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Abstract
Background  Early childhood is a key developmental period to assess social competence 
(SC) as experiences of peer interactions begin to accumulate. Past work suggests that 
temperament and forms of peer victimization (physical and relational) are independently 
associated with changes in SC, but less work has examined the differential effects of these 
factors.
Objective  This school-based study examined how peer victimization and temperament 
influence changes in SC. Temperament was operationalized using Lahey and colleagues’ 
(J Clin Child Adolesc Psychol, 37(4):794–807, 2008) developmental propensity model and 
was characterized as negative emotionality, prosociality, and daring. It was hypothesized 
that forms of peer victimization and negative emotionality would be inversely related, 
whereas prosociality would be positively related with SC. Prospective links with daring 
were exploratory. Hypotheses examined prospective relations with an overall SC latent var-
iable and with its individual components (cooperation, social dominance, and positive peer 
interactions). Given its links with social development, executive functioning was thought 
to moderate these relations.
Methods  The sample consisted of 300 preschoolers (M = 44.72 months old, 44% female, 
62.1% White). Data was collected from multiple informants (i.e., behavioral observations, 
teacher-report, research assistant-report) across a 12–15-month span.
Results  Negative emotionality was negatively associated with cooperation, and both nega-
tive emotionality and daring were positively associated with social dominance. Executive 
functioning did not moderate these associations.
Conclusions  This study provides a nuanced approach to the study of SC by accounting for 
both dispositional and interpersonal effects on SC. Moreover, these findings highlight that 
development of SC may be better understood by examining its individual components.
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Introduction

Social skills are theorized to be critical in one’s ability to successively form positive rela-
tionships with others (Denham et al., 2009) and are the focus of many school-based early 
intervention programs (Thomson & Carlson, 2017). Early childhood (defined as ages 3–5 
for this study) is a key period in development of social competence (SC), as many children 
enter preschool and experience an increase in frequency of interactions and complexity 
of relationships (Denham et al., 2009). SC itself is a multifaceted construct characterized 
by cooperative, socially dominant and appropriate behavior, as well as skillful participa-
tion in groups (McKown et al., 2009; Vaughn et al., 2009). With this in mind, the ability 
to achieve social goals while facilitating positive peer interactions is a critical element of 
SC (Sebanc et al., 2003). This emphasis on social dominance corresponds with definitions 
that posit SC allows for the accomplishment of social goals (Vaughn et al., 2009). Given 
its complex nature, the current study is interested not only in examining factors that are 
prospectively associated with overall SC, but also with its components (e.g., cooperation, 
social dominance). The development of social skills in early childhood is thought to foster 
both social and emotional adjustment and to ultimately maximize a child’s school readiness 
(Sallquist et al., 2009; Vaughn et al., 2009; Yoleri, 2014). As such, understanding the fac-
tors that foster SC development may provide insight on how to maximize children’s socio-
emotional development more broadly. In fact, these positive correlates of SC are why many 
school-based interventions focus on promoting SC (Thomson & Carlson, 2017). Given 
that increases in SC may lead to decreases in maladaptive social behaviors (e.g., aggres-
sion; Fabes et al., 2006), identifying the factors that promote SC may also provide insight 
on how to limit risk of developing negative social behaviors. Although SC skills grow 
throughout childhood, individual differences in SC tend to be stable across early childhood 
(Fabes et al., 2006; Santos et al., 2014). That said, evidence from intervention studies sug-
gest that children may experience growth in SC skills that go beyond normative SC devel-
opment (Domitrovich et al., 2007; Thomson & Carlson, 2017). With this in mind, it may be 
that certain factors also have lasting impacts on SC growth that is not better accounted for 
by stability. Despite the consensus in the literature that SC is an important aspect of devel-
opment, there is still uncertainty regarding how to best predict it.

Development of Social Competence

SC has been measured in children as young as 3-years-old (Santos et  al., 2014), and is 
thought to grow as children learn from experiences with peers and broaden their social 
skill set (Denham et al., 2009; Fabes et al., 2006). Indeed, peer engagement is theorized to 
be foundational in developing SC, as this provides opportunities to learn how to effectively 
achieve one’s social goals while maintaining a positive interaction with one’s peers (Santos 
et al., 2014; Vaughn et al., 2009). As such, socialization is key in the development of SC, 
but is one of many factors that are conceptualized to play a role. Beauchamp and Anderson 
(2010) developed the socio-cognitive integration of abilities (SOCIAL) model to describe 
the emergence of socially competent behavior. Under this framework, social develop-
ment is dependent on dynamic relations among biopsychosocial factors. According to the 
SOCIAL model, internally-driven factors, such as temperament, and externally-driven 
factors, such as peer experiences, independently influence how a child communicates and 
behaves around others and may be used to identify factors that put a child at increased risk 
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for development of poor SC. Self-regulatory skills have also been studied in relation to SC 
and are thought to influence the degree that a child is able to skillfully socialize with others 
(Healey et al., 2010; Stifter et al., 2008).

Influence of Temperament and Peer Victimization on SC

Temperament is a widely studied construct that may be defined as individual differences in 
ones’ behavioral styles that are evident early in life (Rothbart et al., 2000). Temperament 
profiles in early childhood have been demonstrated to be stable from infancy and predictive 
of future socioemotional adjustment (Laible et al., 2014). Due to the early development of 
temperament, it is often studied as a way to predict social development and is especially 
relevant as children enter school given that these individual differences influence how pre-
schoolers interact with their peers (Denham et  al., 2009). Notably, there are differences 
across the literature in how temperament is best conceptualized (Sanson et al., 2004). The 
current study operationalizes temperament based on Lahey and colleagues (2008) devel-
opmental propensity model, which is commonly used within the developmental psycho-
pathology and clinical psychology literatures. Under this framework, temperament may be 
characterized by three relatively unrelated and enduring emotional dispositions—prosoci-
ality (e.g., sympathetic concern for others, helping and sharing, respect for social rules), 
negative emotionality (e.g., negative emotional response to threat and frustration), and dar-
ing (e.g., positive response to novel and risky situations). This model proposes that certain 
dimensions of temperament are relevant given their influence on the development of anti-
social behaviors. We aim to expand on this theory by exploring whether these temperament 
dimensions not only contribute to maladaptive behaviors, but also influence those that are 
adaptive, such as SC.

