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Behaviorally inhibited children are predisposed toward social difficulties, but other
environmental and within-child characteristics, such as emotion regulation, also influence
social development. This study longitudinally examined: (1) independent influences of
behavior inhibition and emotion regulation on future social competence, (2) associations
between behavior inhibition and emotion regulation, and (3) the moderating role of
emotion regulation on the relation between behavior inhibition and social competence.
Participants (N = 257) were enrolled in a larger study of temperament and social
development. Maternal-report questionnaires and behavioral observations (ages 2 and 3)
were used to assess behavior inhibition. Children’s active and passive regulation strategy
usage (age 5) was observed during a laboratory-based sadness-eliciting situation. Lastly,
children participated in a free play task with an unfamiliar peer in the laboratory (age 7).
Types of initiations, peers’ responses to initiations, and play sophistication during this
task were coded to assess social competence. Latent variables for behavior inhibition,
emotion regulation, and social competence were created. The structural model was
analyzed using structural equation modeling. Results show that highly behaviorally
inhibited children are predisposed to utilize less competent regulation strategies in a

sadness-eliciting situation. Furthermore, competent sadness regulation was found to



influence the relation between early behavior inhibition and future social competence
with an unfamiliar peer. Overall study findings elucidate developmental trajectories of
risk and resilience, which informs prevention practices, particularly for highly inhibited

children who are at-risk for a range of social, emotional, and academic difficulties.
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CHAPTER 1: INTRODUCTION

Social competence in early childhood is as a strong predictor of future well-being
in various socio-emotional and academic domains (Rubin, Bukowski, & Laursen, 2009).
Though some debate surrounds precise definitions of social competence, researchers
generally agree that it reflects children’s abilities to form positive, successful social
relationships (Fabes, Gaertner, & Popp, 2006). Extensive empirical evidence has
demonstrated that positive peer relationships throughout childhood lead to positive social
and academic outcomes (Ladd, 2005). The middle childhood period seems particularly
important, as research has found that peer rejection and a lack of reciprocal friendships
during this period places children at risk for loneliness and depression in adolescence
(Pedersen, Vitaro, Barker, & Borge, 2007). Furthermore, a meta-analysis showed that
low peer acceptance and aggression with peers puts children at risk for later life
difficulties, such as dropping out of school, criminality, and adult psychopathology
(Parker & Asher, 1987). Thus, identifying predictors of individual differences in social
competence in middle childhood is of utmost importance, as it will provide greater
understanding of developmental trajectories of risk and resilience.

One important construct to consider in this regard is behavior inhibition; toddlers
with an inhibited temperament show a high degree of vigilance and fear reactivity,
withdrawal and anxious behaviors, and proximity-seeking toward caregivers in novel
situations. Individual differences in behavior inhibition predict increased risk for socially
withdrawn behavior in childhood (Rubin et al., 2006), as well as various disorders in
adolescence (Chronis-Tuscano et al., 2009) and adulthood (Caspi, Moffitt, Newman &

Silva, 1996). The ability to regulate emotions is another important predictor of social
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competence with peers (Eisenberg et al., 1995). Past research has found that children who
are better able to regulate their emotions tend to achieve better social outcomes (Diener &
Kim, 2004; Ramani, Brownell, & Campbell, 2010). Although both behavior inhibition
and emotion regulation skills influence social development, little is known about the
specific regulatory challenges of highly inhibited children, or the joint effect of these
constructs on social competence with peers. Because highly inhibited children are at
heightened risk for future socio-emotional problems, it is particularly important to
investigate the role of regulatory abilities as a protective factor.

Overall, the understanding of developmental mechanisms in childhood is limited
by reliance on concurrent study designs that exclusively use parent- and/or teacher-report
measures of temperament, regulation, and social outcomes. These designs lead to
problems of shared variance and reporter bias, making it difficult to identify directions of
effects and mechanisms leading to developmental change. Unique to this study is the
inclusion of observational measures for each construct—a necessary extension to the
current literature. Using a longitudinal design and a multi-method assessment approach, I
examined: 1- the independent influences of behavior inhibition (ages 2 and 3) and
emotion regulation strategy usage (age 5) on social competence (age 7) with an
unfamiliar peer, 2- the associations between behavior inhibition and types of emotion
regulation strategies used in a sadness-eliciting situation, and 3- the moderating role of
emotion regulation on the relation between early behavior inhibition and later social

competence (see Figure 1).



Temperament

Beginning in infancy, children show observable differences in how they respond
and interact with their environment. Temperament refers to these biologically-based
individual differences, which can be classified into two domains: reactivity and
regulation (Rothbart & Bates, 2006). Regulation entails individual differences in
attentional and motoric control systems that emerge in early development and function to
modulate reactivity (Calkins & Degnan, 2006; Rothbart & Bates, 2006). Although
temperament is influenced by experiences in the environment (e.g., parenting, peer
relationships), past research has consistently found a moderate degree of stability in
temperament from early infancy to early childhood (Kagan, Snidman, & Arcus, 1998),
middle childhood (Hirshfeld-Becker et al., 2007) and even into adulthood (Caspi & Silva,
1995). Thus, the influence of temperament on social development is continuous and
therefore important to consider throughout the lifespan.

Reactivity is defined as the speed, strength, and valence of an individual’s
characteristic responses to changes in the external or internal environment (Henderson &
Wachs, 2007; Rothbart & Bates, 2006). Early on, infants show physiological and
behavioral differences in their threshold to respond to novel stimuli, and these responses
are characterized by vocal, motor, and facial indices of negativity (Calkins, Fox &
Marshall, 1996). In infancy, these responses are thought to reflect generalized distress,
but as children develop, differentiated negative emotional responses, such as fear and
anger, become apparent (Calkins & Degnan, 2006). The reactivity dimension of

temperament also includes action tendencies, such as approach and withdrawal, and the
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expression of these behaviors can in turn influence a child’s ongoing reactivity (Rothbart
& Bates, 2000).

It has been proposed that negative reactivity in response to novelty is an
antecedent in the development of behavior inhibition, a tendency toward withdrawal in
the face of novel situations (Kagan et al., 1998). In toddlerhood, behavioral markers of
inhibition can be observed when children are confronted with unfamiliar people or
stimuli. These behaviors include facial expressions and vocalizations of distress (e.g.,
crying, fretting), extended latencies to approach a novel person or object, and general
apprehension or withdrawal (Garcia-Coll, Kagan, & Reznick, 1984). Past research has
also identified various physiological correlates of behavior inhibition, including displays
of high and stable heart rate, elevated baseline cortisol, and right frontal
electroencephalogram (EEG) asymmetry (Calkins et al., 1996; Fox, Schmidt, Calkins,
Rubin, & Coplan, 1996; Schmidt, Fox, Schulkin, & Gold, 1999). Based on these
behavioral and physiological observations, it seems that a hypersensitive fear system is at
the core of inhibition.

Social Competence

Past research has investigated how differences in early temperament influence
social development in early childhood and beyond (Caspi et al., 1996; Rapee, 2010).
Social competence is a particularly important aspect of social development, as research
has shown that it is a predictor of various aspects of later functioning, including
internalizing and externalizing outcomes in childhood (Burt & Roisman, 2010), academic
and school performance (Ladd, 1990), as well as serious adjustment problems later in life

(e.g., adolescent delinquent behavior; Parker & Asher, 1987). Defining social



competence has been challenging for researchers, but “effectiveness in interaction” is a
theme that has emerged consistently (Rose-Krasnor, 1997).

Four distinct approaches have been used in the assessment of social competence
and Rose-Krasnor (1997) reviewed the strengths and weaknesses of each of these
methods. First, some researchers have focused on a set of specific social skills (e.g., role-
taking, problem solving; Cavell, 1990), but this approach overlooks the importance of
examining the overall quality of the social interaction. Sociometric approaches, which
measure popularity and peer acceptance, have also been used to assess social competence
(Newcomb, Bukowski, & Pattee, 1993), but the downfall of this approach is that it does
not take into account the ability to initiate and maintain a relationship. Measurement of
the quality of friendships is another common approach to the assessment of social
competence (Hartup, 1989), which takes into consideration the quality of the interaction,
but often misses the individual contributions of each child. Therefore, it becomes difficult
to unpack to what extent a friendship exists due to the social competence of one child
versus another. Lastly, the functional approach to the assessment of social competence
focuses on the outcomes of social behaviors. Specifically, outcomes are defined as a joint
product of an individual’s actions and the peer’s responses to those actions (Rose-
Krasnor, 1997).

To assess social competence in middle childhood, I utilized a functional approach
that focused on the quality of children’s initiations, peers’ responses to these initiations,
and the sophistication of their play. Importantly, this data was gathered via behavioral
observations of children’s social interactions with an unfamiliar peer. The target child’s

contribution to the interaction was isolated in this novel social situation, a difficult task to
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accomplish when observing friendship dyads with a previously established social history.
Furthermore, the pairing with an unfamiliar peer was likely particularly challenging for
highly inhibited children, given their tendency toward negative reactivity in novel social
situations. Observations of these interactions are important because although highly
behaviorally inhibited children can often generate competent responses when asked to
discuss hypothetical social situations, they demonstrate difficulty enacting socially
competent behavior (Moas, Henderson, & Degnan, 2011). Researchers have proposed
that a functional approach to the assessment of social competence appears to most
accurately capture the essence of social competence, or the effectiveness of a child’s
social interaction (Brown, Odom & Holcombe, 1996; Fabes, Martin, & Hanish, 2009;
Odom & Ogawa, 1992).
Behavior Inhibition and Social Development

