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Abstract  

Different forms (e.g. physical and relational) and functions of aggression (e.g. proactive 

and reactive) have been acknowledged in the literature on aggressive behavior.  Physical 

as well as relational subtypes are associated with psychological, social, and academic 

concerns for both victims and perpetrators (e.g. Fantuzzo & McWayne, 2002; Crick et al., 

1999).  However, other findings note associations with prosocial behavior and positive 

outcomes (e.g. Hawley, 2003).  Less work has examined differential outcomes between 

the two functions of aggression.  Additionally, limited work has considered cognitive 

factors to help explain these behaviors.  In order to reconcile some of these conflicting 

studies, the current study examined the role of executive function (EF) and effortful 

control (EC) in subtypes of relationally and physically aggressive behavior.  Children 

between the ages of 7 and 12 (N=130) completed laboratory session tasks assessing EF 

and related social-cognition. Parents and teachers completed rating forms of social 

behavior, effortful control (EC), and academic outcomes.  Regression analyses yielded 

support for both models posited, but only for the constructs of IQ, delay of gratification, 

abstract thinking, inhibitory control, and anger/frustration.  However, results were not in 

expected directions (i.e. analyses with younger children showed evidence for the deficit 

model, while results for older children were consistent with the cognitive sophistication 

model.  Associations between subtypes of relational aggression and academic and social 

outcomes were also examined in secondary analyses, along with social-cognitive 

moderating factors (e.g. theory of social mind, victimization).  Applications and 

considerations for intervention are discussed based on the current findings.  
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Forging peer relationships represents an important developmental task for 

children and varies across the stages of childhood and adolescence.  Positive experiences 

with peers have been noted to relate to constructs such as self-esteem, friendship quality, 

and general well-being (see Deater-Deckard, 2001; Rubin, Bukowski & Parker, 1998).  

Peers can also serve protective functions in the face of risk and adversity (e.g. Hay, 

Payne, & Chadwick, 2004).  However, interactions with peers can also have a dark side.  

Negative peer relations can include peer rejection, bullying, and various types of 

aggression.  These types of experiences generally have negative effects on many of the 

same domains of child development.  Not only do they represent risks for negative 

outcomes at the time of the experience, but they also present potential problems for the 

long term (e.g. Bagwell, Newcomb, & Bukowski, 1998).  For instance, Masten, Roisman, 

Burt, Obradovic, Riley, et al. (2005) argue for a “cascade effect” between social 

competence, internalizing symptoms, and academic competence.  That is, social 

experiences have psychological effects, which can then spread to affect other domains 

such as academic performance.  If these social experiences are negative, then the cascade 

may proliferate their effects in psychological, academic, and cognitive domains as well.   

Vygotsky’s (1978) socio-cultural theory postulated that cognitive and social 

development are intrinsically linked and have a bidirectional impact on each other’s 

growth.  Although Vygotsky proposed his model decades ago, scientists continue to 

identify a need for integration between cognitive and social development.  With rare 

exceptions (e.g. Crick & Dodge, 1994; Lemerise & Aresenio, 2000; Sutton, Smith, & 

Sweetham, 1999a&b), this limitation is particularly notable within the aggression 

literature. Different types of aggression (e.g. physical and relational subtypes) are related 
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to multiple domains of cognitive and social functioning.  Integrative work relating 

cognitive processes, such as hostile attribution biases, to aggressive behaviors (e.g. Crick 

& Dodge, 1994) has provided important contributions to aggression research.  However, 

there is surprisingly little known about other cognitive processes that may be involved in 

aggressive behavior.  Specifically, the role of executive functioning skills (EF), which 

include planning/organization, inhibition, and attention shifting, has been examined in 

relation to social interactions (Lengua, Honorado, & Bush, 2007).  Yet, literature relating 

these skills to aggressive behavior is very limited.   

Given the importance of elucidating the underlying mechanisms of aggression in 

order to prevent such behaviors, it is important to pursue a more nuanced understanding 

of aggression and its association with cognitive functioning.  Not only is this literature 

limited, but paradoxical findings have emerged in the literature, suggesting that in some 

circumstances relational aggression may be associated with more advanced cognitive 

development and adaptive behaviors (e.g. Hawley, 2007), while in others it is associated 

with maladaptive cognitive and social behavior (e.g. Crick & Dodge, 1994; Crick, 1996).  

The purpose of this study was to elucidate the role of executive function and effortful 

control in relational aggression, and to identify differential associations that may exist 

between proactive and reactive subtypes.  

