994). One reason, of course, is the historical
lack of consensus on the definition of emotion.
Moreover, because the process of appraisal and ac-
tion readiness alters the experience and behavior of
the self and others, emotions are inherently reg-
ulatory (Campos et al., 1994; Haviland-Jones &
Kahlbaugh, 2000; Izard & Ackerman, 2000). If emo-
tions are inherently regulatory, how then are emotion
and emotion regulation distinct? We think it is pos-
sible to distinguish elements of appraising and
readying to act, which has regulatory effects on ac-
tion and social interaction, because emotions have
different effects depending on how they are regu-
lated. Thus, we suggest that one must attempt to
infer specific emotions have been activated and in-
dependently infer regulatory processes.

A second, related complication is that emotions
can be construed as having regulatory influences on
domains of functioning that are intimately related to
emotions. Emotions affect and are affected by phys-
iological activity, including cardiovascular (Porges,
Doussard-Roosevelt, & Maiti, 1994), cortical (Fox,
1994), and neuroendocrine (Stansbury & Gunnar,
1994) systems. These systems are not clearly distinct
from emotions themselves. Garber and Dodge (1991)
suggested that researchers distinguish intradomain
regulatory processes (aspects of emotional responses
influencing theoretically related components, such
as physiological activity, attributions about the sit-
uation) from interdomain processes (aspects of

Emotion Regulation 319



emotional responses influencing theoretically dis-
tinct, separate systems, such as social interaction).

A third definitional complication is that the term
emotion regulation is not only applied when emotion
processes are thought to influence other processes; it is
also applied to convey that emotions have the capacity
to be regulated. Many studies have examined
how individuals modify their emotional reactions,
eliminating, minimizing, switching, amplifying, or
redirecting them. Emotion regulation thus con-
ceptualized provides a way of considering why one
sad person seeks the solace of friends and another
turns to mood-altering substances. A dynamic view of
emotion regulation requires an appreciation that
emotions are regulated even as they are regulating.

A fourth definitional issue concerns confusion
about whether the term emotion regulation refers only
to optimal functioning or includes maladaptive
emotion regulation (Casey, 1996; Cicchetti, Ganiban,
& Barrett, 1991; Cole, Michel, et al., 1994; Garber &
Dodge, 1991; Keenan, 2000). To restrict the term for
optimal functioning confounds emotion regulation
with psychological health, overlooking the reg-
ulatory features of emotion in disturbed and at-risk
individuals. That is, emotion regulation in a person
with clinical problems, or at risk for them, is helping
that person deal with present situations even as
those very efforts may create risk for later or different
problems (Cole, Michel, et al., 1994; Thompson &
Calkins, 1996). This confusion contributes to equat-
ing positive emotion with ‘‘goodness’’ and negative
emotions with ‘‘badness.’’

A final issue that complicates our understanding
of emotion regulation is related to the fact that
emotions must be understood in context. Consider a
preschool boy’s apparent joy during an interaction
with his mother. How do we determine whether this
appearance of joy (smiling, laughing, lilting voice) is
joy? We use context. Depending on other features of
the interaction, we may conclude that the joy reflects
the goal of maintaining interpersonal harmony or
that it is rude and disrespectful, serving the goal of
maintaining dominance in the interaction. Thus, not
all joys are the same joy, although all may serve to
maintain a desired goal (Barrett & Campos, 1987;
Kagan, 1994). But another set of contextual cues
might lead us to say that the boy’s expression of joy
masks a different emotion, for example, that he is
actually angry with his mother but is covering that
over with apparent happiness. The joy is part of an
effort to regulate the anger. Emotions are fluid and
complex. The use of contextual variations and mul-
tiple cues is needed to converge on the correct in-
ferences in any study.

In sum, research in emotion regulation has been
plagued by a lack of clarity and definition. With this
in mind, we describe the working definitions that
help us navigate empirically through the difficult
challenges of research in this area. They are the tools
we have adopted, derived from the work of others,
to guide research methods.

Working Definitions of Emotion and Emotion Regulation

Despite lack of consensus about what emotions are,
ambiguities in the use of the term emotion regulation,
and the technical challenges inherent in studying
phenomena that are most surely micromomentary in
nature, researchers must have working definitions to
guide and advance research. Those definitions should
lead to methods that provide strong inference (a) that
an emotional state was activated and (b) that reg-
ulatory processes occurred independently. In follow-
ing our own advice, we summarize the working
definitions we use. As we have said, they are derived
from the works described previously. Emotions are
appraisal-action readiness stances, a fluid and com-
plex progression of orienting toward the ongoing
stream of experience. Emotions are moving targets
that are usually unseen (and unfelt). Emotions must
be inferred from evidence of the individual’s relation
to surrounding events. We use the word stance to
imply, as others have, that emotions involve being
poised, oriented, ready, or inclined toward a course of
action. The term stance connotes that the individual is
evaluating a situation (appraising) and inclining to-
ward a particular class of actions (action readiness).

Emotion regulation refers to changes associated
with activated emotions. These include changes in the
emotion itself (e.g., changes in intensity, duration;
Thompson, 1994) or in other psychological processes
(e.g., memory, social interaction). Emotion regulation
is not defined by which emotions are activated but by
systematic changes associated with activated emo-
tions. Thus, evidence that one person is angrier than
another does not by itself show that the first person is
regulating anger differently from the second.

The term emotion regulation can denote two types of
regulatory phenomena: emotion as regulating and
emotion as regulated. In each case, the regulatory as-
pects must be conceptualized independently of which
emotion is activated initially. Emotion as regulating
refers to changes that appear to result from the acti-
vated emotion. Again, the distinction between in-
tradomain and interdomain changes bears repeating
(Garber & Dodge, 1991). An independence of emotion
and regulation, applied to intradomain changes, must
be carefully considered and justified theoretically.
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Intradomain changes (e.g., relations between fear, as
judged by facial expression and behavior, on an
emotion-related system such as cardiovascular activ-
ity) may reflect the systemic nature of emotion rather
than an independent emotion regulating a separate
system (Stansbury & Gunnar, 1994).