A large body of literature has found that behavior inhibition places children at risk
for future social difficulties, such as social withdrawal from peers and anxiety problems
(for a review, see Sanson, Hemphill, & Smart, 2004). The current study integrated
maternal-report and observational methods in the assessment of behavior inhibition to
longitudinally predict observed social competence with peers. Approximately fifteen
percent of typically developing toddlers display temperamental characteristics that can be
classified as behaviorally inhibited. When confronted with unfamiliar objects or persons,
these children tend to demonstrate distressed vocalizations and facial expressions,
extended latencies to approach, and general apprehension or withdrawal (Fox,
Henderson, Marshall, Nichols, & Ghera, 2005; Garcia-Coll et al., 1984). Though many

studies have examined the influence of behavior inhibition on social outcomes, a large



portion of these have examined behavior inhibition beyond early childhood and/or used
concurrent designs (Biederman et al., 1990; Coplan, Wilson, Frohlick, & Zelenski, 2006).
These studies yielded insight on correlates of behavior inhibition; however, given the
early appearing and biologically-based nature of behavioral inhibition, it is important to
examine these associations using a longitudinal design in order to better understand the
developmental mechanisms linking behavioral inhibition and social adjustment.
Outcomes in adolescence. Results of longitudinal studies indicate that high
levels of behavior inhibition across several time points in early childhood are a
significant risk factor for the onset of anxiety disorders in middle to late adolescence
(Chronis et al., 2009; Hirshfeld et al., 1992; Perez-Edgar & Fox, 2005). Importantly,
behavior inhibition appears to be uniquely predictive of anxiety disorders, and
particularly Social Anxiety Disorder (SAD). Adolescence is the period of time when
there is greatest risk for the onset of SAD and onset in adolescence demonstrates
relatively stable trajectories of anxiety disorders into adulthood (Pine, Cohen, Gurley,
Brook, & Ma, 1998). Chronis and colleagues (2009) conducted post-hoc analyses to
identify when clinically significant anxiety was present in the group of children who
demonstrated stability of high behavior inhibition. An exact age of onset could not be
pinpointed, but results indicated that this group demonstrated clinically significant
anxiety after the age of seven, based on parent and child interviews. Thus, although
clinically significant anxiety problems could not be identified at the age of seven, it is
important to determine whether significant deficits in socio-emotional functioning among

highly inhibited children can be identified at this time. Middle childhood may be a



particularly important time during which to examine social outcomes, as social
difficulties at this age may be indicators of more chronic and clinically severe outcomes.

Outcomes in middle childhood. Several studies have examined the influence of
behavior inhibition in toddlerhood on social outcomes in middle childhood. For example,
Williams and colleagues (2009) found that higher levels of observed behavior inhibition
in toddlerhood predicted higher levels of maternal-reported internalizing problems in
preschool, as well as across childhood and adolescence; however, these effect sizes were
small. The largest proportion of variance in children’s internalizing problems was
explained by the joint influence of behavior inhibition and permissive parenting,
suggesting that the effect of behavioral inhibition is small and likely interacts with other
factors to influence social development. Another study found that inhibited toddlers did
not show significantly more reticent behavior with an unfamiliar examiner, compared to
low-reactive toddlers (Stifter, Putnam, & Jahromi, 2008). These findings indicate that
social deficits in behaviorally inhibited toddlers may be most apparent during interactions
with unfamiliar peers. Perhaps most important, however, these studies illustrate that the
majority of behaviorally inhibited children do not go on to develop clinically significant
social-emotional problems and instead show a variety of outcomes (Degnan & Fox,
2007).

In the current study, a composite measure of behavior inhibition, composed of
observational and maternal-report measures at ages two and three, was examined as a
predictor of social competence at age seven. In contrast to previous studies, which have
relied heavily on parent-report of clinically significant diagnostic outcomes, the current

study measured children’s social competence using behavioral observational coding. This



method captured the variation in social interactions with peers at this age, which helps
move the field forward toward identifying the mechanisms contributing to the
development of children’s social adaptation.

Emotion Regulation and Social Development

Another important predictor of social development throughout childhood is
emotion regulation (ER), which involves action or behavior used to change arousal levels
(Kopp, 1989). Specifically, ER consists of “extrinsic and intrinsic processes responsible
for monitoring, evaluating, and modifying emotional reactions, especially their intensive
and temporal features, to accomplish one’s goal” (Thompson, 1994, p. 27). As
individuals experience cognitive, motor and socio-emotional development throughout the
lifespan, different strategies are added to their repertoire of ways of dealing with
emotions.

Development of ER strategies. Throughout infancy, ER relies heavily on the
support of the primary caregiver (Crockenberg & Leerkes, 2004). Infants also engage in
reflexive regulatory behaviors such as non-nutritive sucking, gaze aversion, and eye
closing (Kopp, 1989). At four months of age, the ability to shift attention emerges—a
critical component in the development of ER that allows infants to begin using
reorienting of attention as a way of regulating emotion (Johnson, Posner, & Rothbart,
1991). Between 12 and 18 months of age, infants make significant gains in motor
development, allowing them to more actively explore or withdraw from objects in the
environment during emotionally arousing situations. Children also start to use social
referencing more frequently as a guide for the appropriateness of emotional expressions,

particularly in ambiguous social situations (Kopp, 1989).
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In the toddler years children develop a sense of agency and become increasingly
aware of the causes of distress; this awareness, coupled with their ability to behave in
ways that can alter the situation, facilitates more mature forms of regulation (Kopp,
1989). For example, research has shown that at the age of two, children begin to engage
in more active forms of ER, such as initiating self-distraction, help-seeking behavior, and
problem solving in frustration and fear-eliciting situations (Diener & Mangelsdorf, 1999;
Grolnick, Bridges, & Connell, 1996). As in infancy, however, studies have found that
maternal involvement in emotion-eliciting situations continues to play an important role
in toddler’s ability to use ER strategies (Calkins & Johnson, 1998; Diener &
Mangelsdorf, 1999; Grolnick, Bridges, & Connell, 1996). Later in the toddler years, the
use of cognitive reappraisal begins to emerge, though a study among three and four-year-
old children showed that parents often initiated the reappraisal and then the child
continued (Stansbury & Sigman, 2000). The function of reappraisals is to rethink or
reinterpret the situation that elicited their negative affect in the first place.

Between the ages of five and six, children begin to independently generate
cognitive regulation strategies (Stegge & Meerum Terwogt, 2007). This newly developed
skill is thought to emerge from a basic understanding of the connection between
cognition and emotion (e.g., thinking of something pleasant will help me feel pleasant).
The ability to initiate cognitive reappraisals is an important milestone in the development
of ER because research with adult populations shows that using cognitive appraisals in
anger and anxiety-eliciting situations leads to reduced negative emotion (Gross, 1998). In
addition to cognitive regulation strategies, young children also report using social

interaction (e.g., talking to someone) and attempts to change the environment (e.g.,
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buying a new toy to replace a broken one) in order to regulate sadness, anger, and fear
(Endrerud & Vikan, 2007). Cognitive reappraisal, seeking social support, and problem-
solving can be classified as active ER strategies. Past research has also identified passive
ER strategies, such as self-soothing and waiting behavior (Feng et al., 2008). Some work
has also identified disruptive ER strategies, in which the child responds in a physically or
verbally aggressive manner (Calkins, Gill, Johnson, & Smith, 1999). These three types of
ER strategies (i.e., active, passive, and disruptive strategies) were examined in the
context of a laboratory-based sadness-eliciting task at age five in the current study.

Consistent with a functionalist framework of emotion, strategy effectiveness is
often evaluated based on the goals of the individual experiencing an emotion in a given
context (Thompson & Meyer, 2007). Temperamentally fearful children, for instance, may
engage in passive ER strategies in order to avoid the experience of negative affect that
might occur if they behaved proactively. Although passive strategies may seem adaptive
in the short-term, repeated use of strategies that entail avoidance could lead to long-term
negative effects on social development (Aldao, Nolen-Hoeksema, & Scheweizer, 2010).
Active regulation strategies used in a frustration-eliciting task at preschool age, on the
other hand, have been found to predict positive outcomes in adolescence, such as greater
attentional cognitive control (Eigsti et al., 2006). To-date, however, no known studies
have examined children’s observed use of active ER strategies in a sadness-eliciting
situation in relation to future social outcomes; this gap in the literature is an important
question that was addressed in the current study.

Although a great deal of previous literature has examined regulation of negative

affect broadly, recent work has elucidated the importance of considering the specific
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affective context (e.g., sadness, frustration) in which ER is examined. The importance of
context is illustrated by Grolnick and colleagues (1996), who found that among two year-
old children, consistency in strategy usage was more likely within a specific affective
context than across contexts. Furthermore, later in the toddler years, age differences
emerge in the understanding of how to manage anger versus sadness-eliciting situations.
Specifically, three and four year-olds appear to have a similar understanding regarding
regulatory strategies for sadness, whereas four year-olds showed a better understanding
than three year-olds of strategies for anger regulation (Cole, Dennis, Smith-Simon, &
Cohen, 2008). These differences may reflect the different functions of these emotions;
whereas anger requires readiness to act in order to approach a blocked goal, sadness
involves readiness to cease effort following the relinquishment of a goal (Barrett &
Campos, 1987). Behaviorally inhibited children, who are predisposed toward withdrawal
and less likely to approach novel situations, may experience particular difficulty with ER
strategies in sadness-eliciting situations.

Temperament and the development of emotion regulation. Research has
shown that temperamental characteristics influence the development of ER strategies
(Rothbart & Sheese, 2007). This work has been primarily conducted among infant
samples, and findings show that fear reactivity and wariness in infancy predict higher
levels of passive forms of regulation, such as self-soothing behaviors and withdrawal in
toddlerhood (Buss & Goldsmith, 1998; Mangelsdorf, Shapiro & Marzolf, 1995).
However, tendencies toward high levels of reactivity may have a long-lasting impact on

the development and implementation of ER strategies.
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Influence of negative reactivity. For some children, the experience of intense
negative affect interrupts the cognitive processes thought to be important for regulation,
making the regulation of distress difficult (Marshall, Fox, & Henderson, 2000). For
example, a child who experiences high negative reactivity when confronted with a novel
situation, such as approaching a peer at the playground, may feel “frozen” and therefore
have difficulty recalling previously learned ER strategies. If recalled, heightened
reactivity may hinder the child’s ability to successfully implement the strategy. For
example, the child may stumble on his or her words when asking the peer to play. Lastly,
research has shown that a key aspect of successful ER is flexibility (Buss & Goldsmith,
1998), which can also be negatively affected by heightened emotional reactivity. If the
peer does not respond to an initial request, the child must have the flexibility to alter their
original strategy. In summary, reactivity can impact ER skills in various ways and at
different points in time throughout the course of a social interaction.

Research has shown that higher levels of maternal-reported negative affect are
concurrently (Santucci et al., 2008) and longitudinally related to the use of maladaptive
ER strategies, such as focusing on the source of distress (Rodriguez et al., 2005). These
studies, however, have examined negative affect as a broad factor (i.e., combination of
sadness, fear, and frustration), making it difficult to discern how predispositions toward
particular kinds of negative affect relate to specific regulation difficulties. Because
negative reactivity is a developmental antecedent of behavior inhibition, highly
behaviorally inhibited children may also experience difficulty with emotion regulation.