 

Relational Aggression 

The broad category of aggression has been delineated in several different ways, 

most notably in terms of physical, relational, and verbal subtypes.  While physical 
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aggression involves more traditionally understood behaviors such as hitting, kicking, and 

pushing, relational aggression (RA), utilizes damage to relationships as a tool of harm 

(Crick, 1996). Examples include social exclusion, spreading rumors to encourage peers to 

reject a classmate, and threatening to end a friendship (Crick, 1996).  Relational 

aggression has been noted across the lifespan in children as young as two (Crick, Casas, 

& Mosher, 1997; Ostrov, Woods, Jansen, Casas, & Crick, 2004) through adulthood 

(Linder, Crick & Collins, 2002).  While the behaviors themselves differ according to 

developmental level, the negative outcomes associated with relational aggression are 

consistent across the lifespan.  Not surprisingly, children who are relationally victimized, 

or serve as frequent targets of relational aggression have been shown to experience 

significant distress and adjustment problems.  Specifically, relational victimization is 

associated with concurrent and future peer rejection, depression, anxiety, loneliness, and 

impulsivity (Crick, Casas, & Nelson, 2002).  It is important to note that being the 

perpetrator of relational aggression also has significant associations with negative 

psycho-social outcomes.  Adjustment problems noted include social maladjustment (e.g. 

problematic friendships and peer rejection), internalizing (e.g. withdrawal, 

depression/anxiety, somatic complaints) and externalizing (e.g. aggressive behavior, 

delinquency) problems (for a review see Crick, Casas, & Ku, 1999).  In a longitudinal 

study of third and fourth graders, Crick, Ostrov, and Werner (2006a) found that relational 

aggression uniquely contributed to negative social-psychological adjustment, 

internalizing symptoms, and externalizing symptoms.  In young children, high levels of 

relational aggression are associated with many of the same adjustment problems.  Results 

from longitudinal studies have indicated that relational aggression observed during the 
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preschool years predict future rejection by preschool peers and adjustment problems 

during kindergarten (e.g. depressed affect, student-teacher conflict, social withdrawal; 

Crick, Ostrov, Burr, Cullerton-Sen, Jansen-Yeh, & Ralston, 2006b).   

There have been mixed findings related to gender differences in these behaviors 

(e.g. Swearer, 2008; Card, Stucky, Sawalani, & Little, 2008).  Early research, and the 

field of relational aggression, stemmed from the notion that girls were not often noted to 

be physically aggressive, but were being mean in other, relational ways (e.g. Crick, 

Bigbee, & Howes, 1996).  Relationally aggressive techniques were initially identified as 

more common in girls, while physical aggression was prevalent in boys.  More recent 

research has shown, however, that findings regarding gender differences in relational 

aggression are mixed.  Often findings vary based on the method used to assess relational 

aggression (e.g. observation, teacher report, self report) or the age of the children being 

studied (see Card et al., 2008).  It is important to note that even if gender differences are 

decreasing with age, that does not mean the behaviors themselves are decreasing.  In fact, 

it may mean that the boys are beginning to learn from the girls about how to be 

aggressive without getting in trouble (i.e. relational aggression is often overlooked, while 

physical aggression is punished).  Additionally, it may be that girls are more bothered by 

and more susceptible to relational aggression and associated negative outcomes 

(Pellegrini & Roseth, 2006; Murray-Close, Ostrov, & Crick, 2007; Murray-Close & 

Crick, 2007). 
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Proactive and Reactive Aggression 

In addition to distinctions between forms of aggression, specific distinctions have 

also been made between functions, identifying both proactive and reactive subtypes of 

aggression (e.g. Crick & Dodge, 1996; Dodge & Coie, 1987).  Whereas reactive 

aggression is generally in response to a provocation and represents a more impulsive 

action, proactive aggression is more calculating and premeditated.  Reactive aggression 

stems from the frustration-anger theory of aggression, which postulates that aggression is 

triggered when an obstacle arises in the course of achieving a goal, resulting in 

autonomic arousal (Vitaro & Brendgen, 2005).  This type of aggression often involves 

the expression of anger, and is viewed as more a more hostile type where the goal is to 

react to a frustrating stimulus and to hurt the perpetrator.  Reactive aggression tends to 

occur immediately after a stimulus and is often characterized by impulsivity.  In contrast, 

proactive aggression is rooted in Bandura’s social learning model of aggression, in which 

aggressive behavior continues as a result of reinforcement.  The goal in proactive 

aggression is generally an instrumental one, that is, to procure goods or dominant status 

(Vitaro & Brendgen, 2005).   

It is perhaps not surprising that with different motivations behind each of these 

subtypes, differential cognitions and behaviors have also been associated with proactive 

and reactive aggression in the literature.  Reactive but not proactive aggression has been 

linked to hostile attribution, biased attention for rejection, ridicule and failure cues (e.g. 

Hubbard, Dodge, Cissellen, Coie & Schwartz, 2001; Dodge, Lochman, Harnish, Bates, & 

Pettit, 1997).  Reactively aggressive children also have been found to have deficits with 
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social problem solving, while proactively aggressive children do not demonstrate these 

weaknesses (Dodge, 1991).  Temperament, family factors, and parenting styles have been 

linked to the separate emergence of these types of aggression (e.g. Vitaro et al., 2002; 

Dodge et al., 1997).   