Although prosociality is not a typically studied dimension of temperament, prior work 
has demonstrated it to fulfill similar criteria to that of other temperamental dimensions 
(Knafo & Israel, 2012). In line with Rothbart and colleagues’ (2000) conceptualization 
of temperament, prosociality may be observed in children as early as infancy (Brownell, 
2016) and has been found to have a dispositional quality given its stability across time and 
contexts (Eisenberg et al., 1999). In addition, though prior work has often focused on the 
influence of socialization on prosociality (Brownell, 2016), genetics have also been found 
to significantly account for individual differences in prosociality, suggesting that these dif-
ferences are partially innate in nature (Knafo et  al., 2011). This corresponds with other 
dimensions of temperament, such as effortful control, in which both genetic and envi-
ronmental (e.g., parenting, interventions) factors have both been found to contribute to a 
child’s temperament (Rothbart et  al., 2006). Although prosociality is seemingly similar 
to SC, there are key differences between these constructs. First, prosociality is character-
ized by both behavioral (e.g., sharing) and psychological (e.g., sympathy) factors, whereas 
SC is defined by motivational (e.g., achievement of personal goal) and interpersonal (e.g., 
maintenance of positive peer interaction) factors. For instance, a child high in prosocial-
ity may be more likely to engage in prosocial behaviors, but this does not ensure that they 
will also be able to find a balance between achieving their social goal and maintaining a 
positive interaction with their peers. In addition, whereas SC grows across development 
(McKown et al., 2009), prosociality has been demonstrated to be a moderately stable emo-
tional disposition (Eisenberg et al., 1999; Lahey et al., 2008), suggesting that it is better 
conceptualized as a temperamental individual difference rather than a skill to be learned. 
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As such, we are interested in whether these individual differences in prosociality facilitate 
increased display of SC.

As for daring, though there is research to support its presence in early childhood (Math-
esius et al., 2016) and link with antisocial behavior (Lahey et al., 2008), the current body of 
literature is limited regarding the effects of daring on SC. That said, this construct is con-
ceptually similar to the more widely studied temperament dimension of surgency. Similar 
to daring, surgency is characterized by being high in approach to novel stimuli (Degnan 
et al., 2011). The effect of daring on social development is mixed as it’s been shown to be 
related to both adaptive and maladaptive (Degnan et al., 2011) social behaviors across early 
childhood. Thus, due to ambiguity in the literature, we adopted an a priori plan to examine 
the effect of daring in an exploratory manner. That is, effects of daring were examined in 
the current study, though it was unclear whether its influence on SC would mimic that of 
surgency. As such, hypotheses for the link between daring and SC were limited regarding 
the direction of effect.

As mentioned, preschool serves as an introduction to socializing with peers and social 
problem-solving (Denham et al., 2009). Prior longitudinal research suggests negative emo-
tionality in early childhood is predictive of decreased SC as children transition to mid-
dle childhood (Laible et al., 2014). Children high in negative emotionality are thought to 
become easily overwhelmed when their needs conflict with those of their peers, and as a 
result, fail to use socially competent skills (Laible et al., 2014). Unlike negative emotional-
ity, research is scant regarding prosociality’s relation to SC. Instead, previous early child-
hood work demonstrated an aspect of prosociality—dispositional empathy—to be posi-
tively related to SC within and across time points (Sallquist et al., 2009). This is thought 
to be because sympathetic concern for others allows for SC by facilitating positive social 
interactions (Sallquist et  al., 2009). When examining prosociality as a whole, it’s often 
studied in relation to conduct problems such as aggression. Longitudinal research testing 
relations from childhood to early adulthood demonstrates that low prosociality is indicative 
of increased antisocial behavior (Lahey et al., 2008). When considering the inverse asso-
ciation between antisocial behaviors and SC (Malti, 2006), this work suggests that proso-
ciality may be positively related to SC. As such, our study will build upon this gap in the 
literature, by explicitly examining prospective relations between prosociality and SC, and 
will also expand on Lahey et al.’s model by assessing these relations in early childhood.

Environmental factors, such as peer victimization, are also theorized to impact social 
behavior in early childhood (Beauchamp & Anderson, 2010; Fabes et  al., 2006). Peer 
victimization in school settings is widely studied in its relation to adaptive and maladap-
tive behaviors in children (see Hawker & Boulton, 2000). It is defined as the recipient 
of aggression (i.e., the intent to harm or threaten an individual), where the relationship 
between aggressor and victim is that of non-familial age-mates (Crick & Grotpeter, 1996; 
Eisner & Malti, 2015; Ostrov, 2010). Prior research suggests there are two main forms of 
peer victimization– physical (i.e., aggressor uses or threatens to use physical force to harm 
the victim) and relational (i.e., aggressor targets the victim’s social status or relational ties 
with others; Crick & Grotpeter, 1996).

Although there is a general consensus that both forms of peer victimization are pro-
spectively related to psychosocial maladjustment in early childhood (Casper & Card, 
2017; Ostrov, 2010), less is known about its link with adaptive social behavior. Longitu-
dinal work conducted in older samples suggests a negative relation between peer victimi-
zation and social skills. For instance, in adolescent and middle childhood samples, both 
forms of peer victimization were associated with decreased SC (Romera et  al., 2016, 
Sukhawathankul & Leadbeater, 2020). Furthermore, increased victimization has been 
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associated with less gains in SC skills when compared with low levels of victimization 
(Sukhawathankul & Leadbeater, 2020). Conversely, there is also research to suggest that 
low levels of SC increase the risk of experiences of peer victimization in early childhood, 
suggesting that there may be a bidirectional relation between peer victimization and SC 
(Garner & Lemerise, 2007). As such, we will also examine this reverse effect between SC 
and peer victimization.