Emotion as regulating also refers to interdomain
changes (e.g., a child’s sadness altering a caregiver’s
discipline strategy). In the latter case, the researcher
momentarily segregates emotion process and social
process, much as a snapshot captures a moment,
while appreciating that the two are inextricably re-
lated. Systematic evidence that one’s own, or an-
other’s, activity changes the valence, intensity, or
duration of an activated emotion constitutes evi-
dence of emotion as regulating.

Emotion as regulated refers to changes in the ac-
tivated emotion. These include changes in emotion
valence, intensity, or time course (Thompson, 1990,
1994) and may occur within the individual (e.g., re-
ducing stress through self-soothing) or between in-
dividuals (e.g., a child makes an unhappy parent
smile). Interdomain changes are closely related to the
regulation of emotion. For example, a day care
worker changes his or her discipline strategy in re-
sponse to a youngster’s sadness and the youngster’s
sadness is modified by the new caregiver behavior
and then, it is hoped, both feel better than they had.
Emotion as regulated is not limited to such positive
scenarios, however, and can include examples of
strategies that may be judged by other criteria as
maladaptive (e.g., Cole, Michel, et al., 1994).

Until advances in research methods afford new and
improved definitions, emotion regulation researchers
must provide working definitions of their constructs
to increase clarity. Furthermore, there is a need for
operational strategies that provide a strong empirical
basis for inferring emotion regulation. Methods that
demonstrate change promise to contribute to the un-
derstanding of emotion regulation more thanmethods
that focus solely on emotion valence. If change cannot
be captured as an index of regulatory processes,
creative uses of contrasting conditions and multiple,
converging measures offer promise for increasing the
level of inferential interpretation. We next illustrate
these points by describing studies that have provided
compelling evidence with which to infer emotion
regulation in early childhood.

Developmental Evidence for Emotion Regulation

At present, research in emotion regulation faces
technical limits in distinguishing emotion regulation
from emotion itself. It is difficult to distinguish the

initial intensity of an emotional reaction from reg-
ulation of that emotion (Kagan, 1994). At the physi-
cal level, emotional reactions emerge from neural
activity that occurs in milliseconds (see Davidson,
Jackson, & Kalin, 2000). Traditional emotion mea-
sures (e.g., facial expression, subjective report, phys-
iological markers) are as likely to reflect regulatory
influences as they are emotional reactions per se.
Although technical advances may some day permit
the capturing of an emotion in progress, at present
we need consensus on how best to use existing
methods to provide the strongest inference that
emotion regulation is being studied (Fox, 1994).

In this section we provide examples of studies from
the child development literature that provide evi-
dence for the construct of emotion regulation. Our
criteria for selecting a study were that it (a) attempted
to assess emotion independently of purported reg-
ulatory phenomena and (b) assessed either outcomes
that were related to activation of an emotion (emotion
as regulating) or factors that caused changes in emo-
tion (emotion as regulated). Our goal was not an ex-
haustive review of the broad and amorphous emotion
regulation literature, but an illustration that a sub-
stantive basis for inferring emotion regulation can be
achieved. For conciseness, we focus on three areas of
research, each of which addresses the complexities of
emotion regulation as a scientific construct: infant
temperament, mother–child face-to-face interaction,
and early childhood emotional self-regulation. They
suggest a developmental sequence in which infants
first have a basic self-regulatory capacity for mana-
ging emotion of varying and limited effectiveness,
then engage in mutually regulatory interactions with
their mothers, and finally develop an array of addi-
tional self-regulatory strategies over the toddler and
preschool years.

Evidence From the Study of Infant Temperament

The concept of temperament refers to innate in-
dividual differences in infants. The specific nature of
those differences has been debated, but researchers
have come to agree that temperament involves, in
part, individual differences in emotion (Goldsmith
et al., 1987). That is, individual differences in infant
temperament reflect biologically based biases to-
ward the experience and expression of certain emo-
tions. Two approaches to the study of infant
temperament have yielded evidence that emotions
are regulated.

The first approach defines temperament as in-
dividual differences in (a) reactivity, that is, the
speed and intensity of the initial activation of an
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emotion, and (b) self-regulation, that is, the capacity
to modify the intensity and duration of that initial
emotion by engaging in behavioral strategies such as
gaze aversion, self-sucking, or proximity seeking to a
caregiver (Rothbart & Bates, 1998; Rothbart & Der-
ryberry, 1981). Empirical evidence derived from this
model has yielded two types of findings that con-
tribute to the inferential basis for emotion regulation:
(a) purported self-regulatory behaviors were more
likely to occur during experimental emotion-
activating conditions in contrast to conditions that
were not designed to activate a specific emotion and
(b) purported strategies were likely to occur when
infants appeared distressed (facial grimaces, distress
vocalizations) and not during periods of neutral or
positive infant emotion expression (e.g., Buss &
Goldsmith, 1998; Calkins & Johnson, 1998; Rothbart,
Ziaie, & O’Boyle, 1992).

A few temperament studies further contributed to
the evidence of regulation by testing whether en-
actment of putative regulatory behaviors, after a
specific emotion was activated, altered infant emo-
tion expression, behavior, or physiology. Buss and
Goldsmith (1998) examined regulatory strategies in
relation to fearful and angry distress expressions of
6-, 12-, and 18-month-olds during emotion-activating
procedures. Emotions were activated using a barrier
to an attractive toy and arm restraint (anger activa-
tion) and during exposure to two novel toys, a re-
mote-controlled spider and an unpredictable
mechanical dog (fear activation). Infants’ emotions
and regulatory behaviors were coded independently
in 5- to 10-s intervals. Contingency analyses in-
dicated that some, but not all, purported regulatory
strategies were followed temporally by a reduction
in anger intensity but rarely in fear intensity. Their
findings provide a basis for inferring that infants
regulate emotions to a limited degree.