The role of reactive and proactive aggression varies within the peer group as well.  

Broadly, peer difficulties are more strongly associated with reactive aggression than 

proactive aggression.  Reactive aggression tends to be less tolerated by peers and has 

been linked to low social preference across childhood as well as higher rates of 

victimization (Vitaro & Brendgen, 2005).   Proactively aggressive children have been 

found to have more friends, although these friends also tend to show similar levels of 

aggression (Poulin & Boivin, 2000). 

Reactive aggression is also related to future adjustment difficulties, such as 

disruptive behavior, lower levels of coping strategies, internalizing problems, 

psychosomatic symptoms, Attention Deficit/Hyperactivity Disorder (ADHD), personality 

disorders, and emotion regulation deficits (Waschbusch, Willoughby, & Pelham, 1998; 

Vitaro et al., 2002).  Proactive aggression has been noted to be associated with more 

externalizing problems, such as delinquency and conduct disorders (e.g. Vitaro et al., 

2002).  Research also indicates that while reactively aggressive children do not tend to be 

involved in violence or delinquency consistent with conduct disordered behavior, they are 

more at risk for violence in intimate relationships (e.g. Cornell, Benedek, & Benedek, 

1987).   
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In light of the current literature on these subtypes of aggression Vitaro and 

Brendgen (2005) propose two developmental models of proactive and reactive aggression 

that assert the validity of both subtypes.  The first parallel development model posits that 

reactive and proactive aggression have different etiologies and develop independently 

from each other.  The second model suggests a more sequential approach.  Children with 

certain temperamental or physiological characteristics are more likely to display reactive 

aggression.  If these behaviors are reinforced either by reducing stress or achieving a 

desired goal, they may generalize to other situations.  Eventually the behaviors may 

evolve to be used in a proactive manner, especially when supported by the family 

circumstances or the peer environment, wherein reactive aggression becomes a 

“gateway” to proactive aggression.  High sensitivity to stressful stimuli and a lack of 

impulse control are likely to support the continued use of reactive aggression, which in 

these cases may remain the primary strategy, rather than leading to proactive aggression 

later on (Vitaro & Brendgen, 2005).  Few studies have examined trajectories of these 

subtypes of aggression across childhood, but some findings indicate that reactive 

aggression decreases and proactive aggression increases over the course of elementary 

school (Lansford, Dodge, Petit & Bates, 2002; Cited in Vitaro & Brendgen, 2005).  

Taken together these findings underscore the importance of consideration of these 

behaviors from a developmental perspective.   

Much less is known about these subtypes within relational aggression, as the 

majority of research on proactive and reactive subtypes has been focused on boys or 

physical aggression (Dodge & Coie, 1987; Poulin & Boivin, 2000).  Proactive and 
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reactive subtypes may provide a more nuanced understanding of these behaviors and 

differential outcomes.  For instance, Mathieson and Crick (2010) observed that reactive 

RA was more strongly associated with internalizing than externalizing problems, whereas 

proactive RA was associated with externalizing problems.  They also noted that over 

time, proactive RA was associated with decreases in internalizing behavior, suggesting 

that these children may be utilizing RA in order to achieve specific social goals 

(Mathieson & Crick, 2010).   

Examining cognitive associations with these distinct subtypes of relational 

aggression has not yet been examined in middle childhood and distinguishing between 

subtypes of aggression may add important information about the mechanisms at play.  

The diversity of behaviors that constitute both physical and relational aggression suggests 

that some types could be reactive while others are proactive.  For instance, spreading a 

rumor would require more planning and premeditation than telling someone they are not 

invited to a party.  Certainly, the developmental differences in the level of sophistication 

of relationally aggressive behaviors are also relevant.  Young children are likely not as 

capable of premeditated, calculated acts of relational aggression.  Their cries of “you 

can’t come to my birthday party” tend to be somewhat impulsive and immediate to the 

situation at hand.  These young children may not have the ability to spread rumors or 

convince peers to exclude another child.  However, the fact that young children are 

capable of manipulation and intentional deception (e.g. Ostrov, 2006) suggests a level of 

perspective taking which could make proactive relational aggression possible as well.      
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A Developmental Model of Relational Aggression 

 As noted above, relational aggression has been observed in children as young as 

two years old (see Ostrov et al., 2004).  A certain amount of verbal fluency is required to 

articulate some types of relational aggression (e.g. threats regarding withdrawal of 

friendship), so language development would necessarily be related to those behaviors 

(e.g. Bonica, Zeljo, & Yershov, 2003).  It is possible that nonverbal relationally 

aggressive behaviors could be displayed by pre-verbal toddlers, but such research has not 

been conducted.  Physical aggression is viewed by some as a less mature form generally 

employed by younger children whose verbal abilities are lacking (Cote, Vaillancourt, 