Influence of behavior inhibition. According to a conceptual model proposed by

Eisenberg and colleagues, highly inhibited children have difficulty generating
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constructive and problem-focused strategies. They further propose that although these
children may be viewed as appropriately behaviorally regulated by others, their inhibited
behavior is usually involuntary (Eisenberg, Fabes, Guthrie & Reiser, 2002). Few studies
have examined the relation between behavior inhibition and the regulation of fear or
sadness. Feng and colleagues (2008) longitudinally examined maternal and child factors
as a predictor of the use of regulatory strategies during a sadness-eliciting situation.
Overall, results showed that children with high levels of behavior inhibition did not show
consistent difficulty with ER strategies; an interaction effect, however, showed that
children of depressed mothers who were high on behavior inhibition used more passive
ER strategies compared to behaviorally inhibited children of non-depressed mothers.
Thus, some behaviorally inhibited children were found to be at-risk for the development
of maladaptive ER strategies.

The study conducted by Feng and colleagues (2008) assessed behavior inhibition
at either age two or three using behavior observations during novel tasks. The current
study, in contrast, incorporated maternal and observational measures at both time points
in toddlerhood. As shown by Chronis and colleagues (2009), maternal-report of behavior
inhibition may be an important assessment to incorporate when predicting future socio-
emotional outcomes. It was hypothesized that behavior inhibition in toddlerhood would
modestly predict regulation strategy usage at age five. Specifically, it was expected to
predict a higher proportion passive strategies and lower proportion of active strategies
during a sadness-eliciting situation.

Regulation of sadness and social outcomes. The use of maladaptive ER

strategies has been found to relate to various poor socio-emotional outcomes. However,
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most studies in early childhood have focused on the influence of ER during frustration
tasks, and findings show that disruptive ER strategies in these situations are related to
observed conflict behavior with peers and maternal-reported externalizing difficulties
(Calkins et al., 1999; Rubin, Burgess, Dwyer, & Hastings, 2003). Conversely, it has been
posited that impairments in the ability to regulate sadness in childhood, rather than
frustration, is likely a clinically significant risk factor for the development of
internalizing disorders (Kovacs, Joorman, & Gotlib, 2008). Furthermore, among highly
inhibited children who are at-risk for the development of internalizing problems (Chronis
et al., 2009; Kagan & Snidman, 1999), emotion regulation difficulties may be particularly
salient during sadness-eliciting tasks. Thus, in the current study, ER strategies during a
sadness-eliciting task were examined in relation to future social competence with peers,
as these may be the particular skills that influence an inhibited child’s social outcomes.
Additionally, research with adult populations indicates that effective regulation of
sadness is associated with self-reported positive social outcomes, such as the presence of
fulfilling friendships, whereas effective regulation of anger is related conflict resolution
styles (Rivers, Brackett, Katulak, & Salovey, 2007).

ER seems particularly important to examine at the age of five, as children are in
Kindergarten at this time, which is a critical setting for the development of early peer
relationships (Kochenderfer & Ladd, 1996).Various past investigations have examined
the relation of ER strategies in sadness-eliciting situations to negative social outcomes.
Longitudinal studies have found that in early to middle childhood, ER strategy usage
predicted future depressive symptoms (Bowie, 2010; Feng et al., 2009). However, these

studies combined sadness and anger regulation, and examined a broad regulation factor,
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rather than specific types of regulation (e.g., active versus passive strategies).
Furthermore, these studies did not use observational methods to assess either the
predictor or outcome constructs. The use of teacher and parent-report provide an initial
understanding of the relations between these constructs; however, observational
measurement is necessary in order to gain a thorough understanding of the types of ER
strategies used, and their influence on variations in social development.

Additionally, it is important to examine how the use of ER strategies influences
positive social outcomes, such as social competence, as this information can inform the
development of prevention programs that may strengthen social-emotional skills (Fraser
et al., 2005). To date, however, no known studies have investigated the use of ER
strategies during sadness-eliciting situations in relation to positive social outcomes. Thus,
the current study extends the existing literature by longitudinally examining the influence
of ER strategies in sadness-eliciting situations on social competence with peers using
observational measures. It was hypothesized that more competent ER strategy usage (i.e.,
higher proportion of active strategies, lower proportions of passive and disruptive
strategies) during a sadness eliciting task at kindergarten age would predict higher levels
of social competence in middle childhood.

Emotion Regulation as a Moderator between Temperament and Social Functioning

Past research has examined how behavior inhibition and ER independently
influence social functioning in early childhood. Because not all young children who are
highly behaviorally inhibited go on to develop social difficulties, it is important to
consider how these constructs jointly predict risk and resilience. Eisenberg and

colleagues have conducted many investigations using a model that examines the
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combined influence of emotionality and ER, and importantly, consider how high levels of
regulation can change children’s emotional expressions, (Eisenberg et al., 1993;
Eisenberg et al., 2000; Fabes et al., 1999). Rather than examining behavior inhibition,
they have focused on emotionality, a related but distinct construct. Emotionality has been
defined as the general intensity and frequency of negative emotion, whereas behavior
inhibition specifically refers to apprehension and displays of fear when confronted with
novelty. Thus, behaviorally inhibited children may be at particular risk for social
difficulties, whereas children experiencing high levels of emotionality may be at risk for
both internalizing and externalizing difficulties.

Predicting negative social outcomes. In previous investigations examining the
joint influence of emotionality and regulation, Eisenberg and colleagues have focused
largely on the prediction of externalizing problems (Eisenberg et al., 1996; Eisenberg et
al., 2000; Eisenberg, Fabes, Nyman, Bernzweig, & Pinuelas, 1994). Overall, their
findings reveal that high levels of emotionality paired with poor regulation (e.g., acting
out coping styles) are related to non-constructive anger reactions (e.g., venting,
aggression). Regulation, however, has been found to buffer the negative effects of
negative emotionality to predict fewer problem behaviors. Importantly, regulation in the
aforementioned studies was measured using maternal and teacher-report questionnaires,
as well as the amount of persistence during difficult tasks. In contrast, the current study
utilized observations of emotion regulation strategies used during a sadness-eliciting
situation to measure regulation.

Another study conducted among young toddlers examined the joint influence of

observed distress to a frustrating situation and regulatory behaviors during a frustration-
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eliciting task on children’s social and reticent behaviors with a peer (Calkins et al., 1999).
No significant interactions were identified in the prediction of reticent behavior. With
regard to the cooperative social behavior outcome, however, one significant interaction
revealed that fewer mother-child interactions, paired with high levels of distress was
related to less cooperative behavior, suggesting that failure to use a purportedly effective
ER strategy (i.e., interacting with and talking to mother) is problematic among children
who are easily frustrated (Calkins et al., 1999). Perhaps measuring distress and regulatory
behaviors in a different affective context (e.g., sadness or fear) may have been more
relevant to the prediction of the quality of reticence during peer interactions. In the
current study it was hypothesized that competent regulatory strategies (i.e., higher
proportion of active strategies, lower proportion of passive and disruptive strategies)
during a sadness-eliciting situation would provide a buffering effect toward greater social
competence among children showing high levels of behavior inhibition.

Predicting positive social outcomes. Other studies have examined the joint
influence of emotionality and regulation in relation to positive aspects of social
functioning (Eisenberg et al., 1995; Eisenberg et al., 2000; Rydell, Berlin, & Bohlin,
2003). Overall, these studies have demonstrated that among children between the ages of
five and eight years-old, high levels of maternal-reported emotionality paired with
optimal levels of behavioral regulation, predict maternal and teacher-reported socially
appropriate behavior. These have been primarily cross-sectional studies conducted in
middle childhood, however, which does not provide insight into the early temperamental
influences on later social functioning. Rydell and colleagues (2003), for example, found

that maternal-reported fear emotionality was positively associated with teacher-reported
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prosocial behavior among five to eight year-old children. The authors proposed that the
mechanism for this association may be that highly fearful children are more inclined to be
sympathetic toward peers. Additionally, poor maternal-reported fear regulation was
related to teacher-reported internalizing problems. Jointly, these findings suggest that
although a certain level of fear may be adaptive for social situations, poorly regulated
fear can lead to maladaptive outcomes. However, this investigation did not examine the
effects of the regulation of sadness, which is likely an important precursor to the
development of internalizing disorders (Kovacs et al., 2008)

A handful of previous investigations have also examined these constructs at
preschool age, but the conclusions that can be drawn from these study findings are
limited due to various methodological concerns. For example, one study examined the
joint influence of various aspects of temperament (i.e., effortful control, negative
affectivity, and extraversion/surgency) and ER strategy usage on social competence
among three and four year-old children (Blair, Denham, Kochanoff, & Whipple, 2004).
All constructs, however, were measured at the same timepoint using maternal and/or
teacher report. Results showed various significant interaction effects in the prediction of
problem behavior, but none with regard to the prediction of social competence.
Furthermore, passive regulation strategies were found to play a significant role in the
prediction of externalizing problems, but only among boys with a sad/fearful and irritable
temperament. The lack of findings for predictions of social competence may be related to
the lack of specificity in the measurement of temperament and the lack of observational
data; both parent and teacher-report measures of social competence are likely influenced

by reporters’ views of the child’s overall temperamental disposition (e.g., generally shy
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versus outgoing), rather than specific approach and withdrawal behaviors in novel
situations.

Another study used a longitudinal design spanning one year—with the first
timepoint during the first semester of preschool and the second timepoint during the
second semester of preschool (Eisenberg, et al., 1993). Results showed that high levels of
broad negative emotional intensity paired with low levels of constructive coping
predicted low teacher-reported social skills and poor sociometric status reported by peers.
Lastly, a study conducted in a sample of preschool-aged children used behavioral
observational coding to assess negative emotional arousal during a social interaction
(Fabes et al., 1999). Results showed that among children who showed low emotional
intensity, higher levels of teacher-reported regulation (i.e., effortful control) was
significantly related higher levels of observed positive social responding and not
significantly related to negative emotional responding. Furthermore, at moderate and high
levels of observed emotional intensity during the social interaction, effortful control was
inversely related to negative emotional responding, but not significantly related to social
competence.