Similarly, Stifter and Braungart (1995) observed
5- and 10-month-old infants during conditions de-
signed to activate anger: arm restraint and toy re-
moval. During each procedure, infant negative
emotion was scored in 10-s intervals, and regulatory
behaviors (e.g., gaze aversion) were coded con-
tinuously. Consecutive intervals in which reactivity
increased, decreased, or remained constant provided
an operational definition of change in negative
emotion. Results indicated that two purported stra-
tegies (self-soothing and orienting) were more likely
to occur in intervals of decreasing negativity than in
intervals of stable or increasing negativity. In sum,
these two studies provide strong evidence that
emotions are regulated by capitalizing on time-
based, microanalytic techniques for linking change

in activated emotions with putative regulatory stra-
tegies. Strengths of their methods were: (a) using
experimental procedures to activate target emotions,
(b) assessing infant emotion independently of pur-
ported regulatory behaviors, (c) assessing infant
emotion and regulatory behavior over time, and (d)
establishing predicted temporal relations between
regulatory efforts and changes in activated emotions.

Arguably, observations of change in emotion as a
function of regulatory behavior provide the clearest
evidence on which to base inferences that emotions
are regulated (cf. Harman, Rothbart, & Posner, 1997).
Other research methods have also been used. Stifter,
Spinrad, and Braungart-Rieker (1999) employed
multiple measures to infer regulatory processes by
adding physiological assessment of cardiac activity
(i.e., vagal tone, an index of parasympathetic reg-
ulation of heart rate) to independently derived rat-
ings of emotion and behavioral strategies. Building
on their previous work using temporal analyses
(Stifter & Braungart, 1995), they demonstrated pre-
dicted differences in patterns of convergence among
measures to add to the evidence that children of
different temperaments regulate emotions differ-
ently.

A second approach to temperament research in-
volves studies of behavioral inhibition (Kagan, 1999;
Kagan, Snidman, & Arcus, 1993). The trait is defined
by the degree to which an infant or young child is
shy and fearful and withdraws in novel, uncertain
situations. In the standard paradigm, experimental
fear-activating procedures (novel conditions) are
employed and measures of emotion (fear intensity),
behavior (e.g., withdrawal, which is hypothesized to
accompany fear), and physiological activity are col-
lected. Predicted relations among the measures are
shown for toddlers who were judged independently
to be significantly above average in fearfulness and
wariness. Fox (1994) extended the conceptualization
of behavioral inhibition to include emotion regula-
tion. He proposed that individual differences in
inhibition are explained by two factors: (a) a pro-
pensity to react fearfully to novelty and (b) difficulty
in effectively modulating fear. Thus, it is not just the
proclivity to react with fear but difficulty in reg-
ulating fear that leads to highly inhibited behavior.

Evidence for this argument has relied on demon-
stration of hypothesized relations among multiple
measures. Because patients with certain areas of
frontal lobe damage have self-regulatory deficits,
it has been deduced that patterns of frontal area
activation during fear-activating conditions reflect
difficulties in emotion regulation in temperamen-
tally inhibited children (Davidson, 1985; Fox, 1994;
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Kinsbourne, 1982). Briefly, predominant activation of
the left frontal cortex (left frontal asymmetry) should
be associated with approach behaviors (positive
emotion expression, sociability), whereas hypoacti-
vation of the area should be associated with deficits
in approach tendencies (absence of positive emo-
tion). Predominant activation of the right frontal
cortex (right frontal asymmetry) should be asso-
ciated with withdrawal tendencies (negative emo-
tion expression, active withdrawal) and
hypoactivation with deficits in withdrawal (inability
to inhibit approach). Thus, if temperamentally in-
hibited children have emotion regulatory difficulty,
they should manifest hypoactivation of the left
frontal area or activation of the right frontal area.

Evidence for emotion regulation in this approach
to temperament has relied on observations of chil-
dren in context but has not employed temporal
analyses of change. Rather, it has relied on demon-
strating predicted patterns among multiple mea-
sures as convergent evidence of emotion regulation.
Behaviorally inhibited toddlers differ in predicted
ways from noninhibited toddlers: in their emotional
reactions to novel stimuli, in their use of purported
emotion regulatory strategies, and in concomitant
patterns of EEG frontal activity, as shown in a series
of studies from different research programs (e.g.,
Fox, 1994; Mangelsdorf, Shapiro, & Marzolf, 1995).
For example, 6-, 12-, and 18-month-olds classified as
wary or fearful by their mothers engaged in different
regulatory behaviors from their bolder peers; they
averted gaze and avoided a stranger more than
children described as bold (Mangelsdorf et al., 1995).
Evidence that these patterns are associated with
cortical activity, known to be associated with reg-
ulatory processes, strengthens the inference that
emotions are being regulated. Four-month-olds who
were judged to be irritable showed the predicted
convergence of right frontal asymmetry when they
were 9 months old and more inhibited behavior (an
aggregate of being slow to touch and vocalize and of
seeking proximity to mother) in the presence of nov-
el stimuli when they were 14 months old in contrast
to infants who were judged to be exuberant (Calkins,
Fox, & Marshall, 1996). A similar pattern emerges in
studies of older children (Fox et al., 1995; Schmidt,
Fox, Schulkin, & Gold, 1999).

The temperament studies described thus far fo-
cused on reactivity in the fear system, but a similar
approach to emotion regulation has been taken in
studies of temperamental anger. For example, Calk-
ins, Dedmon, Gill, Lomax, and Johnson (2002) clas-
sified 6-month-old infants as easily or less easily
frustrated on the basis of parent report and labora-

tory assessment and then compared them on a set of
coherent measures of regulatory capacity. The latter
measures included independent assessments of
regulation of anger, attention, and activity, as well as
cardiac activity (respiratory sinus arrhythmia
[RSA]). Easily frustrated infants exhibited the pre-
dicted cluster of characteristics: They engaged in less
distraction and more physical acting out, they were
less attentive, they were more active, and they had
lower RSA suppression than less easily frustrated
infants. In a study of 2-year-olds, Calkins and Ded-
mon (2000) showed that higher risk (as defined by
externalizing symptoms) toddlers were more emo-
tionally negative than lower risk toddlers during
laboratory tasks. Convergent evidence that frustra-
tion was poorly regulated by high-risk toddlers was
inferred on the basis that they were more behavior-
ally disruptive (e.g., noncompliant, distractible,
inattentive), and therefore poorly regulated be-
haviorally, and showed lower RSA suppression than
the low-risk toddlers.