Barker, Nagin, & Tremblay, 2007).  As children’s cognitive abilities become more 

sophisticated they begin to understand other ways of achieving their goals.  They learn 

that hitting and kicking is not allowed, but that they can “get away with” relational threats 

of exclusion such as telling one another “you can’t come to my birthday party if you 

don’t share that toy” or “you can’t play with us.”  In early childhood, these direct forms 

of relational aggression and exclusion are most common.  As children grow older, 

relational aggression becomes more covert and manipulative (Björkqvist, Lagerspetz, 

Kaukiainen, 1992).  It may be still be direct (e.g. “you can’t play with us”) but indirect 

forms (e.g. gossiping, manipulation of a social group to exclude a child, etc.) increase as 

well.  By adolescence, romantic relationships also become venues for relational 

aggression (Linder, Crick, & Collins, 2002).  Not only is relational aggression used 

toward a partner, but romantic partners are manipulated in order to retaliate against a 
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friend (e.g. one girl trying to make her friend’s boyfriend like her in order to hurt her 

friend).   

 While many short-term longitudinal studies have addressed the stability of 

relational aggression and psycho-social adjustment problems that stem from such 

behaviors, fewer studies have examined long-term trajectories and consequences of this 

type of aggression.  Cote et al. (2007) examined trajectories of physical and indirect (one 

way of conceptualizing relational) aggression over the course of development.  Children 

were assessed beginning at age 2 and then again at ages 4, 6, and 8, for a total of four 

time points.  Findings indicated most children demonstrated low or declining trajectories 

of physical aggression.  There were some children who continued on stable trajectories of 

high physical or high indirect aggression, and some children who continued to 

demonstrate high levels of both types of aggression.  Many children, however, showed 

decreasing levels of both physical and indirect aggression over time, but a significant 

proportion showed decreasing physical and increasing indirect aggression.  The trend for 

physical aggression generally decreasing while indirect aggression increased was 

especially apparent between 4 and 8 years old.  Children who had high levels of physical 

aggression were also likely to have higher levels of indirect aggression, and very few 

children were high on one type but low on another.  Girls were more likely to decrease 

physical aggression and increase indirect aggression, while boys tended to be more 

physically aggressive. 

 Cote et al. (2007) contributed significantly to our understanding of different 

groups of children and how their use of aggressive behavior changes as they develop.  
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However, few studies have looked at mechanisms behind these changes.  One relevant 

mechanism is the development of cognitive processes that relate to social interactions, 

which develop alongside changes in aggressive behavior.  Some of these processes will 

be discussed in more detail in the following section. 

Cognitive Processes and Relational Aggression 

Successful peer interactions rely on many domains of development and many 

specific abilities.  One area that has received particular attention is the relationship of 

cognitive skills to social interactions, yielding a focus on social-cognitive development.  

This field argues that various cognitive skills are necessary for successful social 

interactions and that social interactions help to facilitate the development of various 

cognitive skills.  Deficits of these cognitive skills may not only hinder present 

interactions, but can also result in subsequent peer rejection, which deprives children of 

future opportunities to increase their social competencies (e.g. Badenes, Estevan & 

Bacete, 2000).   

Beginning in infancy, a child’s cognitive abilities affect his or her social 

interactions.   Some of the underlying skills that relate to interacting with peers include 

joint attention, imitation, causal understanding, language, theory of mind, and empathy 

(Hay et al., 2004).  Cognitive processes associated with executive functioning also are 

utilized in peer relationships.  These processes include inhibitory control, emotion 

regulation, and problem solving skills (Hay et al. 2004; Henninger, 2004).  Conversely, 

impairments in many of these areas emerge in psychopathology such as Autistic 

Spectrum Disorder and Attention Deficit/Hyperactivity Disorder, especially the 
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Predominantly Hyperactive Type, and Conduct Disorder (Hay et al., 2004).  They may 

also become disruptive in peer and school contexts, resulting in further negative social 

and academic outcomes (e.g. Gallagher, 2002).  Perspectives remain mixed as to the 

specific ways in which cognitive abilities may be related to both positive and negative 

social dynamics, including relational aggression.   

 

Relational Aggression as a Cognitive Deficit 

Two primary models have been proposed to explain how cognitive processes are 

associated with relational aggression.  One is a deficit model, in which relational 

aggression is conceptualized as resulting from cognitive impairments.  In this model, 

relationally aggressive individuals may not be aware that their behavior is aversive or 

they may not be concerned with social relationships, suggesting they lack understanding 

or insight into their behavior (Henninger, 2004).  They may also lack cognitive abilities 

such as problem-solving strategies that would allow them to find other solutions besides 

relational aggression (Henninger, 2004).  This model has roots in literature on social 

cognition and physical aggression and/or reactive aggression.   