This study shows that when children experience high emotional intensity during a
social interaction, higher levels of teacher-reported regulation predict positive social
responding in that specific situation, but the study did not examine whether regulation
predicted socially competent responding overall. An important distinction from the latter
study, however, is that rather than examining how emotional intensity in the moment of a
social interaction influences social competence in that same situation, the current study

examined how temperamental inhibition at age two predicted social interactions in
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middle childhood. It was hypothesized that children utilized competent sadness
regulation strategies at age five (i.e., higher proportion of active strategies, lower
proportion of passive and disruptive strategies) would engage in more socially competent
behaviors at age seven, compared to children who engaged in passive and disruptive
regulation strategies, presumably because they are able to use these regulation strategies
to reduce and better manage their negative emotions in future social situations.

To summarize, previous studies conducted in early and middle childhood show
that children who are predisposed to the experience of negative affect and therefore at
risk for social-emotional problems appear to benefit from the use of appropriate
regulation strategies. Past studies, however, lack specificity in affective context when
examining children’s use of emotion regulation strategies. Among behaviorally inhibited
children who are at risk for future internalizing problems, it seems particularly important
to examine the use of ER strategies in sadness-eliciting contexts. Additionally, the lack of
longitudinal data across early and middle childhood, as well as the dearth of
observational data, limits the conclusions that can be drawn from these studies regarding
the early influence of inhibition and regulation on future social competence—an
important gap in the literature that the current study aims to fulfill.

Current Proposal

The aim of the current study was to examine the contributions of behavioral
inhibition and ER skills to social competence with peers. First, it was hypothesized that
behavior inhibition (age 2) would be related to the use of regulation strategies (age 5) in a
sadness-eliciting situation; specifically, behavior inhibition was expected to be modestly

positively related to passive strategies, negatively related to active strategies, and
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unrelated to disruptive strategies. Second, the unique and joint influences of behavioral
inhibition and regulation strategies in the prediction of social competence were
investigated in a moderation model (see Figure 1). Specifically, it was hypothesized that
behavior inhibition (age 2) would negatively predict social competence with an
unfamiliar peer (age 7), and that competent emotion regulation strategy usage (i.e., higher
proportion of active strategies, lower proportions of passive and disruptive strategies) in a
sadness-eliciting context (age 5) would positively predict social competence.

Finally, the use of competent regulation strategies was expected to moderate the
relation between behavior inhibition and social competence. Specifically, it was
hypothesized that high levels of behavior inhibition would predict lower levels of social
competence (e.g., greater proportion of inappropriate initiations, lower proportion of
successfully responded to play initiations, lower proportion of time in social play),
particularly among children who demonstrated low levels of competent regulation
strategy usage. Highly behaviorally inhibited children who engaged in higher levels of
competent regulation strategies, however, were hypothesized to demonstrate moderate to
high levels of social competence (e.g., greater proportion of appropriate and successfully
responded to play initiations, greater proportion of time spent in social play with peer).
Thus, among behaviorally inhibited children, competent ER strategy usage may provide a
buffer, such that those who engage in more competent strategy usage may engage in
more socially competent behaviors, compared to inhibited children who engage in less

competent ER strategy usage.



CHAPTER 2: METHOD
Participants

An a priori power analysis was conducted using the R2 program (Steiger &
Fouladi, 1992) in order to determine an appropriate sample size for the current study and
to conduct analyses for the proposed model. Approximately 112 participants are
necessary for detecting significant differences with a medium effect size (p°) equal to .13,
a = .05, and power = .80. Furthermore, it is suggested that a medium-sized sample is
between 100 and 200, and 100 participants are considered sufficient to conduct SEM
(Kline, 2005).

The current study included 257 children (135 girls). Children were primarily
Caucasian (67% Caucasian, 13% African-American, 3% Hispanic, 2% Asian-American,
15% mixed race). Participants were recruited for participation in a larger, longitudinal
study of temperament and social development using commercially available mailing lists,
which targeted households with very young infants. Using telephone interviews, infants
of interested families were screened for developmental delays and serious medical
problems. Developmentally healthy infants were scheduled for a 4-month laboratory visit
at the University of Maryland. During this initial visit, 779 infants were screened for
emotional and motor reactivity to auditory and visual stimuli. This screening process
ensured a wide range of variability in reactions to novelty in the study sample and
allowed the temperament data to be used as a continuous variable rather than discrete
group variables. Negative reactivity was assessed using the Negative Affect Scale,
positive reactivity was rated with the Positive Affect Scale, and motor movement was

measured by intensity and duration of arm and leg movements (Calkins et al., 1996;
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Kagan & Snidman, 1991). See Hane, Fox, Henderson, and Marshall (2008) for a full

description of screening procedures. Within the larger study, home and university
laboratory visits were conducted at regular intervals between 4-months and 9-years of
age.

Based on infants’ reactions to novel sensory stimuli at the 4-month laboratory
visit, 291 children and their mothers were selected to participate in the larger study. Of
these, 34 children were missing data at all ages on constructs of interest to the current
study, and therefore were not included in the study sample. Children with complete or
partial data (N = 257) were included in all analyses. Mplus 6.0 uses full information
maximum likelihood (FIML) to estimate parameters (Muthén & Muthén, 1998-2010).
Table 1 shows the number of children with data at each time point based on data
collection from 2 to 7 years. Children with missing data on all variables (n = 34) were
compared to children with partial data (n = 257). No differences were found between the
groups on gender, y* (1, N=291) = 1.03, p = .310 or child ethnicity, x* (1, N=291) =
14.46, p = .209. There was a difference between groups on maternal education, y* (1, N =
291) =10.84, p = .013. Follow-up pairwise comparisons revealed that mothers of
children who reported an “other” education level were more likely to drop out than
mothers who reported completion of high school, college, or graduate-level education.
Procedure

The current study used behavioral observational data from laboratory visits at
ages 2 and 3 (behavior inhibition), age 5 (ER strategy usage), and age 7 (social
interaction with peer). Additionally, maternal-report questionnaires were included to

assess behavior inhibition in toddlerhood. All observational measures were videotaped
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and coded in the laboratory by trained coders. The University of Maryland research team
previously coded the behavior inhibition and ER strategy usage tasks. Social competence
at age seven was coded by the author and trained undergraduate research assistants at the
University of Miami.
Measures

Temperament. Behavior inhibition was assessed at ages 2 and 3 using behavioral
observations identical to those used in previous studies (see Calkins et al., 1996). The
unfamiliar stimuli presented to the children included an adult stranger, a robot, and an
inflatable tunnel. The adult stranger sat quietly for one minute, played with a truck for
one minute, and then (if the child had not yet approached) invited the child to join her for
play for one minute. The 18-inch tall battery-operated robot made loud noises, emitted
smoke, had flashing lights, and moved around the room. Finally, an inflatable tunnel was
presented to the child and a Research Assistant encouraged the child to crawl through it.
For each task, children received a score for: (1) latency to vocalize, (2) latency to
approach/touch the stimuli, and (3) proportion of time spent in proximity to mother. A
composite measure of inhibition was then computed by summing standardized scores for
each task. The composite measure at ages 2 and 3 were used as indicators of the behavior
inhibition latent variable in the proposed model. A research team at the University of
Maryland previously completed this observational behavioral coding and these codes
were used in the current study. Observers overlapped on 20% of cases and the average
Intraclass Correlation (ICC) across the measures used in the composite was .87 (ranging

from .72 to .98) at age 2, and .98 (ranging from .96 to .99) at age 3.
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The Toddler Behavior Assessment Questionnaire (TBAQ; Goldsmith, 1996) was

also used to measure behavior inhibition at ages 2 and 3. Using 7-point Likert scales,
mothers rated their child on six dimensions of temperament: activity level, pleasure,
social fearfulness, interest, anger proneness, and social desirability. Scores on the social
fearfulness subscale, which measures inhibition, distress, and shyness in novel situations,
were used as indicators of the BI latent variable in the proposed model. This measure
shows good convergent validity with other commonly used temperament questionnaires
(Goldsmith, 1996). The internal consistency estimate in the current sample was .78 at age
2 and .85 at age 3.

The Colorado Temperament Inventory (CCTI; Buss & Plomin, 1984; Rowe &
Plomin, 1977) is a maternal-report measure of behavior inhibition at age three. The CCTI
contains 30 items, which provide scores on six dimensions of temperament: sociability,
emotionality, activity, attention-span/persistence, soothability, and shyness. Mothers
answer questions using a 5-point Likert scale. This scale is validated for use with children
1- to 6-years of age and has good internal consistency and discriminant validity (Rowe &
Plomin, 1977). Scores on the shyness dimension were intended to be used as an indicator
of the BI latent variable in the current study. The internal consistency estimate in the
current sample for this dimension was .86.

Emotion Regulation. Emotion regulation (ER) strategy usage was measured at
age 5 using behavioral observations during the Disappointment Paradigm, a task designed
to elicit negative affect in young children (Cole, Zahn-Waxler & Smith, 1994). During
this task, the Research Assistant presented eight toys to the child. Four toys were flawed

and were described as such to the child (e.g., “This is a pair of sunglasses, but they are
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broken and cannot be fixed.”). The remaining four toys were in good condition and were
described as such (e.g., “This is a bouncy ball with different colors on it.””). Children were
asked to rank order these eight prizes on a tray. Following a separate 15-minute task
regarding perceived self-concept, the experimenter placed the child’s least-ranked toy on
the table, and said, “Here is your prize. Thanks for all your hard work.” The experimenter
stayed in the room with child for one minute, and repeated back to the child any
statements that he/she made (i.e., social context). The child was then left alone in the
room for one minute (i.e., non-social context). Afterward, the Research Assistant
explained to the child that he/she accidentally picked up the incorrect toy, and the child
was given the prize he/she initially selected.

Children’s use of ER strategies was coded in 10-second epochs, beginning when
the toy was placed on the table, for a total of 12 epochs throughout the two-minute
segment. ER strategies were coded as one of three types: (1) Active self-regulation (e.g.,
trying to fix broken toy, emotion labeling), (2) Passive toleration (e.g., staring at toy), and
(3) Disruptive behavior (e.g., breaking or throwing toy). The presence or absence of each
strategy was coded in each epoch, and multiple strategies could be coded within one
epoch if the child used different strategies. A composite proportion score was created that
reflected the proportion of epochs in which a particular strategy was used in the social
and non-social context, thus creating six composite scores that represented children’s use
of each strategy (e.g., proportion of epochs in social context when active regulation was
used. These composite scores were intended to be used as indicators of the competent
emotion regulation moderator variable in the proposed model. Observers overlapped on

25% of cases and the Intraclass Correlation (ICC) for the number of active, passive, and
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disruptive ER strategies used in the social context was .82, .87, and .79, respectively;
ICCs were .82, .88, and .62, respectively, in the non-social context.