Evidence From the Study of Mother –Child Interaction

Broadly speaking, psychologists have focused on
emotion regulation as a process that occurs within
the person. The interpersonal nature of emotion
regulation has been established in research on
mother– child interaction. In this framework, the
emphasis moves from a focus on infant self-regula-
tion to the complex ways in which emotions are both
regulated and regulating in social interaction. Work
in this area conceptualizes one partner’s emotions as
systematically influencing the other partner’s emo-
tions and behavior. In recursive discourse, each
partner’s emotions regulate the other and are regu-
lated by the other. The quality of such exchanges is
hypothesized to be a crucial predicate of a variety of
developmental outcomes, including the child’s grow-
ing ability to self-regulate emotion. Thus, emotion as
regulating social interaction is intricately tied to the
development of the capacity to regulate one’s own
emotions.

Early work observed moment-to-moment inter-
actions between infants and mothers, predicting
spontaneous and mutual contingency between
partners and reciprocal regulation of dyadic emo-
tional communication (e.g., Cohn & Tronick, 1988;
Field & Fogel, 1982; Fogel, 1993; Gianino & Tronick,
1988; Stern, 1985; Trevarthen, 1984; Tronick, 1989).
Observations of maternal and infant expressive be-
havior were recorded and coded continuously and
independently, then were analyzed to examine the
timing and sequencing of changes in each partner of
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the dyad. For example, Field (1994) demonstrated
synchrony between mother and infant expressive
behavior (facial and vocal activity) and their phy-
siological responses. The findings were interpreted
as evidence that typical mothers and infants are
sensitive to each other’s emotional signals, re-
ciprocate by matching emotion or modifying behav-
ior to amplify or modulate the other’s emotion, and
sustain an ebb and flow of emotional interaction that
maintains the relationship in a sensitive, optimal
way. Mothers regulate infant emotional states by
reading infant emotional signals, providing appro-
priate stimulation, modulating levels of infant
arousal, and reciprocating and reinforcing infant re-
actions. Infants regulate their mothers’ emotions
through their receptivity to mothers’ initiations and
stimulation, approaching and withdrawing from
stimulation, and responding contingently to ma-
ternal emotion.

The quality of these emotion exchanges is con-
ceptualized as an important precursor of the devel-
oping child’s ability to regulate his or her own
emotions. For example, sophisticated analyses of
mother– infant synchrony, using statistical proce-
dures that control for the naturally occurring auto-
correlations in the individual’s own stream of
emotion, indicate that the quality of dyadic emotion
regulation in infancy predicts toddler self-control
(Feldman, Greenbaum, & Yirmiya, 1999). Moreover,
interpersonal or mutual regulation of emotion is not
a phenomenon of infancy only. It has also been ob-
served in studies of parent interaction with toddlers
and with preschoolers (e.g., Cole, Teti, & Zahn-
Waxler, 2003; Denham, 1993; Dumas, LaFreniere, &
Serketich, 1995). These studies use laboratory pro-
cedures to tax the dyad by simulating ordinary
challenges that young children face in their lives. In
most cases, the procedures attempt to stimulate a
child’s desire for an activity or object and then block
access to it. Typical procedures of this sort, designed
to activate frustration and anger, include requiring a
young child to clean up toys, to wait for mother to
finish work to get a desirable object, to resist touch-
ing prohibited toys, or to persist at a difficult task.
Such studies also include tasks that support positive
emotional exchanges (e.g., snacks, free play, receiv-
ing the toy).

The procedures elicit social interactions, which are
then coded for emotional cues. Mother and child
emotion, as inferred on the basis of facial and vocal
cues, are coded independently but are time syn-
chronized to permit demonstration of contingent
relations between each partner’s reactions (Cole
et al., 2003; Denham, 1993). For instance, using con-

tinuous recording of the onset and offset of mother
and child emotion displays, Denham (1993) ex-
amined mother– toddler ‘‘emotional dialogues’’
across a situation that afforded positive emotions
(eating lunch) and one that afforded negative emo-
tions (being measured by a doctor). Analyses re-
vealed contingencies in mother– child emotion
displays, with results suggesting that mothers and
children responded emotionally to each other in
predictable, systematic, and temporally contingent
ways.

Research on the dynamics of early parent – child
emotional interactions provides evidence for emo-
tion regulation by demonstrating reliable, contingent
changes in mother and child emotionally expressive
behavior. Those changes are contingent on the part-
ner’s emotional communication and are not a func-
tion of the cycling of individual expressivity (e.g.,
Cohn & Tronick, 1988). These changes involve co-
constructed coordination, including matching of
positive emotions and repairing of negative or mis-
matched emotions (Field, Healy, Goldstein, & Gu-
thertz, 1990; Stern, 1977; Trevarthen, 1984; Tronick &
Cohn, 1989). Moreover, changes in emotion expres-
sion and behavior are associated with contingent
changes in physiological activity in each partner
(Field, 1994). The time-based methods employed to
capture these processes are well suited to inferring
that one partner’s emotions are regulated and reg-
ulatory. The inference is further strengthened by the
inclusion of multiple and synchronized measure-
ment strategies (e.g., time-linked facial and cardio-
vascular recordings).

Another approach to examining emotion regula-
tion capitalizes on the effects of perturbations of the
expected course of social interaction. The still-face
paradigm (Tronick, Als, Adamson, Wise, & Bra-
zelton, 1978) reliably demonstrates systematic chan-
ges in children’s emotion as a function of changes in
maternal affect, thereby offering another avenue for
inferring emotion regulation. In the standard three-
period procedure, mother and infant first engage in
spontaneous interaction. Next, the mother is in-
structed to be emotionally unresponsive for a short
period, keeping her face still and neutral. Finally, the
mother is asked to resume her spontaneity.