In Social Information Processing (SIP) theory, deficits in cognitive processing of 

social situations result in negative social behaviors such as aggression.  Crick and Dodge 

(1994) present a multi-step model in which many different levels of processing take 

place.  These stages include encoding of internal and external cues, interpretation and 

mental representation of those cues, clarification/selection of goals, construction of a 

response, evaluation of the response, enacting the response, and evaluation of the result.  

At each phase, there is the opportunity for accurate or inaccurate (i.e. hostile) attributions 
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about the situation, depending on how the situation is understood.  Social information 

processing is believed to be influenced both by biological predispositions (i.e. reactivity) 

and previous experiences the child has had, and is a relatively automatic process.  That is, 

the steps of a child goes through are quick and not likely to be conscious.  At any point 

during the process, information can be processed selectively or inaccurately, which 

would lead a child to assume hostile intent and react accordingly.  These biases become 

engrained in the way a child approaches a social situation, and can have lasting effects on 

future interactions (Crick & Dodge, 1994).  For instance, Schwartz, Dodge, Coie, 

Hubbard, Cillessen, Lemerise et al. (1998) found that hostile attribution biases are 

associated with reactive aggression in both concurrent and future interactions.  

Furthermore, DeWall, Twenge, Gitter, and Baumeister (2009) found that social exclusion 

can increase hostile attribution biases.  Children who were excluded were more likely to 

rate both ambiguous and aggressive words as aggressive, to complete word fragments 

with aggressive words, and to rate ambiguous actions as hostile.  Moreover, these hostile 

responses were applied to interactions with other peers who had not participated in the 

initial inclusion (DeWall et al., 2009).  While biases may be initially be caused by 

negative social experiences, they can also lead to both concurrent and future negative 

interactions, including perpetration of aggressive behavior.   

Some argue that the development of perspective taking abilities is related to 

decreases in relational and physical aggression (e.g. Crick & Dodge, 1999) because as 

children learn to understand others’ viewpoints, they realize that their actions can be 

hurtful.  However, findings are mixed on the significance of perspective-taking abilities 

for aggression (e.g. Crick & Dodge, 1999; Sutton et al., 1999a&b).  It is also possible that 
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the development of perspective taking abilities and theory of mind is what allows 

children to see why they might benefit from using relational aggression.  That is, children 

need to be able to understand another child’s perspective in order to recognize that their 

relationally aggressive action would be hurtful, and thus might achieve the goal they 

desire (e.g. Sutton et al, 1999a&b).  The next section expands on this premise more by 

examining research that supports relationally aggressive behavior existing together with 

social competence.  

 

Relationally Aggressive but Socially Competent?  

In contrast to the deficit model discussed above, the other primary model of 

relational aggression emphasizes the role of competence.  Proponents of this model argue 

that enacting  in relational aggression requires a certain level of cognitive sophistication 

in order to be enacted and that abilities such as perspective taking contribute to relational 

aggression (Sutton et al., 1999a&b; Pellegrini & Roseth, 2006).  Kaukiainen, Bjorkvist, 

Lagerspetz, Osterman, Salmivalli, Rothberg, et al. (1999) noted that the manipulation of 

peer networks requires some social integration and that indirect aggression was related to 

peer-rated social intelligence (i.e. understanding the social context) in older samples.  

Thus individuals who are relationally aggressive likely would not have the types of 

cognitive deficits discussed above. Researchers have noted that in some cases relational 

aggression is in fact related to social competence (e.g. Vaughn, Vollenweider, Bost & 

Snider, 2003) or is negatively related to poor outcomes such as peer rejection (e.g. 

Heilbron & Prinstein, 2008).  Bjorkqvist et al. (1992) found that indirect aggression 

relates to less loneliness and higher group rank, as compared to levels of non-aggressive 
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girls.  A recent meta-analysis also notes that indirect aggression related to higher 

internalizing symptoms but also higher prosocial behavior, whereas direct aggression was 

more strongly related to externalizing problems, poor peer relations, and low prosocial 

behavior (Card et al., 2008).  Furthermore, a type of “bistrategic” child has been 

identified in situations where high prosocial (positive) behavior is accompanied by high 

coercive or aggressive (negative) behavior  (Hawley, 2003).   

Carpenter and Nangle (2006) demonstrated similar findings to Hawley’s (2003) 

“bistrategic” children in their study on aggression in Head Start preschoolers.  The 

authors found that children with average to above average social skills were also more 

aggressive (overt and relationally).  They cite Bjorkvist’s (1992) argument that indirect 

aggression develops after more direct physical and verbal forms, as a response not only to 

enhanced social skills but also to the recognition of punishment for physical acts.  

Carpenter and Nangle (2006) suggest that girls may progress through this trajectory more 

quickly because of their advanced verbal skills, as compared to boys’.   