Social Competence. Social competence was assessed at age 7 during a six-minute
unstructured free play session with an unfamiliar, same-sex peer. The kinds of children’s
play initiations, types of responses received to their initiations, and level of play
sophistication were coded. Therefore, this construct captured individual differences in the
implementation of social skills, as well as how peers responded. Coders were trained on
each coding scheme. Observers overlapped on 38% of cases and all ICCs for all variables
were above .70.

Social initiations. The initiation and response coding scheme was based on an
observational measure used in past research (Hauck, Fein, Waterhouse & Feinstein,
1995). Children’s play initiations were classified into one of the following categories: (1)
positive initiation, (2) low-level initiation, and (3) inappropriate initiation. Initiations
were defined as the originating observable social behavior that attempts to begin an
interaction. Appropriate attempts designed to initiate or prolong social interaction with
the peer (e.g., greeting peer, calling peer’s attention to an activity) were coded as positive
initiations. Passive attempts to engage the peer (e.g., looking at the peer for an extended
period of time, imitating the peer without verbal initiation) were coded as low-level
initiations. Finally, improper attempts to engage the peer (e.g., commanding peer to play,
physical aggression toward peer or peer’s toy) were coded as inappropriate initiations.

Frequency scores were created for each initiation type. Proportion scores were
then calculated to reflect use of each type of initiation (e.g., number of positive initiations

divided by total number of initiations). Of the 187 participants who completed the free
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play task at age 7, five children did not make any initiations. Because it is not possible to
divide by a zero score, these children’s proportion scores for each initiation type were
manually changed to zero. ICCs for the proportion of positive, low-level, and
inappropriate initiations were .86, .85, and .79, respectively. The proportion of positive
initiations was used as an indicator of the social competence latent variable in the
proposed model.

Response to initiations. Additionally, the peer’s response to each initiation was
coded as successful, ignored, rejected, or non-codeable due to quality of video recording.
Response coding reflected observable behaviors of the peer immediately following the
target child’s initiation, with regard to the goal of the initiation. Frequency scores were
created for each response type. Proportion scores were then calculated to reflect use of
each response type (e.g., number of successful responses divided by total number of
initiations). Again, because five children in the sample did not make any initiations and it
is not possible to divide by a zero score, these children’s proportion scores for each
response type were manually changed to zero. ICCs for the proportion of successful,
ignored, rejected, and non-codeable responses received were .71, .75, .81, and .73,
respectively. The proportion of successfully responded to initiations was used as an
indicator of the social competence latent variable in the proposed model.

Level of play. Lastly, target children’s play behavior during the free play task was
coded using a modified version of Rubin’s (2001) Play Observation Scale. There were
three levels of play sophistication: (1) non-play, (2) independent play, and (3) social slay.
The amount of time each child spent in each type of play was coded in seconds. The non-

play category included unoccupied behavior (i.e., lack of focus) and hovering/on-looker
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behavior (i.e., focus on the peer without talking) without attempts to engage the peer. The
independent play category included solitary play and parallel play (i.e., focus on one’s
play, but with regular acknowledgment of the peer). The social play category included
cooperative play (i.e., reciprocal social interaction with a shared goal) and turn-taking
conversation. Time spent making active social initiations, regardless of peer’s response,
was also included in the social play category. ICCs for the proportion of time spent in
non-play, independent play, and social play were .89, .82, and .84, respectively. The
proportion of time spent in social play was used as an indicator of the social competence
latent variable in the proposed model.
Analytic Strategy

Prior to statistical analyses, associations between demographic variables (e.g.,
sex, ethnicity) and variables of interest in the current study were examined. Hypothesized
associations between behavior inhibition, emotion regulation strategies, and social
competence were analyzed using structural equation modeling (SEM) using Mplus
version 6 (Muthén & Muthén, 1998-2010). By using SEM, multiple indicators were used
to create latent variables, which reduce measurement error. SEM also has the ability to
examine all associations among variables simultaneously, which cannot be conducted
using multiple regression analyses. Overall model fit was examined by reviewing fit
indices for good model fit (e.g., xz, RMSEA < .06, SRMR < .08, and CFI > .95; Bentler,

1990; Steiger, 1990).



CHAPTER 3: RESULTS
Descriptive Statistics and Preliminary Analyses

Descriptive statistics for all study variables are displayed in Table 1. Age at each
visit was correlated with all variables measured at the same time point. Results showed
non-significant associations for most correlations (e.g., ps all > .05), indicating that age at
assessment was unrelated to children’s scores. The only exception was that the child’s
age (in months) at the age 7 dyad visit was positively correlated with the proportion of
successful responses received, » (175) = .20, p = .008, indicating that older children were
more likely to make initiations that were successfully responded to by their peer during
the free play task. Therefore, this variable was added as a covariate in analyses where
social competence was examined as an outcome variable. Additionally, multivariate
analyses of variance were used to examine differences on study variables related to
ethnicity and maternal education. Due to limited variability of ethnicity, this variable was
recoded to identify participants as either Caucasian or non-Caucasian. Results revealed
no significant differences on study variables with regard to ethnicity or maternal
education (p’s all > .05). Study variables were also examined for skewness and sex
differences; results of these analyses are discussed below.

Behavior inhibition. Variables used to index behavior inhibition (BI) included
observation composite scores of behavior inhibition at 24 and 36 months, maternal
ratings on the social fearfulness subscale from the TBAQ at 24 and 36 months, and
maternal ratings on the CCTI shyness dimension at 36 months. Skewness and kurtosis
values were examined, and all variables were found to be normally distributed.

Furthermore, paired samples #-tests were conducted to examine sex differences on these
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variables, and results showed that sex was not related to scores on these measures (p’s all
> .05). Correlations among observational and questionnaire measures indexing behavior
inhibition are shown in Table 2. These results indicate moderate stability in behavior
inhibition between 24 and 36 months and consistency across measurement sources.

Emotion regulation. Proportion scores indexing how often children used active,
passive, and disruptive ER strategies during a sadness-eliciting situation were used to
measure children’s ER competency at age 5. ER strategies were coded in two contexts:
social (i.e., Research Assistant present) and non-social context (i.e., child alone).
Analyses examining the normality of the distribution of these variables revealed that the
proportion of disruptive strategies in the social and non-social situation were positively
skewed (i.e., 5.05 and 3.21 skewness values, respectively). All other ER variables were
found to be normally distributed. Correlation analyses were conducted to examine how
specific strategy types were related between the social and non-social context. Results
revealed small to moderate correlations for strategies within and between both contexts
(see Table 3). Sex differences were also examined and results showed significant
differences for several ER strategy variables (see Table 4). Therefore, sex was included
as a covariate in all analyses.

Social competence. Variables indexing social competence included the
proportion of positive initiations made, proportion of successful responses received from
the peer, and the proportion of time spent in social play. The distributions of these
variables were examined, and results showed normal levels of skewness. T-tests were
conducted to examine sex differences on these variables, and results revealed no

significant differences. Correlations among these variables were conducted and results
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showed that they were moderately correlated. Specifically, positive initiations were
positively correlated with successful responses received, 7 (175) = .34, p <.001, as well
as time spent in social play, r (175) = .49, p <.001. Additionally, successful responses
received were positively correlated with proportion of time engaged in social play,
(175) = .34, p <.001.
Structural Equation Modeling

Measurement Model. Three latent variables were created using questionnaire
and behavior observation data across ages 2, 3, 5, and 7. The first latent variable,
indexing BI in early childhood, included composite scores of BI observations at ages 2
and 3 and scores on the TBAQ social fearfulness subscale at ages 2 and 3. When CCTI
was initially included in the latent variable, maternal-reported indicators showed higher
loadings compared to observational indicators. Additionally, the CCTI measure was only
collected at age 3, not age 2. Therefore, scores on the shyness dimension from the CCTI
at 36 months were dropped from the latent variable in order to achieve approximately
equal loadings across age, as well as across observational and maternal-reported
indicators. Because the BI observation paradigm data were collected at two time points
and thus contained shared method variance, the correlated measurement error for these
indicators was included in the model, » =-.07, p = .837. Similarly, the correlated
measurement error of the TBAQ social fearfulness subscale at ages 2 and 3 was also
included, » = .42, p <.001. Unstandardized loadings for the indicators of the BI latent
variable were 1.00 for BI observations at age 2, .997 for BI observations at age 3, 1.051
for TBAQ social fearfulness at age 2, and 1.556 for TBAQ social fearfulness at age 3.

See Figure 2 for standardized estimates of the BI latent variable.
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The moderating latent variable, which indexed competent use of ER strategies
during a sadness-eliciting situation at age 5, included proportion of active and passive
strategies used in the presence of an adult stranger (i.e., social context). Proportion of
disruptive strategies in both the social and non-social context were dropped from the
measurement model due to extremely skewed distributions. Additionally, when active
and passive ER strategies in the non-social context were included as indicators of the
latent variable, results showed poor model fit (i.e., CFI =.71, RMSEA = 41).
Theoretically, ER strategies used by children in the social context, rather than the non-
social context, seem most relevant to predicting social outcomes, particularly among
children who are highly behaviorally inhibited. Thus, active and passive sadness
regulation strategies used in the non-social context were dropped from the measurement
model. Additionally, in order to have all positive loadings on the ER competency latent
variable, proportion of passive strategies in the social context was reverse-scored, such
that higher scores reflected lower levels of passive regulation. Lastly, to improve model
fit, and because the active and passive ER social context variables were measured using
the same metric, residual variances for these indicators were constrained to be equal.
Unstandardized loadings for the indicators of the competent ER latent variable were 1.00
for active ER in the social context and 1.33 for passive ER in the social context. See
Figure 3 for standardized estimates of the competent ER latent variable.

The dependent latent variable was created to index social competence with an
unfamiliar peer at age seven. The indicators of this variable included proportion of
positive initiations made, proportion of successful responses received, and proportion of

time engaged in social play. Unstandardized loadings for the indicators of the social
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competence latent variable were 1.00 for time engaged in social play, 1.01 for positive
initiations made, and .64 for positive responses received. See Figure 4 for standardized
estimates of the social competence latent variable.