Findings generated with this method show that
when the mother is still, most infants (a) change
emotionally, specifically decrease smiling and in-
crease signals of distress; (b) behave as if they are
trying to re-engage the mother by vocalizing and
gesturing at her; and (c) avert gaze from the mother
as efforts to re-engage her fail. During the final relief
phase of the procedure, infants resume looking at the
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mother with increased positive emotion expressions.
These emotional and behavioral changes across epi-
sodes are also accompanied by changes in autonomic
activity (Weinberg & Tronick, 1996). Moreover, re-
search using the still-face procedure has demon-
strated changes, not only in infants’ emotion,
behavior, and physiology but also in the coordina-
tion of dyadic interaction. Weinberg, Tronick, Cohn,
and Olson (1999) used second-by-second coding to
demonstrate that the disruption of the interaction
when maternal emotion is constrained interferes
with the mutual regulation of the dyad. Examining
the reunion phase, they showed a carryover of neg-
ative emotion from the still-face phase as well as
changes in mother– infant coordination compared
with previous phases.

Changes in the timing and sequencing of dyadic
communication suggest that emotion regulates social
interaction. In addition, manipulations of specific
elements of the still-face procedure provide contrasts
that further illuminate the presence of emotion reg-
ulation. That is, contrasting conditions afford ways
to demonstrate that a mother’s emotions are reg-
ulating an infant’s emotions or that an infant is at-
tempting to engage in self-regulatory behavior (Stack
& Muir, 1990, 1992). As in the temperament area,
researchers who have established evidence of change
often add to the body of evidence by measuring
multiple domains to provide convergent evidence of
regulatory phenomena (Weinberg & Tronick, 1996).

Across studies using the still-face procedure, it
has been shown that infants actively engage in be-
haviors that should regulate the social interaction
(vocalizing, gesturing, and communicating distress)
and initiate self-regulatory strategies when other
regulatory strategies fail (e.g., avert gaze, self-sooth).
Furthermore, several studies identified specific as-
sociations between infant expressive behavior and
purported strategies, thereby strengthening the in-
ference that observed changes were reflective of a
regulatory process. For example, Braungart-Rieker,
Garwood, Powers, and Notaro (1998) found corre-
lations between ratings of 4-month-old infants’ pos-
itive and negative expressions and purported
regulatory behaviors. Compared with infants who
exhibited more positive emotion during the still-face
procedure, infants who exhibited more negative
emotion engaged in less self-comforting and less
orienting toward an object or the parent. Weinberg
and Tronick (1994) also reported associations be-
tween certain emotional states and behaviors that are
hypothesized to be regulatory strategies. Con-
tingency analyses revealed that infant facial anger
during the still-face procedure co-occurred with

pick-me-up gestures, attempts to escape or distance
from the situation, distress vocalizing, and signs of
autonomic distress (e.g., spitting up). Anger did not
co-occur, however, with other behaviors purported
to be self-regulatory strategies, such as self-distrac-
tion; these occurred in synchrony with neutral or
positive expressions.

Evidence of emotion regulation based on the use
of contrasting conditions is not limited to face-to-face
interactions in laboratory conditions. Lamb and
Malkin (1986) conducted a longitudinal design of
infants from 1 to 7 months old in their homes. They
focused on distress relief when infants cried, con-
trasting conditions of the mother or a female research
assistant responding to the infant. They also varied
the delay between infant cry and adult relief (im-
mediate or after a 60-s delay). Comparisons across
conditions revealed that the arrival of the adult was
associated with anticipatory calming (i.e., quieting
before being picked up) and that the delay was as-
sociated with infant protest, especially when the
mother arrived but did not respond. Again, the
method used to infer social expectation suggests
early infant emotion regulation (initiation of
behaviors that regulate mother, i.e., protest) and in-
choate self-regulation (calming in anticipation) with
the added value of being done in nonlaboratory
conditions.

Evidence From the Study of Emotional Self-Regulation

The third area of study that provides evidence of
emotion regulation is the study of the early emer-
gence of self-initiated attempts to modulate negative
emotion. Advances in cognitive, motor, and lan-
guage development occur during the second
through fifth years of life, which permit children to
apply a broader range of abilities to the regulation of
their own emotions than they could in infancy
(Kopp, 1989; Kopp & Neufeld, 2003; Thompson,
1990, 1994). For example, during the second through
fourth years, there is evidence of a decrease in the
use of self-soothing and the emergence of new and
more complex use of objects and interactions to
regulate emotional state (Diener & Mangelsdorf,
1999).

Studies that provide a substantive basis for in-
ferring that young children regulate emotions also
rely on observations of children under challenging
conditions that afford negative emotions. For ex-
ample, separation from a parent arguably activates
the fear system and obstacles to getting a desired
object activate emotions from the anger family.
During these procedures, children’s emotionally
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expressive behavior is coded, continuously or in
brief epochs, to provide evidence that target emo-
tions were activated. A variety of strategies have
been employed to then argue that young children in
these emotional situations are regulating their emo-
tional states. Studies based on such methods have
shown that (a) young children engage in a variety of
putative self-regulatory attempts when faced with
challenging situations and (b) enactment of those
behaviors is associated with negative emotion.

For example, Grolnick et al. (1996) examined reg-
ulatory strategies in toddlers who experienced a sep-
aration from mother and a delay in receiving a
desirable object. Several social condition manip-
ulationsFobserving the child’s handling of distress
when alone, with the experimenter, with the mother
when she was passive, and with the mother when she
was activeFprovided more context for inferring
emotional self-regulation attempts. Toddler emotion-
ally expressive behavior was coded every 5 s to create
variables that indexed level of intensity and temporal
changes in emotional expression for each condition
and situation. A principal components analysis re-
vealed that these intensive and temporal variables
were highly related and they were aggregated into a
single composite score. Independently, self-regulation
strategies were coded for the same intervals; these
included self-distraction, self-soothing, and bidding
for parental attention. Under these emotion-activating
conditions, the more a toddler engagedwith his or her
surroundings, the less negative emotion was seen, but
the more a toddler focused on the person or object
withheld, the more negative emotion was observed.
Toddler self-distraction occurred more frequently if
an adult was present and behaving freely than when
the child was alone or the adult was passive. This
pattern of results was interpreted as evidence that a
toddler can engage in a presumably effective self-
regulation strategy when social support is present
even if that support is not directed at helping the child
cope.