Another study found that preschoolers’ deception, which requires some 

perspective taking ability to enact, was not found to predict relational or physical 

aggression over the course of one year (e.g. Ostrov, Ries, Stauffacher, Godleski, & 

Mullins, 2008).  Conversely, relational and physical aggression did predict increases in 

deceptive behavior over the course of that same year (Ostrov et al., 2008).  Although 

deceptive behavior is a negative outcome, it does imply that theory of mind and 

perspective abilities – generally positive developmental skills – are present.  These 

findings provide an example of the complexity in associations between cognitive abilities 
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and relational aggression, and the ways in which abilities can be utilized for positive or 

negative ends.     

Abrams and Rutland (2008) postulate a model of the development of subjective 

group dynamics (DSGD), in which group identity (in-group versus out-group) can 

motivate exclusion of peers.  The authors argue that those who avoid exclusion do so 

because they have developed knowledge about the workings of the social group, and can 

take social perspectives within that group.  Research on this model contends that both 

cognitive and social experiences allow children to develop the sophisticated 

understanding of peer group processes that they will need.  The DSGD model relies on 

both differential evaluation and differential inclusion, which shape understanding about 

and expectations of in-group peers’ behaviors.  A positive relationship between 

differential evaluation and inclusion is reflected in inclusion-related judgment, which 

suggests that children should favor peers that are likely to be evaluated highly by other 

in-group members, rather than out-group members (Abrams & Rutland, 2008).  As 

children get older and gain more understanding about social processes and sensitivity to 

in-group/out-group norms, these dynamics should become more salient. 

The findings discussed above have led to questions about whether and when 

relational aggression may actually be adaptive.  One argument for this perspective is 

rooted in evolutionary theory.  This explanation posits that because relationally 

aggressive behavior is naturally selected, it must be adaptive in some way (e.g. Sutton et 

al., 1999a&b; see also Geary, 1998).  Young children are often “rewarded” for using 

aggressive behavior by the simple fact that sometimes it works.  If a child tells her friend 
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to share a toy or she won’t be invited to her birthday party, and her friend then does share 

the toy, the child learns that her technique was effective and is likely to use the behavior 

again in the future.  The same is true of physical aggression.  When utilized in an 

instrumental way, aggression can be an effective means of achieving a desired end.  

There is also speculation that encouragement for children to “use your words” has 

increased the acceptance of relationally aggressive behaviors over physical aggression.  

On the surface relational aggression seems to be a better option than physically hitting or 

kicking another child, especially to a child who realizes that the latter behaviors are more 

likely to be noticed and subsequently punished.  This is not to say that the use of 

relationally aggressive behaviors is not without consequence, but it may be an effective 

means to an immediate, short-term end for young children who do not fully understand 

the long-term consequences. 

Thus, research supporting relational aggression as a socially competent behavior 

indicates associations with positive peer relations, prosocial behavior, and advanced 

cognitive abilities (e.g. theory of mind, perspective taking).  When examined in 

conjunction with findings indicating that cognitive and social deficits are associated with 

relational aggression, a complicated picture emerges.  To elucidate these relationships, it 

is necessary to consider cognitive abilities more carefully.  One set of cognitive abilities, 

executive functioning, provides a good candidate for further consideration due to its 

recently identified contributions to cognitive and behavioral regulation necessary to 

successful social interaction.   
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The Role of Executive Function in Peer Relationships 

An Overview of Executive Function 

Executive function is a broad term for several interrelated skills necessary for 

purposeful, goal-directed activity (Anderson, 1989).  EF skills include those of working 

memory, planning/organization of materials as well as actions, inhibition of impulses, 

shifting attention, and flexible thinking (Pennington & Ozonoff, 1996).  Terms such as 

self-regulation and effortful control (EC) represent similar constructs and are often used 

interchangeably with EF.  However, there are subtle distinctions between these terms that 

should be noted.  EC has roots in the temperament literature, and is considered a form of 

self-regulation.  Self-regulation broadly relates to controlling one’s reactions to stress, 

maintaining focused attention, and interpreting the mental states in oneself and in others; 

it is a more behavioral form of the cognitive skills encompassed by EF (Rothbart & 

Rueda, 2005).  Operationally, these constructs are often assessed using similar tasks that 

require suppression of a dominant motor or verbal impulse, delaying gratification, and 

utilizing working memory or abstract thinking skills.     

Various models to describe executive capacities have been posited within the 

literature.  One consideration is as to whether EF is a unitary or a dissociable construct.  

The former viewpoint suggests that EF is a central attention system that regulates many 

sub-components or processes (e.g. Cognitive Control theory, Zelazo & Frye, 1998; 

Zelazo & Muller, 2002; Baddeley, 1986, 1992).  The latter model emphasizes separate 

components of EF that have unique – but likely interrelated – trajectories of development, 

and perspectives have begun to shift towards this viewpoint (e.g. Baddeley, 2002).  The 

most commonly understood categories of these processes are working memory and 
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inhibition (see Garon, Bryson, & Smith, 2008 for a review).  Some studies (e.g. Miyake, 

Friedman, Emerson, Witzki, Howerter, & Wagner, 2000) have noted a third factor of 

cognitive flexibility or set shifting, which involves modifying one’s behavior in order to 

achieve changing goals, in their research.  This three-factor model was also noted in 

studies with children between 8 and 13 (Lehto, Juujarvi, Kooistra, & Pulkkinen, 2003).  