Structural Model.

Before examining study hypotheses, zero-order correlations were conducted to
examine the associations among all latent variables. Results showed a non-significant
relation between BI and social competence, » =-.09, p = .498. A positive association
between competent sadness regulation and social competence was identified, » = .35, p =
.008, indicating that higher levels of competent ER at age 5 were related to higher levels
of social competence at age 7. Additionally, an inverse correlation was detected between
BI and competent ER, » =-.30, p = .005, showing that higher levels of BI at ages 2 and 3
were related to lower levels of competent sadness regulation at age 5.

The first aim of this study was to examine the influence of BI in toddlerhood on
ER strategies used during a sadness-eliciting situation. As expected, observations and
maternal ratings of BI at ages 2 and 3 inversely predicted observed competent ER at age
5(b=-27,SE = .10, p = .008), after controlling for differences related to sex. The
following fit indices provide evidence for good model fit: y* (254) = 9.59, p = .568, CFI:
1.00, RMSEA = 0.00 with Clgg, from .00 to .06, and SRMR = 0.03. These results
indicate that higher levels of BI predict lower levels of competent sadness regulation.
Furthermore, to better understand this relation, post-hoc analyses were conducted.
Consistent with study hypotheses, results showed that children demonstrating high levels

of BI in toddlerhood were more likely to use passive strategies (b =.27, SE=.10,p =
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.007), and less likely to use active strategies (b =-.27, SE = .10, p = .008) at age 5, after

controlling for differences related to sex.

Next, the moderation model was examined (see Figure 5). First, direct effects
were tested by regressing the social competence latent variable on the two latent predictor
variables: BI at ages 2 and 3, and competent ER at age 5. Sex and child’s age at the age 7
visit were entered as covariates in the model. Contrary to hypotheses, results showed a
non-significant association between BI in toddlerhood and social competence at age 7 (b
=.07, SE = .08, p = .394). As expected, however, competent sadness regulation at age 5
positively predicted social competence at age 5 at a trend level (b= .16, SE=.09, p =
.064). Thus, although behavior inhibition in toddlerhood does not appear to have an effect
on future social competence, competent sadness regulation at age 5 has a marginally
significant impact. Specifically, children showing higher levels of competent ER in a
sadness-eliciting situation at age 5 showed higher levels of social competence at age 7,
compared to children showing lower levels of competent ER.

Finally, the moderation effect of competent ER on the relation between BI and
social competence was examined. To perform this analysis, an interaction term was
created by multiplying the predictor and moderator latent variables. Then, the social
competence latent variable was regressed on this interaction term (Muthén & Muthén,
1998-2010). Model fit values were as follows: Akaike (AIC) = 1632.01, Bayesian (BIC)
=1770.43. As expected, results showed a significant interaction effect (b = .72, SE = .37,
p = .050), indicating that regulatory strategy usage in a sadness-eliciting situation at age 5
moderated the association between early behavior inhibition and social competence at

age 7. A graph of this interaction (Figure 6) shows that the relationship between behavior
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inhibition and social competence changed depending on children’s level of ER
competency.

To better understand the nature of this significant interaction effect, post-hoc
analyses were conducted. Specifically, the moderator latent variable, competent ER, was
separated into its two observed variable. Then, new interaction terms were created: (1) BI
latent variable multiplied by proportion of active ER strategies, and (2) BI latent variable
multiplied by proportion of passive ER strategies. These interaction terms were used in
separate moderation analyses, and results supported study hypotheses. Specifically, BI
and active ER jointly predicted social competence (b = .61, SE = .27, p = .026),
indicating that among children who showed high levels of early behavior inhibition, those
who engaged in greater use of active ER strategies in a sadness-eliciting situation,
demonstrated the highest levels of social competence at age 7. Furthermore, BI and
passive ER jointly predicted social competence (b = .54, SE = .28, p = .054), indicating
that high levels of behavior inhibition were related to low levels of social competence,

but only at high levels of passive regulation.



CHAPTER 4: DISCUSSION

Research has shown that social competence in childhood influences various
aspects of future development, including socio-emotional and academic adjustment
(Rubin, Bukowski, & Laursen, 2009), as well as work competence in adulthood (Masten,
Desjardins, McCormick, Kuo & Long, 2010). Thus, identifying early predictors of social
competence is a research topic of utmost importance. The purpose of the current study
was to gain a better understanding of how early temperament and emotion regulation
contribute to the development of social competence. Past research has documented great
variability in social-emotional outcomes among highly behaviorally inhibited children.
Specifically, although some highly behaviorally inhibited children later demonstrate
clinically significant difficulties, others appear quite well-adjusted (Caspi et al., 1996;
Chronis-Tuscano et al., 2009). Previous studies provide evidence for within-child (e.g.,
right frontal EEG asymmetry; Fox, Henderson, Rubin, Calkins, & Schmidt, 2001) and
environmental characteristics (e.g., maternal caregiving behavior; Penela, Henderson,
Hane, Ghera & Fox, in press) that influence the association between early behavior
inhibition and future social outcomes. Current study findings contribute to the existing
literature by demonstrating that regulation of sadness is an important within-child
characteristic that is important for the development of social competence, particularly
among highly behaviorally inhibited children.

Specifically, results of the current study show that early behavior inhibition
predicts future regulatory strategy usage at age five. Results further demonstrate that
emotion regulatory strategy usage in a sadness-eliciting context predicts children’s future

social competence with an unfamiliar peer, but do not provide support for the effect of
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early behavior inhibition on social competence. Finally, results supported an interaction
effect, such that highly behaviorally inhibited toddlers who used competent emotion
regulation strategies in a sadness-eliciting situation at age 5 showed the highest levels of
social competence. Overall, study findings highlight the nature of the longitudinal
relations among behavior inhibition, emotion regulation and social competence across
time. Most importantly, these results demonstrate that the longitudinal effects of behavior
inhibition on social competence differ depending on a child’s level of competency in
emotion regulation.

The longitudinal, multi-method approach used in the current study is a notable
strength, as many previous investigations utilized a cross-sectional design and/or a single
method of measurement to examine associations among the variables of interest.
Although observational data provides rich, objective data on behavior inhibition that is
relatively bias-free, maternal-reports yield additional information based on real-world
situations and over an extended period of time, rather than only a laboratory setting.
Additionally, research shows that maternal-reports specifically are predictive future
clinical diagnoses (Chronis-Tuscano et al., 2009). Therefore, the current study utilized a
combination of observation and maternal-report data at ages 2 and 3 to form a single
behavior inhibition latent variable. Furthermore, observations of active and passive
regulatory strategies during a sadness-eliciting situation in the presence of an adult
stranger formed a latent variable indexing competent emotion regulation at age 5. Finally,
observations of children’s social initiations, peers’ responses, and quality of play with an
unfamiliar peer at age 7 formed a latent variable indexing social competence. The tasks at

ages 5 and 7 were likely perceived of as socially threatening. Therefore, because
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maternal-report is often based on general impressions across multiple settings, the use of
observations is necessary to capture the specific behaviors elicited by socially threatening
situations.

Finally, a longitudinal study design is particularly important for the current
research question, given the developmental time course of behavior inhibition and
emotion regulation. Research has shown that behavior inhibition can be assessed in early
toddlerhood using observational measures and these behavioral characteristics
demonstrate stability throughout the first six years of life (Kagan, Reznick, & Snidman,
1987; Rubin, Hastings, Stewart, Henderson, & Chen, 1997). In contrast, the ability to
independently manage the expression of emotion emerges at later ages and continues to
develop over a longer period of time. The development of emotion regulation is initially
highly contingent on interactions with the caregiver (Crockenberg & Leerkes, 2004), but
later in the toddler years, children develop the ability to independently execute strategies
to regulate their emotions (Stansbury & Sigman, 2000; Stegge & Meerum Terwogt,
2007). Thus, a longitudinal design, such as the one used in the current study, is critically
important to accurately assess each construct and to understand the developmental
process of how early behavior inhibition and children’s autonomous use of regulatory
strategies independently and jointly contribute to the development of social competence.
Behavior Inhibition and Emotion Regulation

Study findings indicate that behavior inhibition in toddlerhood predicts emotion
regulation strategy usage in a sadness-eliciting social context (i.e., in the presence of an
adult stranger) at age 5. Specifically, toddlers displaying high levels of behavior

inhibition tended to use a greater proportion of passive regulatory strategies (e.g., staring
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at broken toy), and a lower proportion of active regulatory strategies (e.g., trying to fix
broken toy). These findings are consistent with and extend past literature in two
important ways. First, research in infancy has shown that reactivity in a fear-eliciting
situation is concurrently related to higher levels of passive regulation and lower levels of
attention regulation during a social interaction with a stranger (Braungart-Reiker, Hill-
Soderlund, & Karrass, 2010; Mangelsdorf et al., 1995). The current study shows that after
infancy, behavior inhibition in toddlerhood longitudinally predicts the types of regulatory
strategies used in a sadness-eliciting situation in a social context. Second, past studies
show that maternal-reported negative affect as a broad factor is related to the use of
passive regulatory strategies in frustration-eliciting situations, such as delay of
gratification tasks (Rodriguez et al., 2005; Santucci et al., 2008). The current study is
unique in that it extends past work to show that behavior inhibition in toddlerhood
predicts future regulatory strategies used in a sadness-eliciting situation.

The context in which regulatory strategies were measured is particularly
important for several reasons. First, the presence of an adult during the sadness-eliciting
situation may have led children to perceive a certain level of social threat. Past research
shows that highly behaviorally inhibited children show an attention bias to threat which
negatively affects their ability to flexibly and competently engage their attention in tasks
where threat is perceived (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van
IJzendoorn, 2007). Furthermore, another area of research has found that the processing of
potentially dangerous events occurs in the amygdala (LeDoux, 1995). Past study findings
indicate that behaviorally inhibited children show heightened amygdala activity in the

face of novelty (Schwartz, Wright, Shin, Kagan, & Rauch, 2003), which leads to
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difficulties with attention allocation (Britton, Lissek, Grillon, Norcross, & Pine, 2011).
Specifically, Britton and colleagues report that activity in the amygdala can lead to a
rapid and rigid focus on threat-related stimuli. Thus, in the current study, highly
behaviorally inhibited children may have been more likely to fixate their attention on the
object of distress (i.e., passive strategy), and less likely to think flexibly about ways to fix
the toy (i.e., active strategy). These behaviors might be explained by hyper-activation of
the amygdala due to the perception of a socially threatening situation, which in turn
influenced children’s allocation of attention.