Thus, the study hinted that self-distraction was an
effective strategy for toddler regulation of fear and
frustration. Although this interpretation is consistent
with a hypothesis that reallocation of attention can
regulate distress, Grolnick et al. (1996) cautioned that
the method did not demonstrate that distraction ac-
tually changed toddlers’ emotional states. Purported
regulatory efforts may coincide with different emo-
tion expressions without necessarily modifying
them. For example, toddlers who actively engaged in
their surroundings may have shown less negative
emotion because they were less distressed. That is,
the co-occurrence or correlation between two sets of

independent codesFemotion and regulatory efforts
Fis insufficient to conclude that the efforts regu-
lated the emotion.

Diener and Mangelsdorf (1999) addressed the is-
sue in a different manner. Toddlers’ putative reg-
ulatory attempts were observed during fear- and
anger-activating laboratory procedures. Specifically,
18- and 24-month-olds and their mothers were ob-
served during six emotion-activating tasks. They
included a manipulation of maternal involvement to
examine toddlers’ self-initiated regulatory efforts by
instructing mothers to refrain from initiating inter-
action with the child for the first half of each task.
Toddlers’ efforts and emotional expressions were
coded independently in 15-s intervals. Contingency
analyses were used to link regulatory efforts to
changes in emotion. That is, they examined whether
changes in emotional expression temporally fol-
lowed regulatory attempts. Certain self-initiated be-
haviors were followed by reduced negative emotion.
The effectiveness of self-regulatory efforts varied as a
function of which emotion was activated. Further-
more, some purported regulatory behaviors (e.g.,
distraction) were not associated with reductions in
anger or fear.

A similar approach was adopted in a study of
anger regulation in preschool boys (Gilliom, Shaw,
Beck, Schonberg, & Lukon, 2002). Children were
observed during a frustration-activating task (i.e.,
having to wait to get a cookie). Purported regulatory
efforts and peak intensity of anger expressions were
coded independently in 10-s epochs. Temporal con-
tingency analyses were then used to assess if and
how anger changed following a regulatory effort.
Some regulatory efforts (e.g., focusing on the desired
object) were associated with increased anger ex-
pression. However, other regulatory efforts were
presumed to improve behavioral self-control in as
much as certain strategies, and the frequency and
diversity of regulatory strategy use, were associated
with self-control when the boys were 6 years old.
Thus, the methods in these studies provide useful
evidence that young children can engage in emo-
tional self-regulation and that the manner of such
efforts is predictive of later outcomes. The evidence
is bolstered by methods that contrast task elements
(e.g., constraining maternal behavior), inclusion of
multiple factors conceptually related to the predic-
tion of emotional self-regulation in children (e.g.,
temperament, quality of parent – child interaction),
and longitudinal evidence of the predictive validity
of earlier self-regulatory efforts.

Manipulations of social context, such as con-
straining an adult’s efforts to help a child, have been
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used to infer emotional self-regulation in preschool-
age children. Saarni’s (1984) disappointment proce-
dure was adapted to examine expressive control in
preschool-age children (Cole, 1986). Various adapta-
tions were used to strengthen inferences that children
who smiled when receiving a disappointing prize
were actually regulating the expression of dis-
appointment. Each child ranked a set of prizes before
the procedure to establish their actual preferences.
This also created an expectation that the most pre-
ferred prize would be received. After doing some
work, each child was given the last choice prize
(usually a broken toy), a procedure that further
strengthened the inference that each preschooler was
disappointed. Evidence suggested that preschoolers
tried to hide their disappointment (smiling despite
receiving a broken or last choice prize), but the pro-
cedures did not permit sufficient basis on which to
conclude that the smiling child was actually dis-
appointed. Thus, a follow-up study (Cole, 1986) used
a between-subjects variation of social conditions. The
experimenter left the child with the disappointing
prize in one condition but stayed with the child in the
other social condition. Evidence that preschoolers
displayed more positive and less negative emotion
with the experimenter but more negative and less
positive emotion when alone built a stronger case that
preschoolers were regulating negative emotions. This
finding of spontaneous expressive control in young
children has been replicated (Cole, Jenkins, & Shott,
1989; Cole, Zahn-Waxler, & Smith, 1994; Davis, 1995;
Garner & Power, 1996; Josephs, 1994).

Further research with this procedure used a
within-subject manipulation of social conditions and
a postprocedure interview to provide more support
for inferring that children felt negative emotions but
regulated their expressions of them (Cole, Zahn
Waxler, et al., 1994). In this study, the experimenter
gave the preschooler his or her last choice prize, re-
mained with the child for 1 min, making eye contact
but appearing neutral, and then left the child alone
for 1 min. Negative emotions occurred more when
preschoolers were alone and positive emotions oc-
curred more frequently when the assistant was pres-
ent. The postprocedure interview, conducted with a
different assistant, provided additional evidence that
preschoolers were actually disappointed. All re-
ported feeling negatively (mad, bad, angry, and sad)
about getting the last choice prize and all traded that
prize for previously preferred prizes when given the
option. In sum, the combination of contrasting social
conditions and multiple, converging measures pro-
vided a substantive basis for studying emotion reg-
ulation in toddlers and preschoolers.