Executive Functioning and Social Competence

Executive functioning (EF) may be defined as a set of neurocognitive skills that are neces-
sary to enact goal-directed control of thought, action, and emotion (Zelazo et al., 2016). EF 
is typically conceptualized as a hierarchical construct that is composed of a latent factor 
and dissociable components, such as working memory and inhibitory control (Diamond, 
2013). Importantly, two forms of EF are often studied—“cool” (i.e., use of EF in non-emo-
tionally/motivationally salient contexts) and “hot” (i.e., use of EF in emotionally/motiva-
tionally salient contexts) EF (Zelazo et al., 2016). Although prior work supports the role of 
hot EF in the development of social skills (Di Norcia et al., 2015; Willoughby et al., 2011), 
there is ambiguity regarding cool EF’s link with SC. When not accounting for hot EF, prior 
work suggests cool EF is significantly related to SC (Fong & Iarocci, 2020). In contrast, 
when examining cool and hot EF within the same model, results indicate that hot, but not 
cool, EF is linked with increased SC (Di Norcia et al., 2015). Given constraints of conduct-
ing a secondary analysis in which we had access to only certain measures of EF, our study 
will only examine the moderating role of cool EF. As such, the reported literature below is 
exclusively based on the cool EF literature.

Early childhood is an important developmental period to study possible moderating 
effects, given the rapid gains in EF skills during this time (Zelazo et  al., 2016). Indeed, 
much work examining EF in early childhood has demonstrated the emergence of independ-
ent and increasingly persistent use of the self-regulatory skills in preschoolers (Diamond, 
2013; Garon et al., 2008). Adequate development of EF skills is crucial for socioemotional 
success in preschool and is thought to allow for increased understanding of social situa-
tions and effective use of social skills (Zelazo et al., 2016). Relatedly, deficits in EF are 
associated with difficulty regulating behavior and engaging in both social and academic 
problem-solving (Séguin & Zelazo, 2005; Zelazo et al., 2016).

Research in early childhood suggests a moderating role of EF on social behaviors. Work 
by Healey and colleagues (2010) demonstrated that the effect of negative emotionality on 
socially adaptive behaviors was mitigated by high EF. Thus, perhaps increased cognitive 
functioning buffers the negative impact of negative emotionality on SC. Research is scant 
regarding prosociality’s interaction with EF, though it may be that the moderating role of 
EF is more nuanced for prosociality, relative to negative emotionality. This is because poor 
EF skills do not always appear to be associated with decreased SC (Zelazo et al., 2016). In 
fact, there may be differential effects based on the component of SC examined. Compared 
to children with higher EF, children with EF deficits display similar levels of cooperation, 
though less socially dominant behaviors (Voyer et al., 2018). With this in mind, perhaps 
the positive link between prosociality and SC is present regardless of the child’s cognitive 
ability, but increased EF allows for more effective display of social dominance, and thus, a 
stronger association among these constructs.

The current study is also interested in examining whether EF moderates the rela-
tion between forms of peer victimization and SC. Whereas peer victimization is often 
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associated with maladaptive social behaviors (Hawker & Boulton, 2000), effective use of 
EF skills may buffer these effects by allowing victims to resist impulsive reactions and 
think through how to respond adaptively (McQuade, 2017). For children who experience 
physical victimization, high EF was found to protect against development of maladaptive 
social behaviors (McQuade, 2017). On the other hand, physical victimization in children 
with poor EF is concurrently associated with impulsive responding and increased hostile 
attribution bias (Séguin & Zelazo, 2005), thus, limiting SC.

Whereas there are robust associations between physical victimization and poor social 
development, findings from the study of relational victimization and social behavior out-
comes are more mixed. Longitudinal work demonstrates that relational victimization 
is positively related to both maladaptive social behaviors, such as aggression (Casper & 
Card, 2017) and prosocial behaviors (Kamper-DeMarco & Ostrov, 2017). These conflict-
ing results may be explained by the moderating role of EF. Given low EF’s association 
with poor social problem-solving and emotion regulation difficulties (Séguin & Zelazo, 
2005), it is thought to promote maladaptive behaviors in relationally victimized children, 
and ultimately a decrease across all components of SC (i.e., cooperation, social dominance, 
positive peer interactions). On the other hand, while relationally victimized children with 
high EF have also been shown to use antisocial behaviors (McQuade, 2017), this increased 
aggressive behavior may not be at the expense of socially adaptive behaviors. Some rela-
tionally victimized children have been shown to enact both aggressive and sociable behav-
iors, a balance which is suggested to indicate sophisticated social cognition (Nelson et al., 
2010). High EF may be what allows relationally victimized children to have this nuanced 
understanding of social interactions and thus, still effectively engage in socially competent 
behaviors. Though these children may be able to effectively use cooperative and socially 
dominant behaviors, the robust association between relational victimization with peer 
rejection (Casper & Card, 2017) suggests that even with high EF, children with frequent 
experiences of victimization will still have decreases in positive peer interactions. In other 
words, there may be differential effects on the moderating role of EF when examining over-
all SC versus its individual components.

Current Study

The current school-based study aims to examine the prospective associations among tem-
perament, peer victimization, and SC in early childhood, as well as whether EF difficulties 
moderate this link. Although past work has examined the social effects of these variables 
separately, we will expand on the literature by examining the differential effect of these 
factors when controlling for the other. Furthermore, the current analyses will address the 
paucity of research surrounding how EF interacts to influence positive social skills devel-
opment. With this in mind, the aims of our study are to first, test whether there are prospec-
tive relations between temperament/peer victimization and SC, and second, test whether 
deficits in EF moderate these relations. Regarding the first aim, it’s hypothesized that: (1) 
negative emotionality and both forms of peer victimization will be negatively related to SC 
and (2) prosociality will be positively related to SC. Importantly, these paths are expected 
to hold for both overall SC and when examining links with its separate components. The 
examination of daring will be exploratory and all models (including those regarding the 
second aim) will be run with this variable. However, given statistical power concerns and 
limited theoretical justification, parsimonious models will also be run without including 
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daring. In order to account for bidirectional associations, we will also test whether SC is 
prospectively related to forms of peer victimization.