Furthermore, the regulation of sadness specifically, rather than frustration, might
be particularly difficult for highly inhibited children. This is an important context to
examine, however, because researchers have posited that deficits in sadness regulation
specifically, rather than frustration or negative affect generally, is likely a clinically
significant risk factor for the development of internalizing disorders (Kovacs et al.,
2008). Examining risk and protective factors for internalizing disorders is especially
important for highly behaviorally inhibited children given that research shows that they
are at moderate risk for difficulties in this area (Biederman et al., 2001; Hirshfeld-Becker
etal., 2007).

To understand the nature of the association between early behavior inhibition and
later regulatory strategy usage, it is also helpful to recall that behavior inhibition has been
described as a child’s tendency to approach or withdraw from novel and challenging
situations (Garcia-Coll et al., 1984). Thus, highly inhibited toddlers may be more likely
to withdraw from sadness-eliciting situations rather than engage in active problem

solving because this has become a comfortable mode of interacting with the environment.
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However, future studies should more closely examine the precise mechanisms linking
early behavior inhibition to regulatory strategy usage at age 5. A variety of mechanisms
should be investigated, such as the child’s lack of knowledge or familiarity with active
regulation strategies, as well as physiological arousal hindering the recollection and/or
implementation of effective regulatory strategies. A better understanding of the nature of
the relationship between early behavior inhibition and the development of regulatory
strategies could help inform the development of prevention and early intervention
programs targeted toward highly behaviorally inhibited children.

Moderation Hypothesis

The final set of analyses examined the independent and combined effects of
behavior inhibition and emotion regulation on social competence. Past research has
shown a small, but significant, association between early behavior inhibition and future
internalizing problems in childhood and adolescence (for a review, see Degnan, Almas,
& Fox, 2010). Collectively, studies suggest that various factors affect the stability of
socially withdrawn behavior over time, including within-child and environmental
characteristics, such as inhibitory control and sensitive parenting (e.g., Booth-LaForce &
Oxford, 2006).

Behavior inhibition predicting social competence. Studies examining the
relations between early behavior inhibition and future social competence, however, reveal
mixed findings. One study showed that higher levels of teacher-reported inhibited
temperament was concurrently related to lower levels of observed social competence
with peers at preschool age (Corapci, 2008). Another study showed that maternal-

reported shyness at age four was positively related to higher levels of teacher-reported
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cooperation and self-control, but lower levels of assertion at elementary school age
(Rudasill & Konold, 2008). These mixed results within the social competence literature
may be due to lack of observational measures across time points, as well as temperament
measures that are too broadly defined (e.g., shyness). Temperament is a broad construct
that encompasses both reactivity and self-regulation (Rothbart & Bates, 2006). When
examining the effects of early temperament, however, it is necessary to longitudinally
examine a specific component of temperament because these aspects relate differently to
future social outcomes (Calkins et al., 1999; Eisenberg, Fabes, Guthrie & Reiser, 2002).
Study results did not support the hypothesis that high levels of early behavior
inhibition would predict lower levels of social competence at age 7. The current study
extends past literature by using a multi-method, longitudinal approach to examine the
relationship between early behavior inhibition and future social competence. Results
show a non-significant association, indicating that although highly behaviorally inhibited
children have an increased risk for internalizing problems as a group, they display
average levels of social competence in middle childhood. An explanation for these
relations may lie in the fact that highly behaviorally inhibited children have tendencies
toward hypervigilance (Fox et al., 2005). Elevated hypervigilance in early childhood has
been found to relate to social anxiety, but also to greater ability to adeptly label facial
affect (Ale, Chorney, Brice, & Morris, 2010). Thus, whereas behavior inhibition at
extreme levels can serve as a risk factor for future psychopathology, a moderate level of
behavior inhibition may promote adaptive social behavior. Additionally, social
competence in the current study was measured with an unfamiliar peer in the laboratory,

which was likely perceived as a socially-threatening situation. Highly behaviorally
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inhibited children may have demonstrated higher levels of social competence in a less
threatening situation (e.g., interacting with a familiar peer in the school setting).

Finally, it is important to note that social competence refers to effectiveness in
social interaction (Rose-Krasnor, 1997), and in the current study, coding of social
competence included peers’ responses, in addition to the target child’s social skills. In
contrast, internalizing problems entail prolonged and intense expressions of sadness and
anxiety, as well as efforts to manage these emotions (Zahn-Waxler, Klimes-Dougan, &
Slattery, 2000). These key differences between social competence and internalizing
problems help to explain the discrepant findings regarding how behavior inhibition
longitudinally relates to each outcome. Specifically, highly behaviorally inhibited
children may experience persistent difficulty with affective expression, which can lead to
the development of internalizing problems, but if these affective difficulties are well-
managed, they may not impact their ability to interact effectively with peers.

Sadness regulation predicting social competence. Although an association
between early behavior inhibition and later social competence was not identified, results
show a marginally significant relationship between competent emotion regulation in a
sadness-eliciting situation and future social competence. Specifically, higher levels of
active regulation and lower levels of passive regulation at age 5 were related to higher
levels of social competence with an unfamiliar peer two years later. Post-hoc analyses
further reveal that this association is primarily driven by the robust inverse relationship
between the use of passive regulatory strategies and social competence. These findings
are consistent with past findings in the adult literature showing that expert effectiveness

ratings of self-reported regulation during a past sadness-eliciting event is concurrently
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associated with self-reported positive social relations with others (Rivers et al., 2007).
The child literature in this area has focused primarily on frustration-eliciting situations
and findings show that poor anger regulation predicts increased externalizing symptoms
(Rubin, Burgess, Dwyer, & Hastings, 2003), as well as child-reported depressive
symptoms (Bowie, 2010). The current study, however, extended these findings and
sought to understand the impact of competent regulation of sadness on social
development, given that it may be a precursor to future internalizing problems (Kovacs et
al., 2008)—outcomes that are particularly relevant for behaviorally inhibited children.
Findings of this study extend the literature by showing that greater use of passive
regulatory strategies in a sadness-eliciting situation at age 5 predicts lower levels of
social competence with an unfamiliar peer two years later. Children’s repeated use of
passive regulatory strategies, such as avoidant strategies that do not deal with the problem
directly, may lead to negative beliefs about their ability to actively cope with distressing
situations. Over time, lack of practice with active regulation strategies paired with self-
defeating beliefs about one’s ability to cope can lead children to develop a generally
avoidant style when confronted with challenges. This pattern might include the tendency
to demonstrate passivity in social situations with peers, such that children engage in
fewer initiations and have a preference for solitary play in order to avoid the risk of peer
rejection. Identification of longitudinal relations between sadness regulation and future
social competence has important implications, given that past research shows that deficits
in self-reported social competence are related to higher levels of self-reported depression

and anxiety in adolescence (Smari, Petursdottir, & Porsteinsdottir, 2001; Uhrlass,
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Schofield, Coles, & Gibb, 2009). Thus, impaired social competence in middle childhood

may have a critical influence on the development of future psychopathology.

Though it is informative to understand the longitudinal relationship between
passive regulatory strategies and future social competence, it is important to note that
post-hoc analyses did not support an association between active regulatory strategies and
future social competence with an unfamiliar peer. The field would benefit from future
studies investigating other predictors of increased levels of social competence in early
childhood. The infant literature shows that initiating and responding to joint attention at
12 months positively predicts maternal-reported social competence at 30-months (Van
Hecke et al., 2007). Furthermore, joint attention during a mother-child interaction
positively predicted concurrent use of active coping (e.g., initiated self-distraction) during
a delay of gratification procedure at age two (Raver, 1996). Thus, abilities to engage in
joint attention with social partners in infancy may contribute to the early development of
flexibility in the allocation of attention, which can positively impact the development of
effective regulatory strategies, as well as social competence. Future research should
attempt to identify within-child and/or environmental characteristics (e.g., emotion
understanding, parenting behaviors) later in childhood that help continue to foster the
development of social competence.

Behavior inhibition and sadness regulation jointly predict social competence.
As expected, results supported the hypothesis that early inhibition would interact with
competent emotion regulation to predict greater social competence with an unfamiliar
peer. Figure 6 illustrates that high levels of early behavioral inhibition are related to

lower levels of social competence, but only at low levels of competent regulation.



48

Furthermore, at average levels of competent regulation, there is no relationship between
early behavior inhibition and future social competence. Thus, although it is widely known
that early behavior inhibition is a risk factor for future socio-emotional problems, such as
social anxiety (Chronis-Tuscano et al., 2009), study results indicate that risk for poor
social competence can be mitigated by competent regulation of sadness. These findings
are consistent with a theoretical model proposed by Rothbart and Bates (2006), in which
it is posited that adjustment outcomes for children of temperament extremes can be
substantially altered by regulatory abilities. As an example, they propose that children
with tendencies toward high negative emotionality might become overly anxious if their
attention control abilities are low. A child with the same proclivity toward negative
emotionality, however, may not experience any maladjustment if their attention control is
high.

Interestingly, the current study shows that at high levels of competent emotion
regulation, higher levels of early behavior inhibition predicted higher levels of social
competence. In other words, highly inhibited children benefitted most from the use of
competent emotion regulation strategies. These findings suggest that general
apprehension to interacting with unfamiliarity, which characterizes behaviorally inhibited
toddlers (Garcia-Coll et al., 1984), may initially interfere with their ability to interact
competently with peers in early childhood (Rubi, Burgess & Hastings, 2002). When
paired with competent emotion regulation skills over time, however, this apprehension
can be used in a positive manner to facilitate the development of social competence with
peers in middle childhood. Specifically, equipped with competent regulatory strategies,

highly inhibited children may approach unfamiliar social situations particularly carefully,
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such that they notice and effectively respond to nuances that an unfamiliar peer may
present.