Current trends in the literature argue for the integration of these two perspectives, such 

that there is recognition of a common EF mechanism (e.g. executive attention or central 

inhibitory system) with dissociable components in children as young as preschool 

(Miyake, et al., 2000).    

Executive functioning skills are known to undergo major developmental changes 

beginning around age two (Seguin & Zelazo, 2005).  Various developmentally sensitive 

measures have been noted for assessing these constructs (see Carlson, 2005 for a review).  

A particular growth spurt in inhibitory control, selective attention, set shifting, planning, 

and working memory is noted between ages three and seven (Riggs, Jahromi, Razza, 

Dillworth-Bart, & Muller, 2006).  Carlson and Wang (2007) note that between three and 

six, children also improve at tasks involving conflict of attention/motor responses, 

waiting for a reward, and avoiding distractions during a task.  It is likely that the 

development of these cognitive abilities occurs in a hierarchical manner, such that EF 

components build on simpler skills that then become increasingly coordinated with each 

other during major developmental shifts (Garon et al., 2008).  As children develop, their 

EF abilities continue to increase.  Raffaelli, Crockett, and Shen (2005) assessed 

children’s self-regulation at four, eight, and twelve years old.  Their results demonstrated 

that girls showed higher self-regulation at all time points, individual differences were 
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fairly stable across time points, and that many aspects of self-regulation were highly 

interrelated.  Furthermore, the authors note that significant increases in self-regulation 

were noted from early childhood to middle childhood, but not middle childhood to 

adulthood (Raffaelli et al., 2005).  However, other researchers have noted that aspects of 

EF development continue well into adulthood.  Huizinga, Dolan, and van der Molen 

(2006) examined working memory, shifting, and inhibition in 7-, 11-, 15-, and 21-year-

olds.  They note that EF development split into two factors – working memory/set 

shifting and inhibition – but working memory was found to develop into adulthood, while 

set shifting stabilized in adolescence.  Davidson, Amso, Creuss, Anderson, and Diamond 

(2006) studied components of EF in 4- to 13-year-olds and young adults.  They found 

that cognitive flexibility showed a longer developmental progression than working 

memory and inhibition.  Adult participants demonstrated the ability to slow down in 

order to maximize accuracy on a task, but this was harder for younger children (Davidson 

et al., 2006).  Despite mixed findings on when EF development is complete, findings are 

consistent that early childhood years are particularly sensitive to changes in EF abilities. 

Riggs and colleagues (2006) also note that there may be different ways in which 

EF operates in cognitive and social development.  They note that EF may be either a 

moderator (e.g. EF skills make intervention efforts more effective to administer), a 

mediator (e.g. social skills/behavior can be improved by focusing on EF skills training), 

or an outcome itself (Riggs et al., 2006).  Increasing emphasis has been placed on these 

models because of growing evidence that EF skills are not only related to many domains 

(e.g. academic performance, social-emotional competence) but also are malleable (e.g. 

Diamond, Barnett, Thomas, & Munro, 2007).  The focus has changed from EF deficits 
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relating to negative outcomes to also consider the protective/ promotive effects of intact 

abilities.  This idea has been operationalized in such interventions as Tools of the Mind 

(e.g. Barnett, Jung, Yarosz, Thomas, Hornbeck, Stechuk, et al., 2008) which improves 

classroom behavior and performance by increasing EF skills.  Some of this literature will 

be discussed below in relation to social domains. 

 

Executive Function Skills as Facilitators of Social Competence 

The term executive function is generally considered to fall into the cognitive 

domain, but skills such as inhibiting impulses and problem solving are relevant to social-

emotional competence as well (Riggs, Jahromi, Razza, Dillworth-Bart, & Muller, 2006), 

and may affect social processes both directly and indirectly (e.g. Razza & Blair, 2009).  

Increases in a child’s EF skills quickly become associated with peer acceptance; children 

with higher EF skills may also be more likely to be accepted into playgroups (Lewis & 

Carpendale, 2009), allowing for increased opportunities to hone social skills. 

Effortful control, which involves aspects of temperament (see Rothbart & Rueda, 

2005) has also been associated with social competence in previous work (Lengua, et al., 

2007).  For example, Dennis, Miller-Brotman, Huang, and Kiely-Gouley (2007) explored 

the role of effortful control, the ability to voluntarily inhibit a dominant response to 

initiate a subdominant response, in social competence.  They noted two factors of 

effortful control (suppress/initiate and motor control), both of which were related to 

social competence in children between four and six years old.  Rhoades, Greenberg, and 

Domitrovich (2009) noted similar findings in their work with Head Start preschoolers.  
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They found that inhibitory control was significantly related to teacher-rated social 

competence, controlling for other variables related to social-emotional competence.  