As for the second aim of this study, generally, it’s hypothesized that deficits in EF will 
moderate both temperament and peer victimization’s effect on SC. More specifically, it is 
hypothesized that: (1) both forms of peer victimization and negative emotionality will be 
negatively related to SC for children with increased EF deficits, (2) and positively related 
to SC for children with fewer EF deficits, whereas (3) prosociality will be positively related 
to SC at all levels of EF, but this association will be strongest for children with fewer EF 
difficulties. Our study will also examine temperament and peer victimization’s link with the 
separate components of SC. As mentioned previously, it is hypothesized that relations with 
the indicators of SC will correspond with the aforementioned hypotheses; however, there 
are some expected deviations. Specifically, it’s hypothesized that even in children with 
fewer EF deficits, both forms of peer victimization will be negatively related to positive 
peer interactions. The adopted design is rigorous not only due to the longitudinal nature of 
the study, but also due to the use of multiple informants including teachers, research assis-
tants, and school-based behavioral observations.

Method

Participants

This study was a secondary analysis of existing longitudinal data collected from four early 
childhood cohorts in 2014–2018. Portions of the data were previously used (Ostrov et al., 
2022), however, the current study is the first to examine these specific research questions. 
The sample consists of 300 preschoolers (M = 44.72 months old, SD = 4.39; 44% female) 
from ten early childhood centers in a large northeastern U.S. city. These structured pre-
schools were chosen based on accreditation status as well as quality in order to mitigate 
differences across sites. Similarly, classroom size was generally consistent across centers 
(M = 14 children; range = 10–22). The sample was somewhat diverse: 7.6% were Asian or 
Pacific Islander, 3.0% were Black/African American, 62.1% were Caucasian/White, 1.0% 
were Hispanic/Latinx, 11.3% were multiracial, and 15% were missing/unknown. The sam-
ple was middle to upper-middle class based on parental education (median = graduate/
professional degree), household income (range = $15,000 to over $100,000; median = over 
$100,000), and parental occupation (91.7% were classified in executives, professional spe-
cialty, administrative categories; Hollingshead, 1975). Due to the varying indicators of 
socioeconomic status (SES), it was operationalized as a composite of these variables.

Data were assessed for attrition concerns and systematic missingness. At T1, for pur-
poses of the larger project, all participants in multi-age classrooms were invited to par-
ticipate even though it was known a priori based on age that some would likely transi-
tion to kindergarten and not be available for T2 data collection at preschool. Thus, a large 
sample was initially enrolled because a high rate of attrition was anticipated. Other rea-
sons for attrition were primarily due to families changing schools for free or reduced cost 
universal pre-kindergarten programs, or moving from the area during the study. From 
T1 to T2, data were missing for 29.3% of the participants (41 girls, 50 boys). Impor-
tantly, preliminary analyses showed attrition was not significantly related to gender [F 
(1, 298) = 0.43, p = 0.51, η2 = .001], age [F (1, 294) = .73, p = .39, η2 = .002], cohort [F 
(1, 298) = .01, p = .93, η2 < .001] nor race/ethnicity [F (1, 253) = 0.14, p = .71, η2 = .001]; 
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though, not surprisingly given the rationale for moving schools, it was related to SES [F (1, 
150) = 6.22, p = .01, η2 = .04], where those with lower SES were more likely to be missing 
at T2. As such, the SES composite was included as a covariate in all models. Missingness 
was unrelated to key study variables such as initial levels of prosociality [F (1, 290) = 1.41, 
p = .24, η2 = .01], negative emotionality [F (1, 290) = .88, p = .35, η2 = .003], physical vic-
timization [F (1, 292) = 1.90, p = .17, η2 = .01], relational victimization [F (1, 292) = .99, 
p = .32, η2 = .003], cooperation [F (1, 295) = .02, p = .89, η2 < .001], social dominance [F 
(1, 292) = .03, p = .88, η2 < .001], and positive peer interactions [F (1, 295) = .10, p = .75, 
η2 < .001]. However, attrition did have small effects on T1 daring [F (1, 290) = 7.52, 
p = .01, η2 = .03], where lower scores were associated with missingness. According to 
Cohen’s (1988) guidelines, the magnitude of the effect was small. Furthermore, because 
the effect of missingness was related to a known variable in the model, it was acceptable to 
accommodate missing data within the sample using Full Information Maximum Likelihood 
(FIML) procedures (Little, 2013), thus allowing all cases to be included in the analyses.

Procedures

Each cohort was followed across a 12–15-month timespan and were assessed using the 
same procedures, unless noted otherwise. Data were originally collected from three time 
points– during the spring (Time 1, T1), in the fall of the next academic year, and in the 
following spring (Time 2, T2). The present study used data exclusively from T1 and T2, 
save for one exception which is described below. Initial data collection was approved by 
the local institutional review board. Consent forms were distributed to families and teach-
ers at the start of the project. Parents provided written consent for their child to partici-
pate. Teachers also provided written consent and received a $10–$25 compensation in gift 
cards at each time point, depending on the number of students for which they provided 
information.

Measures

Observations of Peer Victimization

Peer victimization was assessed through naturalistic observations conducted by trained 
undergraduate and graduate students. These observations were operationalized using the 
Early Childhood Observation System introduced by Ostrov and Keating (2004), which uses 
focal child sampling with continuous recording procedures. Observers were trained exten-
sively through readings and video observation discussions, vignettes assessing both forms 
of victimization, six practice observation sessions, and a coding examination. During 
observations at T1 and T2, the focal participant was assessed for 10 min per session for a 
total of 8 sessions (i.e., 80 min). Observations of the same focal child were limited to once 
per day, and observers used a standard observation form to record instances of relational 
and physical victimization experienced by the focal child. Given the variability in child 
attendance during observation days, a child’s observational data were only used if the child 
was observed for a minimum of 4 sessions. Of the observed sample, 87% and 82% had 8 
total sessions at T1 and T2 respectively. In order to take into account the varying number 
of observation sessions, we used a mean composite of each form of victimization (i.e., total 
frequency/number of sessions completed) during analyses.
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Reliability was assessed using intraclass correlation coefficients (ICCs) in order to 
measure both the degree of correlation and agreement between raters (Koo & Li, 2016). 
Specifically, ICCs with absolute agreement were completed for approximately 15% of the 
sessions spread across the total participants. These checks revealed adequate reliability for 
physical (ICC = .85/.64) and relational (ICC = .80/.66) victimization at T1 and T2, respec-
tively. Validity of this measure is supported by prior work which have also demonstrated 
adequate convergence with teacher reports in early childhood samples (see Godleski et al., 
2015; Vaillancourt et al., 2018).