These findings are consistent with past literature showing that high emotionality
combined with optimal behavioral regulation interact to predict higher levels of teacher-
reported socially appropriate behavior (Eisenberg et al., 2000), and lower levels of parent
and teacher-reported problem behavior in early elementary school (Eisenberg et al.,
1996). Importantly, the current study extends previous findings by showing specificity in
the effect of behavior inhibition, rather than generalized negative emotionality. This
study also elucidates the longitudinal relations of these constructs, as well as the specific
gains in socially appropriate behavior seen in interactions with unfamiliar peers (e.g.,
more social initiations, more positive responses received from peer, and greater time
spent in social play with peer). A study by Rydell and colleagues (2003) showed main
effects, such that maternal-reported high fear emotionality and high fear regulation at age
five positively predicted teacher-reported social competence one year later, but did not
identify interaction effects. These discrepant findings may be due to the limited time span
between predictor and outcome, as well as a lack of observational measures. Importantly,
no known previous studies have examined the relations among these constructs in a
longitudinal design beginning in early childhood and using observational measures across
all time points.

Clinical Implications

Collectively, study findings suggest that the development of competent regulation

has an important influence on the trajectory of social development, particularly among

highly inhibited children. Results show that highly inhibited children are at risk for the
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development of maladaptive emotion regulation strategies, and yet, it is precisely the use
of competent regulation strategies that helped highly behaviorally inhibited children
achieve higher levels of social competence. The implications of these findings are
significant. Specifically, early interventions programs should be developed to target
highly inhibited children and/or children with poor regulation strategies, given that study
findings show that these children are at-risk for low levels of social competence. These
programs can provide practice in identifying and using alternatives to passive regulatory
strategies when faced with challenging situations, such as using active regulatory
strategies (e.g., problem-solving, cognitive restructuring). Furthermore, training in the
shifting of attention may also be helpful to children’s development of flexible and
competent use of emotion regulation strategies. Future research should be conducted,
however, to better understand the role of attention in the relationship between early
behavior inhibition and future social competence.

Past intervention studies have examined the effects of training of executive
functioning on academic and social outcomes in young children. Overall, previous study
results demonstrate that children show improvements in executive functioning following
different kinds of interventions, such as classroom curriculum that emphasizes the
practice of inhibitory skills and flexible attention to peers in a play-based setting
(Diamond & Lee, 2011). Importantly, these improvements in executive functioning have
been found to predict greater academic performance, as well as lower levels of
internalizing and externalizing behavior (Diamond, Barnett, Thomas, & Munro, 2007;
Riggs, Greenberg, Kusche, & Pentz, 2006). Interestingly, children whose initial executive

functioning skills are poor seem to benefit most from these targeted interventions
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(Diamond & Lee, 2011). The core of these interventions seems to lie in increasing
children’s flexibility with attention allocation. Blair and Diamond (2008) propose that if
children learn to persevere on tasks at-hand, hold information in mind and relate it to
other pieces of information, and build skills to help sustain and focus attention, they can
more competently acquire academic content.

Taking these findings into consideration, it seems likely that interventions focused
on the development of active regulation strategies might also be successful in promoting
social competence in young children, particularly among highly behaviorally inhibited
children. The goal of these interventions would essentially be to transform regulatory
strategies from a risk factor into a protective factor. Specifically, children can learn to
engage in cognitive restructuring, as well as practice problem solving skills, when
presented with challenging situations. These interventions should also provide psycho-
education to children and parents regarding the short and long-term consequences of the
use of passive regulatory strategies. Specifically, whereas passive strategies may feel
safer and easier in the moment, repeated use of these strategies over time can lead to
maladaptive outcomes.

Interventions focusing on the development of adaptive emotion regulation
strategies may be particularly beneficial to girls for several reasons. First, although results
did not show sex differences on behavior inhibition or social competence, there were
significant differences regarding the types of regulatory strategies used by boys and girls.
Specifically, girls were more likely to use passive strategies and less likely to use active
strategies in the social context. In addition to providing support for the development of

social competence, decreased use of passive strategies may also serve as a protective
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factor against the development of depression among girls. Epidemiologic studies show no
sex differences in rates of depression among children, but after the age of 15, females are
approximately twice more likely to be depressed than males (Nolen-Hoeksema & Girgus,
1994). Low levels of sadness regulation at age nine have been identified as a risk factor
for increased depressive symptoms among pre-adolescent girls (Feng et al., 2009). Thus,
fostering the development of adaptive regulation strategies among girls in early
childhood may not only enhance social competence, but also protect against the
development of future depression.
Limitations and Future Directions

The current study revealed important findings about early temperamental and
regulatory contributions to social competence in middle childhood, but contained several
limitations that should be addressed in future research. First, although construct
measurement was a strength of the current study given the multi-method approach used
over a five-year time span, the emotion regulation strategy data could have improved by
including coding of specific affective states experienced by children. Furthermore, time
sequential analysis of affect and regulation strategy data is complex and laborious, but
would elucidate whether specific regulatory strategies diminished the expression of
negative affect in the disappointment task at age 5. Studies involving the measurement of
emotion regulation are inherently difficult to conduct, but future studies would benefit
from heeding specific recommendations previously outlined (Cole, Martin, & Dennis,
2004). Finally, because findings supported the first aim regarding the relationship

between behavior inhibition and regulatory strategies, future research should consider
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alternate ways in which the constructs of interest might be related (e.g., a mediation
model).

The current study would have also benefitted from the inclusion of socialization
measures in the model. Specifically, past research has shown that specific parenting
behaviors contribute to aspects of children’s social development (for a review, see
Davidov & Grusec, 2006), and some evidence indicates that parenting can also influence
the development of emotion regulation (Morris, Silk, Steinberg, Myers, & Robinson,
2007). Thus, future studies should include measures of parent socialization practices and
examine how they affect the relations observed among behavior inhibition, emotion
regulation, and social competence. In addition, the current study examines social
competence at age 7 as the main outcome variable. Prior research shows that impaired
social functioning at this time is a risk factor for depression in adolescence (Pederson et
al., 2007). Therefore, examining outcomes in later childhood and adolescence,
particularly clinical diagnoses, will be informative. Understanding how early behavior
inhibition and regulatory strategies relate to such outcomes may provide further support
for the need for early prevention and intervention programs targeting the development of
competent emotion regulation strategies among young children.

Lastly, the current study was conducted with a sample of participants composed
mostly of Caucasian children (i.e., 67%) with highly educated mothers (i.e., 74%
graduated from college or graduate school). Past studies have shown that many
environmental factors are associated with poverty, placing low-income children at risk

for poor language skills, as well as difficulties with social and school adjustment (Stipek
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& Ryan, 1997). Thus, it will be important for future studies to examine whether findings
of the current study generalize to more diverse samples.
Conclusion

To summarize, highly behaviorally inhibited children show a predisposition
toward utilizing less competent emotion regulation strategies in a sadness-eliciting
situation. Furthermore, individual differences in children’s emotion regulation
competency at age 5 influence the strength of the association between early behavior
inhibition and future social competence with an unfamiliar peer. Though past literature
has widely documented risk for internalizing disorders associated with high levels of
behavior inhibition, results provide evidence for competent emotion regulation as a
protective factor in the association between early behavior inhibition and poor social
competence. Study findings have significant clinical implications for the prevention of
social difficulties in middle childhood. Specifically, results provide support for the
importance of intervention programs in early childhood targeting the development of

competent emotion regulation strategies.



Table 1.

Descriptive statistics and N per measure

Min

Age N Max M SD a
BI: Observations 2 238
BI Composite -.74 1.31 0 041 .65
BI: Observations 3 210
BI Composite -.96 1.63 0 048 .67
BI: TBAQ 2 261
Social Fearfulness 1.89 6.42 3.81 0.83 .78
BI: TBAQ 3 243
Social Fearfulness 1.30 6.42 344 096 .85
ER: Social Context 5 206
Proportion of active strategies 0 1 0.85 0.28 --
Proportion of passive strategies 0 1 030 036 -
Proportion of disruptive strategies 0 0.67 0.02 0.08 --
ER: Non-social Context 5 202
Proportion of active strategies 0 1 0.86 024 --
Proportion of passive strategies 0 1 028 032 --
Proportion of disruptive strategies 0 1 0.07 0.16 --
Social Competence 7 175
Proportion of time in Social Play 0 1 036 027 --
Proportion of Positive Initiations 0 1 0.64 028 --
Proportion of Successful Responses 0 1 0.57 026 --

Children enrolled 291
Missing on all variables 34

Children included in analyses 257
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Table 2.

Correlation between indicators of behavior inhibition (Bl) latent variable.

56

1 2 3. 4 5.
1. Bl observations age 2 32% 29% 35% 35%
2. Bl observations age 3 20% 33%* AT7*
3. TBAQ Social Fearfulness Age 2 S56%* 42%
4. TBAQ Social Fearfulness Age 3 .60*

5. CCTI Shyness Age 3

*p<.01



Table 3.

Correlation between emotion regulation (ER) strategies across contexts.

57

1 2 3. 4 5 6.
1. Active ER (non-social) =77 .06 S0%* -46* .08
2. Passive ER (non-social) -23*%  -48*%  50%  -.07
3. Disruptive ER (non-social) A15% -18*%  17*
4. Active ER (social) -.83* .09
5. Passive ER (social) -.13%*

6. Disruptive ER (social)

*p<.05
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Table 4.

Sex differences in ER strategies.

Boys Girls
M SD M SD t

Social Context (N = 204)

Active ER .92 21 .80 32 3.22%*

Passive ER 21 31 38 38 -3.33%*

Disruptive ER .02 .06 .02 .10 -.52
Non-Social Context (N = 200)

Active ER .87 22 .85 .26 43

Passive ER 22 .30 33 33 -2.29%

Disruptive ER .10 18 .05 15 2.03*

*p<.05 *Fp<.01



Figure 1. Proposed model

Active Passive Disruptive
strategies strategies strategies

A

Competent
Emotion
Regulation
Age 5

BI
2-yr
BI P.o.sit.ive
3-yr Initiations
} Social
TBAQ Behay}or Competence Successful
2oyt Inhibition Age 7 Responses
) ge
Agces2 & 3
\ Social Play

59



60

Figure 2. Behavior inhibition latent variable with standardized estimates
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Figure 3. Competent emotion regulation latent variable with standardized estimates
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Figure 4. Social competence latent variable with standardized estimates
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Figure 5. SEM model with unstandardized estimates
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Figure 6. Competent ER at age 5 moderates the relation between behavior inhibition
(ages 2 and 3) and social competence (age 7).
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