Methodological Directions for Research on
Emotion Regulation

Future research in emotion regulation, whether it
attempts to demonstrate that emotions are reg-
ulatory or regulated, bears a greater burden for dem-
onstrating regulatory processes than studies of the
last two decades have borne. Challenging as that
burden is, and given the technical limits on captur-
ing an emergent, dynamic process such as emotion,
the studies reviewed constitute an impressive body
of literature that provides strong inferential evidence
for the construct of emotion regulation. Four useful
methods have been used across different subsets of
these studies. The most compelling evidence for
emotion regulation has emerged from studies, or
series of studies, that have used combinations of
these tools. They do not necessarily exhaust the
creative possibilities but they are exemplars that can
guide and foster new methods in emotion regulation
research. These methods are:

1. independent assessment of activated emotion
and purported regulatory strategies,

2. analysis of temporal relations between emotion
and regulatory phenomena,

3. comparison of emotion and regulatory phe-
nomena in contrasting conditions, and

4. use of multiple, converging measures to dem-
onstrated predicted organization of emotion
regulatory responses.

Independent Measurement of Activated Emotion and
Purported Regulatory Strategies

Most studies in the early child development lit-
erature rely on observational methods in large part
because very young children have considerable dif-
ficulty reflecting on and reporting their emotional
experiences. Acknowledging that emotions are mi-
cromomentary, dynamic processes, aspects of which
are difficult to capture scientifically, it is nonetheless
important to emotion regulation research that in-
vestigators avoid confounding emotional valence
with emotion regulation. Interpreting the level at
which a child manifests negative emotion with poor
regulation compromises the studying of both the
regulatory and regulated aspects of emotion (Cole,
Zahn Waxler, et al., 1994; Maughan & Cicchetti, 2002;
Thompson, 1994).

In addition, many of the studies that provide
strong inference make their observations under
controlled or quasinaturalistic conditions that are
designed to afford, and therefore heighten, the
probability of activating particular emotions. This
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increases the level of inference that can be drawn and
attempts to control, to a degree, contextual factors
that are integral to inferences about emotion. As
emotion theories predict, and research has shown,
novel stimuli and separation from mother afford
emotions related to fear; blocked goals, violated ex-
pectancies, and injustices afford emotions related to
anger; and positive adult attention and desirable
objects afford emotions related to happiness. The
laboratory methods used in the studies reviewed
therefore provide a means of inferring that certain
emotions were likely to be activated.

It appears that laboratory studies have also been
effective at assessing emotion and regulatory fea-
tures independently. Although there have been clev-
er uses of home observations to infer regulatory
processes (Lamb & Malkin, 1986), most of the strong
evidence for emotion regulation has occurred under
laboratory control. It is not that naturalistic studies
should be avoided; to the contrary, it is just that thus
far controlled studies have been able to distinguish
emotion activation from regulatory effects or efforts.
They provide the evidence that other researchers can
rely on when such controlled conditions are not
possible or even desirable to study a particular
question. The distinction is crucial to be able to argue
that emotions regulate behavior (e.g., a preschooler’s
anger can organize problem solving; Wiggins, Co-
hen, Gitter, Zalewski, & Cole, 2003) or that emotions
can be regulated (a toddler’s averting gaze mini-
mizes fear; Buss & Goldsmith, 1998; Diener & Man-
gelsdorf, 1999). Most studies using such procedures
infer emotions were activated on the basis of a set of
expressive behaviors (facial, vocal, and sometimes
gestural). The evidence is even more compelling
when additional measures, such as physiological
assessments (e.g., heart rate, vagal tone) or child self-
report, offer convergent evidence. No single source
of data provides unequivocal evidence that an
emotion was activated for each or all children, be-
cause of the micromomentary nature of appraisal
and action readiness, and the highly dynamic, con-
textually bound nature of emotion processes. In
combination, however, multiple measures can be
used to infer that an emotion was activated.

Temporal Relations Between Emotions and Regulatory
Phenomena

One of the most compelling ways of demonstrat-
ing change is the examination of temporal relations
between variables. This has long been a strategy in
developmental psychology, in which longitudinal
data increase the ability to study and infer change.

Just as development is constantly in motion, emo-
tions, too, are ongoing and constantly changing dy-
namic processes. Time-synchronized assessment and
temporal analyses are tools that can be used to infer
emotion regulation. In studies of temperament and
of the early development of emotional self-regula-
tion, there have been successful efforts to demon-
strate that young children deploy behavioral
strategies that regulate their emotional states. For
example, a reduction in the initial intensity of a
fearful reaction when a child averts gaze from a
novel stimulus that affords fear constitutes a form of
evidence that the gaze shifting altered the intensity
or the presence of fear.

In parent – child interaction research, temporal
analyses have been used to demonstrate the mutual
regulation involved in social interactionsFemotions
regulate and are regulated in these dyadic ex-
changes. These studies synchronize independent
assessments of emotion and regulatory phenomena
in time and employ a variety of methods for ana-
lyzing relations among variables. Some studies have
used sophisticated strategies such as time-series
analyses and sequential analyses, controlling for
autocorrelations within individuals to demonstrate
coregulatory processes. Others simply use con-
tingency analyses or create variables that incorporate
the contingency and subject those to statistical tests.
Moreover, a variety of statistical approaches can be
employed when needed to capture emotion regula-
tion as a process, including a variety of sequential
and time-series techniques (e.g., Bakeman, 1997;
Giardino, Lehrer, & Feldman, 2000; Sackett, 1987).

Empirical studies are needed to examine whether
emotions can change in the absence of regulation or
whether, for example, the dynamics of emotion (e.g.,
latency to return to a baseline state) reflect allostasis,
or stability, in response to internal and external
changes (see McEwen & Seeman, 1999, for an ex-
ample from stress research). Investigators who study
temporal relations among measures of inferred
emotion and measures of regulatory phenomena
must temper their interpretations. They can none-
theless yield substantive evidence of emotion reg-
ulation by demonstrating change. Regulation is
fundamentally change; demonstration of change
over time is one tool that can be used to advance
research on emotion regulation.