Teacher Report of Temperament

Dimensions of temperament were assessed using teacher ratings on the Child and Adoles-
cent Disposition Scale (Lahey et al., 2008). This included 11 items to assess prosociality 
(e.g., “Cares about others feelings”), 8 items assessing negative emotionality (e.g., “Gets 
upset easily”), and 5 items measuring daring (e.g., “Enjoys risky and dangerous things”). 
Notably, research examining the factor structure of the original prosociality subscale dem-
onstrated that some items (e.g., “Tries to do excellent work”) weakly load onto the main 
factor (Waldman et al., 2011). Informed by this work, we modified the subscale accord-
ingly and ultimately 7 items were used in analyses. Teachers responded using a 4-point 
Likert scale (1 = Not at all; 4 = Very much). Analyses for each dimension were based on 
a mean composite across the items. Internal consistency was demonstrated to be good 
for prosociality (Cronbach’s α = .93/.93), negative emotionality (Cronbach’s α = .90/.90), 
and daring (Cronbach’s α = .92/.93) at T1 and T2, respectively. Validity of this measure 
is supported by factor analytic work conducted in a prior study (Mathesius et al., 2017). 
Research in an early childhood sample demonstrated not only the presence of these three 
dimensions, but also that they were significantly related to future social development.

Teacher Report of Executive Functioning Deficits

EF was examined using the Child Executive Functioning Inventory (CHEXI, Thorell & 
Nyberg, 2008). This measure included 24 items (e.g., “Has difficulty thinking ahead or 
learning from experience”) that assessed difficulty with working memory, planning, regu-
latory, and inhibitory skills in generally non-emotionally/motivationally salient contexts, 
thus, aligning with a cool conceptualization of EF deficits. Teachers rated their responses 
using a 5-point Likert scale (1 = Definitely not true; 5 = Definitely true). The subscale of 
this variable was created by calculating a mean composite across items. Of note, the deci-
sion to include this measure in the original project was not made until data collection had 
already begun. As such, there was a substantial amount of missing data at T1 (47.2% miss-
ing) and T2 (35.3% missing), leading the current study to operationalize these scores for 
each participant by averaging across both time points, as well as the intermediate time 
point in the fall that was noted previously. All time points were used in order to account for 
missing data and was not expected to contradict the temporal precedence of the moderating 
variable, as EF is found to be a robustly stable construct (Zelazo et al., 2016). Indeed, in 
the current sample, moderate to high correlations were found among the three time points 
of teacher reports (r’s = .39–.79). Reliability analyses also revealed adequate internal con-
sistency for this composite measure (Cronbach’s α = .98). Furthermore, validity of the 
composite teacher-reported variable was supported through correlational analysis with T1 
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parent report (r = .35, p = .002). Beyond the current data, validity of the CHEXI has been 
established in a large and diverse preschool sample (Camerota et al., 2018).

Research Assistant Report of Social Competence

Trained undergraduate research assistants reported on SC. At each time point, research 
assistants spent approximately 2 months total in the classrooms to ensure that they were 
adequately familiar with the focal child. There was some overlap among research assistants 
who completed this measure and the behavior observations, however, this was minimal 
across time points. SC was operationalized according to three dimensions– cooperation, 
social dominance, and positive peer interactions. Scores for each dimension were calcu-
lated by creating a composite mean across items. A formal assessment of cooperation was 
not included in the original project; thus, this variable was operationalized using 3 items 
from the prosocial subscale of the Child Behavior Scale (CBS; Ladd & Profilet, 1996; e.g., 
“Cooperative with peers”) and 1 item from the Preschool Social Behavior Scale (PSBS; 
Crick et al., 1997; e.g., “This child is helpful to peers”). Research assistants rated partici-
pants on a 3-point Likert scale on the CBS (1 = Doesn’t apply; 3 = Certainly applies), and 
on a 5-point Likert scale on the PSBS (1 = Never or almost never true; 5 = Always or almost 
always true). Social dominance was measured using the Ratings of Resource Control and 
Influence Among Peers (Hawley, 2003). This included 6 items (e.g., “S/he get what s/he 
wants from others”) on a 5-point Likert scale (1 = Never or almost never true; 5 = Always 
or almost always true). Lastly, positive peer interaction was operationalized as the reversed 
interpretation of a loneliness and social dissatisfaction scale (Cassidy & Asher, 1992). 
Four items were included (e.g., “Does this child have kids to play with at school?”), and 
research assistants responded using a 3-point Likert scale (0 = No; 2 = Yes, many). Assess-
ment of reliability demonstrated good internal consistency at T1 and T2 for cooperation 
(Cronbach’s α’s = .83/.77), social dominance (Cronbach’s α’s = .85/.86) and positive peer 
interactions (Cronbach’s α’s = .86/.85). A latent variable was created with each of the three 
dimensions acting as an indicator, and CFA procedures were used to ensure acceptable use 
of this variable—the results of which are discussed below.

Data Analysis

All models were analyzed in Mplus version 8.4 (Muthen & Muthen, 1998–2020). Prior to 
testing hypotheses, a factor analysis was first conducted to ensure validity of the latent vari-
able used to operationalize SC. Given that the structure of the latent variable was guided 
by prior theory (e.g., McKown et al., 2009), a confirmatory, rather than exploratory, factor 
analysis was conducted. In order to control for initial levels of SC, a latent variable was 
created at both T1 and T2. Once the latent variable was modeled, main effects of internal 
and external factors were modeled in order to test the first aim. Specifically, temperament 
(negative emotionality and prosociality) and forms of peer victimization were regressed 
on SC. The second aim of the study was then tested by examining the interactional effect 
of EF (see Fig. 1). In line with a priori plans, along with examining the effect on the over-
all SC latent variable, the main effect and interactional models were also run to examine 
effects on the three separate indictors of SC (i.e., cooperation, social dominance, positive 
peer interactions). Finally, following a priori plans, models described above were re-run 
to include the exploratory daring variable. In all models, stability coefficients were mod-
eled in order to account for levels of temperament and peer victimization at T1. Overall 
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model fit was tested using the likelihood ratio χ2, where p > .05 indicates acceptable model 
fit. Analyses also relied on alternative relative goodness-of-fit indices (Browne & Cudeck, 
1992)—including the comparative fit index (CFI; > .90 = adequate fit; > .95 = good fit), the 
standardized root mean-square residual (SRMR; < .08 = adequate fit; < .05 = good fit; Hu 
& Bentler, 1999), and the root mean square error of approximation (RMSEA; < .08 = ade-
quate fit; < .05 = good fit; Steiger, 1990).

The maximum likelihood estimator was used due to the relative normal distribution of 
the data across variables. The impact of covariates (e.g., gender, race/ethnicity) was deter-
mined using ANOVA tests and bivariate correlations. If bivariate correlations revealed 
r > .30 with any of the outcome variables, they were included in the model. Finally, meth-
ods by Aiken and West (1991) were used to probe moderation.

Results

Preliminary Analysis

First, descriptive statistics for variables were calculated and may be found in Table  1. 
Absolute value of skew was less than three (range =  − 1.24–1.22) and kurtosis less than 
10 (range =  − .76–1.88), suggesting that non-normality of data was not a concern (Kline, 

Fig. 1   Hypothesized model for moderating effect of executive functioning deficits on overall social com-
petence. For ease of communication, indicators of social competence (i.e., cooperation, social dominance, 
positive peer interactions) are not shown. RA Research Assistant, Obs Behavioral Observation
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2015). Across variables, outliers (characterized by > 3 standard deviations from the mean) 
were rare (range = 0.33–1.33%) and were all adjusted by being set to three standard devia-
tions from the mean value. As mentioned above, missing data were accommodated with 
FIML estimation, thus allowing all cases to be included in the analyses.

Second, inter-correlations across study variables were calculated (Table 2). Not shown 
in the table is the stability correlations across time points for prosociality (r = .32, p < .001), 
negative emotionality (r = .38, p < .001), relational victimization (r = .25, p < .001), and 
physical victimization (r = .23, p = .001). Correlation analyses revealed weak (r < .30) 
associations among the study variables and possible covariates (i.e., age, gender, SES, 
race/ethnicity, cohort). ANOVA tests demonstrated significant differences across gender 
in EF difficulties [F(1, 242) = 19.86, p < .001, η2 = .08; boys > girls], prosociality [F(1, 
207) = 27.75, p < .001, η2 = .12; boys < girls], and physical victimization [F(1, 206) = 16.48, 
p < .001, η2 = .07; boys > girls]. Thus, along with the SES composite, gender was included 
as a covariate in all analyses. Lastly, post-hoc power analyses were conducted in which the 
sample size and degrees of freedom of the various models were used to estimate power 
(MacCallum et al., 1996). Based on these analyses, our models were demonstrated to be 
adequately powered (.78–.99).

Confirmatory Factor Analysis of Social Competence

A confirmatory factor analysis was run to ensure the validity of the SC latent factor at both 
time points. In order to evaluate the factor loadings of the three indicators of SC, a fully 
saturated model was initially run where each indicator loaded onto the latent factor. At 
T1, the standardized factor loadings were significant for cooperation (β = .32, p = .001) and 
social dominance (β = .32, p = .001), though these paths were both nonsignificant for the 
T2 latent factor (ps = .48 and .49 respectively). However, in both models, the factor load-
ing for positive peer interactions was found to be greater than 1 (e.g., T1 β = 1.31, p < .001) 
and to have a negative residual variance (e.g., T1 σ2 =  − .03, p = .39). The residual vari-
ance of this Heywood case was small and nonsignificant; therefore, the models were run 
with setting the variance of positive peer interactions to zero (Kline, 2015). Upon making 
this modification, model fit was good at T1, χ2(1) = 2.39, p = .12, CFI = .99, SRMR = .03, 

Table 1   Descriptive statistics of 
key study variables

1 Time 1, 2Time 2

Mean SD Min. Max.

Prosociality1 2.79 0.74 1.00 4.00
Negative emotionality1 1.92 0.73 1.00 4.00
Daring1 2.24 0.74 1.00 4.00
Physical victimization1 0.22 0.22 0.00 0.89
Relational victimization1 0.12 0.16 0.00 0.64
Executive functioning deficits 2.37 0.64 1.00 4.25
Cooperation1 2.35 0.60 1.00 3.50
Social dominance1 2.78 0.76 1.00 5.00
Positive peer interactions1 1.52 0.47 0.25 2.00
Cooperation2 2.58 0.54 1.25 4.00
Social dominance2 2.94 0.76 1.17 5.00
Positive peer interactions2 1.67 0.42 0.25 2.00
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RMSEA = .07 [95% CI .00–.19], and adequate at T2, χ2(1) = 4.56, p = .03, CFI = .95, 
SRMR = .04, RMSEA = 0.13 [95% CI 0.03–0.26]. Deviations in excellent model fit were 
expected given the nonsignificant correlation between social dominance and cooperation. 
Still, factor loadings were significant for cooperation (β = .42, p < .001; β = .34, p < .001) 
and social dominance (β = .42, p < .001; β = 0.44, p < .001) at both time points respectively. 
Thus, this model specification was used in all future analyses of the SC latent factor.