Contrasting Conditions

A third tool used to examine emotion regulation is
the use of contrasting conditions. Two types of con-
trasting conditions are used in the studies reviewed:
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contrasts of social context and contrasts of situational
context. In contrasts of social context, a particular
pattern of emotional regulation is predicted in a
context that affords a certain class of emotional re-
action (e.g., toy removal affords frustration or anger,
separation from mother affords fear or anxiety). In
most of the studies we have cited, the contrasting
conditions are two or more manipulations of the
social circumstances. Variations include manipulat-
ing the presence an adult (mother or research assis-
tant present and absent), the nature of the prior
relationship between the attending person and the
child (parent, stranger), and the behavior of the adult
(adult behavior constrained, unconstrained).

For example, observing a child alone may afford
the opportunity to observe and evaluate self-reg-
ulatory efforts that might not occur when a parent is
present, the logic being that the child relies on the
parent rather than manages independently. In other
cases, observing the child alone affords assessing
emotions that are masked in the presence of another
(e.g., an experimenter), as in the case of children
masking disappointment. Contrasting conditions
help the researcher around the problem of inferring
emotion when there is barely a detectable sign of it.
These are but a few examples that illustrate how
contrasts of social conditions can further our efforts
to disentangle evidence of emotions being activated
and evidence of regulatory processes.

Another approach to the use of contrasting con-
ditions involves the comparison of situations that
afford different emotional reactions, that is, situa-
tional context. In the literature we have reviewed,
several studies contrasted anger- and fear-activating
conditions. Others contrasted nonchallenging (e.g.,
snack time, free play) with emotionally challenging
conditions or contrasted variations in elements of a
challenging situation. In most of these studies, a
range of emotions was measured to verify that the
particular emotions afforded by the challenging
context were activated, and in some cases the emo-
tions exhibited in the challenging context were
compared with contexts that are less likely to afford
those emotions (e.g., a blocked goal task in contrast
with a novel, uncontrolled object exposure or a free
play). These various approaches to contrasting sit-
uational context provide valuable ways to infer
emotion and to demonstrate that different emotions
may be regulated in different ways.

Multiple, Converging Measures

A final strategy involves using a set of converging
measures to demonstrate predicted relations among

elements of the larger construct of emotion regula-
tion. There has been a tradition in emotion research
to use the convergence of self-report, expressive be-
havior, and physiological change as definitive evi-
dence of an emotion. The problem of course is that
requiring such convergence limits research to only
one aspect of emotion processes. For example, an
emotion can be activated without its being a con-
scious phenomenon available to self-report. In sev-
eral studies of emotion regulation, independent
measures of emotion expression, behaviors that are
purported to be self-regulatory, and physiological
indexes associated with regulation (e.g., vagal tone,
frontal asymmetry) were assessed. This multiple-
measure strategy can also include using self-report
of child or mother, observations of emotion and be-
havior under contrasting conditions, and manipula-
tions of conditions to heighten inference. Each of the
three topical areas we described include studies
that used this approach, but it has been employed
most convincingly in programs that also used
temporal analyses. The risk in studies that rely
only on converging measurement is that they alone
do not demonstrate change. That inference requires
more strategies, such as temporal analyses or
contrasting conditions. Findings that children who
are characteristically fearful or inhibited also (a)
react to novel stimuli with intense fearfulness, (b) do
not avert gaze from the threatening situation, and
(c) show low levels of vagal tone or frontal asym-
metry, offer converging evidence that emotion or-
ganizes vigilance for dangerous stimuli but do not
demonstrate that uninhibited children are actually
regulating their fear by averting gaze. Nonetheless,
research programs in the development of emotion
regulation that fail to use multiple, converging
measurement omit a compelling strategy for height-
ening inference.

Summary and Conclusions

In this article we identify methodological challenges
in the study of children’s emotion regulation and
summarize a series of studies that appeared to ad-
dress these challenges well, and on the basis of those
studies, we suggest guidelines for future empirical
work. Our purpose was to stimulate discussion and
debate, hoping that the process would provide a
context for improved research in the development of
emotion regulation. We summarize previous work
on conceptualizing emotion and emotion regulation,
noting several challenges in each of these domains,
and provide exemplars from the study of emotion
regulation in early childhood that provide sub-
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stantial evidence for inferring emotion regulatory
processes. In addition to studies of the development
of emotional experience, expression, and under-
standing, child development research can be en-
riched by studies of how children’s emotions
organize their thinking, learning, action, and re-
lationships, and how their thinking, learning, action,
and relationships help them acquire the ability to
regulate their own emotions.

There is as yet no gold standard by which to
evaluate the scientific rigor of studies of emotion
regulation. The field has struggled in its effort to
move forward because of poorly designed studies
and overinterpretation of findings. Because the as-
sessment of emotion, and of emotion regulation, is
necessarily inferential in nature, it is important to
conceptualize carefully and measure rigorously
these phenomena, building the strongest possible
case for inferring these processes. Our review of the
literature in early childhood emotional development
focuses on studies of temperament, studies of par-
ent – child interaction, and studies of the early de-
velopment of emotional self-regulation. In these
studies we find implicit and explicit definitions of
emotion regulation and methods for distinguishing
inferred emotion from inferred emotion regulation.
These studies used a variety of methods that seemed
fruitful for inferring emotion regulation, including
temporal analyses of relations between emotion and
regulatory phenomena, use of contrasting condi-
tions, and differential patterns of converging multi-
ple measures. Although temporal analyses provided
the clearest evidence of emotion regulation, inter-
pretations cannot assume a linear relation between
emotion and emotion regulation.

Emotions are powerful, elusive, dynamic pro-
cesses. They have the capacity to regulate other
processes and to be regulated. These qualities pre-
sent both great scientific challenges and the essence
of what makes emotion regulation an exciting lens
through which to study development. For emotion
regulation research to achieve its goals, future stud-
ies need to frame their efforts conceptually and use
methods that provide compelling inferential evi-
dence. In this article we do not exhaust all the
methods that can be used. We anticipate other de-
velopmental scientists will join in the effort to in-
crease the rigor with which emotion regulation is
studied. All of our research will benefit from
such efforts. Ultimately, it is not the mere fact that
humans are capable of emotion but how emotions
are harnessed in the service of goals that will
enlighten our understanding of developmental
pathways.
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