Main Effect of Temperament and Peer Victimization on Social Competence

A model testing the main effects of internal (prosociality and negative emotionality) and 
external (forms of peer victimization) factors on the SC latent factor evidenced adequate 
model fit, χ2(55) = 110.79, p < .001, CFI = .90, SRMR = .06, RMSEA = .06 [95% CI 
.04–.07]. Stability paths were significant for SC (β = .33, p = .004), prosociality (β = .23, 
p < .001), negative emotionality (β = .40, p < .001), and relational victimization (β = .20, 
p = .003); though was nonsignificant for physical victimization (β = .11, p = .12). Both 
internal and external factors were also demonstrated to have a nonsignificant effect on SC 
(ps range = .35–.85).

A model was then run where temperament and peer victimization predicted the three 
indicators of SC. This model resulted in good fit to the data, χ2(41) = 66.65, p = .007, 
CFI = .95, SRMR = .05, RMSEA = .05 [95% CI .02–.07], and led to significantly improved 
model fit (Δχ2(14) = 44.14, p < .001) when compared to the SC latent factor model. Stabil-
ity paths were significant for positive peer interactions (β = .23, p < .001), social dominance 
(β = .20, p < .001), prosociality (β = .23, p < .001), negative emotionality (β = .40, p < .001), 
relational peer victimization (β = .20, p = .002), marginally significant for cooperation 
(β = .13, p = .05), and nonsignificant for physical victimization (β = .11, p = .12). Regarding 
main effects, negative emotionality predicted decreases in cooperation (β = -0.22, p = .002) 
and increases in social dominance (β = .20, p = .006). Prosociality and both forms of vic-
timization were evidenced to have nonsignificant effects (ps range = .12–.89).

In order to account for possible bidirectional effects between peer victimization and 
SC, a separate model was run in which SC predicted forms of peer victimization. Results 
revealed poor model fit when SC was operationalized as a latent variable, χ2(32) = 85.71, 
p < .001, CFI = .83, SRMR = .06, RMSEA = .07 [95% CI 0.06–0.09], and its three sepa-
rate indicators, χ2(26) = 74.13, p < .001, CFI = .72, SRMR = 0.06, RMSEA = .08 [95% CI 
0.06–0.10]. Thus, our findings did not support direct effects of SC on physical and rela-
tional victimization.

When predicting SC as a latent factor, the inclusion of daring led to poor model fit, 
χ2(79) = 230.10, p < .001, CFI = .78, SRMR = 0.08, RMSEA = .08 [95% CI 0.07–0.09]. 
However, model fit was good when daring was included in the model predicting the three 
indicators of SC, χ2(56) = 92.93, p = .001, CFI = .95, SRMR = .06, RMSEA = 0.05 [95% CI 
0.03–0.06] and significantly improved model fit [Δχ2(15) = 26.28, p = .03] compared to the 
complimentary model excluding daring. Stability paths and main effects for this model are 
depicted in Fig. 2.

Moderating Role of Executive Functioning Deficits

The moderating role of EF deficits on the latent factor of SC demonstrated poor model fit, 
χ2(135) = 407.30, p < .001, CFI = .64, SRMR = .09, RMSEA = 0.08 [95% CI  0.07–0.09]. 
Similarly, when testing whether EF difficulties moderated the effect on the indicators of 
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SC, model fit was poor, χ2(106) = 328.15, p < .001, CFI = .70, SRMR = .08, RMSEA = .08 
[95% CI 0.07–0.09]. Again, analyses revealed that model fit did not improve when adding 
daring to either model.

Discussion

Our study aimed to examine how negative emotionality, prosociality, daring, and forms of 
peer victimization differentially influence changes in SC in early childhood and whether 
EF deficits moderate these paths. Preschool provides ample opportunities to examine 
the emergence of SC, which consequently aids in identifying risk factors for poor social 
development. An analysis of the results lends partial support for these hypotheses, as tem-
perament, but not peer victimization, predicted changes in SC one year later. Specifically, 
negative emotionality was negatively related to cooperation and positively related to social 

Fig. 2   Path model for main effects of internal and external factors on indicators of social competence. Only 
main effects are shown for ease of communication of results. Although not shown, within-time correla-
tions at both Time 1 and Time 2 were also estimated. Dotted paths denote p < .10. RA Research Assistant, 
Obs = Behavioral Observation. *p < .05., **p < .01., ***p < .001
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dominance. The difference in direction of effect may explain why negative emotionality did 
not predict changes in overall SC. The inclusion of social dominance in the operationaliza-
tion of SC might also explain the lack of change in SC. Along with being related to adap-
tive social functioning, social dominance has also been linked to aggressive and control-
ling behaviors (Sebanc et al., 2003). Thus, though social dominance is an indicator of SC 
(Vaughn et al., 2009), its association with negative social behaviors may obscure effects on 
overall SC. Perhaps children who are high in negative emotionality reject cooperative strat-
egies of peer interaction in favor of more coercive behaviors. This corresponds with prior 
work which suggests that increased negative emotionality leads children to become easily 
over-aroused across social situations, limiting use of prosocial and cooperative behaviors 
(Laible et al., 2014).

A priori exploratory analyses revealed that daring also predicted changes in SC—spe-
cifically, increases in social dominance. As mentioned, research is mixed regarding the 
effects of daring on SC. These differing effects may be explained by theory which sug-
gests that temperamental positive reactivity to novel stimuli contributes to a greater moti-
vation to achieve social goals, as well as greater frustration when these social goals are 
not met (Degnan et  al., 2011). That is, although these children may be more willing to 
approach social situations and consequently have greater opportunities to exercise SC, this 
propensity towards frustration may increase risk of maladaptive social behaviors. Thus, it’s 
unclear whether the positive association found in this study is indicative of prosocial use of 
social dominance or coercive/aggressive behaviors.

Our results found no relation between prosociality and SC, which is contrary to hypoth-
eses and ultimately awaits replication. These null findings may be due to the conceptual 
similarity between prosociality and aspects of SC. As mentioned, SC and prosociality are 
not synonymous. Whereas prosociality reflects stable individual differences and is a dis-
positional tendency towards prosocial and empathic behaviors, SC is a skill that develops 
over time and is characterized by achievement of social goals (Lahey et al., 2008; McKown 
et al., 2009). That said, the operationalization of prosociality may be compromised when 
also controlling for the prosocial aspects of SC (e.g., cooperation), thus impacting its con-
struct validity. Although the current study is notable in its extension of the developmental 
propensity model to examine adaptive social development, it also highlights the need for 
a detailed examination of the overlap between prosociality and SC. This may allow for a 
more nuanced conceptualization of prosociality that ensures the preservation of its endur-
ing dispositional characteristics that distinguish it from SC.

Findings also showed that peer victimization did not predict changes in SC. These null 
effects may be due to a change in peer group at T2. Perhaps peer victimization leads to 
immediate effects on SC, but these consequences become attenuated when interacting with 
different peers in new classrooms. Change in peer context may also explain the lack of 
stability for physical victimization and the relatively weak stability for relational victimi-
zation, compared to temperament. Alternatively, null findings for both peer victimization 
and negative emotionality on overall SC may be a result of the developmental period of 
the sample. Generally, SC develops across preschool (Denham et al., 2009). Thus, perhaps 
rather than these risk factors leading to a decrease in SC, it instead impedes development 
of these skills– ultimately contributing to a lack of change in SC.

Analyses revealed EF deficits moderated neither temperament nor peer victimization’s 
influence on SC. As stated, the current study relied on a cool conceptualization of EF and 
thus, the results and literature below refer exclusively to cool EF. A possible explanation is 
that rather than EF, emotion regulation may better account for this relation. Although EF is 
partially characterized by the control of emotions for goal-directed behaviors (Zelazo et al., 
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2016), it does not fully speak to a child’s ability to problem-solve in emotionally-charged 
situations (e.g., when experiencing peer victimization). Indeed, prior work suggests that 
emotion regulation allows children to regulate arousal, and consequently, their behavior 
in social situations (Blair et  al., 2015). This is especially relevant for peer victimization 
and negative emotionality’s effect on SC, given both are linked with increased emotional 
arousal (Crick & Grotpeter, 1996; Lahey et al., 2008). In addition, some view self-regula-
tion to be an aspect of temperament itself (Rothbart et al., 2000), that interacts with other 
dimensions of temperament (Laible et al., 2014). It is also possible that EF may not be best 
defined as a moderator in its association with SC, but rather as a mediator. Indeed, prior 
work has found both peer victimization (i.e., physical and relational) and temperament 
(i.e., negative emotionality) to have effects on EF (Holmes et al., 2016; Leve et al., 2013) 
which in turn is theorized to affect how children process and respond to social situations 
(Beauchamp & Anderson, 2010).

Overall, the current school-based study has the strength of using a multi-informant lon-
gitudinal design to examine the relevant research questions. In addition, it is noteworthy 
that the study demonstrated effects across a full academic year and differing peer and class-
room contexts. Along with these strengths, there are certain limitations to consider. First, 
it would be worthwhile to examine if these associations can be replicated in a larger and 
more diverse sample in order to enhance generalizability of results as well as to mitigate 
the chance of null results being a function of low power. In addition, restricted range of 
observations of peer victimization may explain peer victimization’s lack of effect on SC. 
More generally, given the nature of secondary data analyses, our study was limited in its 
operationalization of constructs such as SC, EF, and temperament. First, the non-stand-
ardized measure of SC may limit its construct validity. This is relevant given the relatively 
small correlations among the components of SC as well as the lack of stability in coopera-
tion. Second, given that deficits in hot EF are related to maladaptive social development 
(Zelazo et al., 2016), our study was limited in its use of only a cool conceptualization of 
EF. Third, this study could be improved by examining other dimensions of temperament, 
such as effortful control, which has been found to be implicated in adaptive social devel-
opment (Sanson et al., 2004). Effortful control is characterized by the ability to inhibit a 
dominant response in favor of a subdominant response (Rothbart et al., 2000) and is con-
ceptually related to EF and self-regulation (Zelazo et  al., 2016). Furthermore, this study 
focused on negative experiences, though neglected positively-valanced experiences such as 
received prosocial behaviors or peer acceptance, which may better account for changes in 
SC. Lastly, the overlap in informants between SC and peer victimization may have created 
bias in which their report in one domain (e.g., peer victimization) influences their report in 
another (e.g., SC). Although research assistants may have a more construct valid percep-
tion of children’s social behaviors (relative to teachers who may conflate social competence 
with its correlates such as peer acceptance) it may be that their limited contact with par-
ticipants does not allow them to fully capture a child’s social behaviors. Similarly, teachers 
are crucial informants for EF deficits and temperament, given the increased demand for 
EF skills in the classroom and their greater familiarity with students (relative to research 
assistants). That said, the sole use of teacher-report for these variables may have limited 
our ability to account for children’s behaviors outside of the classroom. Thus, it would be 
worthwhile to examine if these effects replicate when using multiple informants for each 
predictor and outcome variable.

Despite these limitations, the current study provides valuable insight regarding the 
development of SC in early childhood. If these results do indeed replicate, it indicates 
that SC itself is a complex construct that may be better understood when examining its 
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components. This has implications for future research, as it suggests that some gains in 
social skills (e.g., social dominance), may not always be indicative of positive psychoso-
cial adjustment (e.g., may be driven by increased negative emotionality). This information 
can in turn inform early childhood educators and interventions (i.e., Thomson & Carlson, 
2017) that aim to increase social skills in young children. For instance, it may be more ben-
eficial for teachers to focus on promoting cooperative, as opposed to assertive, behaviors in 
the classroom. Furthermore, results suggest that internal factors, such as temperament, may 
more strongly impact social development relative to environmental factors. This informa-
tion can in turn inform interventions that aim to increase social skills in young children. 
Indeed, prior work supports the efficacy of temperament-based interventions, which specif-
ically aim to help educators and parents understand the link between a child’s disposition 
and their behaviors as well as teach strategies that foster responsiveness from the caregiver 
and self-regulation in the child (Iverson & Gartstein, 2018). This aim to improve SC would 
be bolstered by continuing to explore the differential effect of other internal and external 
factors that contribute to a child’s social development.
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