Rhoades et al. (2009) also noted that children who were rated more highly on social skills 

were lower on internalizing symptoms.   The authors explain that the ability to inhibit 

impulses in favor of choosing a subdominant response is relevant in peer conflict.  

Children must inhibit a natural tendency to use physical aggression in order to use their 

words instead (a subdominant response).  Failure to do so can result in peer rejection, 

which can lead to further internalizing or externalizing behaviors.  Although high levels 

of EF are linked to some problems (e.g. behavioral inhibition), there are many studies 

that document an overall positive relationship between high effortful control to social 

competence (e.g. Eisenberg,  Guthrie, Fabes, Shepard, Losoya, Murphy et al., 2000; 

Kieras, Tobin, Graziano, & Rothbart, 2005; Kochanska, Murray, & Harlan, 2000; Liew, 

Eisenberg, & Reiser, 2004).  A link between self-regulation and peer relations in early 

childhood was also noted by Balaraman (2003), specifying that children who had weak 

inhibitory control also had more negative peer experiences than children with good 

inhibitory control (Cited in Ciairno, Visu-Petra, Settanni, 2007). 

Early EF skills have longitudinal predictive value for social outcomes as well.  

For instance, aspects of EF (e.g. inhibitory control) predict social competence two years 

later, in early elementary school; while preschoolers with poor EF skills predicted 

negative behavior one year later (see Riggs et al., 2006 for a review).  Additionally, 

Thorell, Bohlin and Rydell (2004) demonstrated that executive inhibition, measured by a 

“go/no-go” paradigm at age 5 was related to social competence at age 8, while Nigg, 
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Quamma, Greenberg, and Kusche (1999) demonstrated the same effect using the Stroop 

Color-Word Test to measure inhibitory control. 

The notion that social and cognitive skills have a bidirectional relationship, such 

that increased cognitive abilities (e.g. understanding mental states) facilitate positive 

social interactions, which in turn present more learning opportunities in which cognitive 

development can take place, was posited by Vygotsky (1978) in his work on socio-

cultural development.  Specific links between the early caregiving relationship and the 

development of EF have been made (e.g. through co-regulation and scaffolding; see 

Rueda, Posner, & Rothbart, 2005; Karreman, van Tuijl, van Aken & Dekovi, 2006 for a 

review).  As children grow older, social interactions with peers also become important 

contributors to cognitive – and EF – development. For instance, researchers find that 

social interactions can facilitate performance on tasks assessing inhibition and 

understanding of higher-order rules (Gerstadt, Hong, & Diamond, 1994; Towse, Lewis, 

& Knowles, 2007; Moriguci, Lee and Itakura, 2007).   

There are several mechanisms that have been explored to help explain the links 

between EF skills and social competence.  For instance, links have been made between 

cooperative behavior, which is necessary to successful peer interactions in childhood, and 

inhibitory control.  Ciairno, Visu-Petram and Settanni (2007) examined this relationship 

in a longitudinal study of children between second and sixth grade.  They found that 

executive inhibitory control was positively related to cooperative behavior and negatively 

related to non-cooperative behavior over the course of a year.  They note, however, that 

social competence is a complex construct that certainly involves more than just 

cooperative behavior.    As children grow older, gains in EF skills continue to enhance 
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children’s abilities to handle social situations in more advanced and mature ways.  

Takahashi, Koseki, and Shimada (2009) found evidence for executive function-based 

processes in middle  childhood through adolescence as well.  Takahashi et al. (2009) 

utilized Crick and Dodge’s (1994) social information processing model to explore the 

development of social problem solving concurrently with the development of EF skills.  

They found significant grade effects between fourth and ninth grade and tasks assessing 

social problem solving skills, concluding that more cognitive sophistication was being 

applied to problem solving strategies in social situations. 

Taken together, these findings suggest that advances in EF skills can help to 

facilitate positive social development.  Conversely, social interactional factors are also 

relevant to the development of EF and can affect when and how well existing skills are 

utilized (e.g. in peer contexts).  Effortful and inhibitory control, specific aspects of EF, 

are associated with theory of mind (perspective-taking), false belief understanding, and 

regulation of emotional expression after receiving a disappointing gift in young children 

– all cognitive abilities that are at play in peer contexts.  EF and EC are also associated 

with cooperative behavior and social competence.  These associations are found to have 

long-term predictive validity from early to middle childhood.  Children’s EF skills 

continue to develop as they grow older, and the advances seen in their problem solving 

strategies come to be applied to social situations.  Consequently, children become more 

able to handle increasingly complex social situations.  Children whose cognitive abilities 

do not develop in this manner, however, may face a host of challenges in the social 

domain as well.  

 



25 

Executive Function Deficits as Contributors to Social Difficulties 

Deficits in EF, including poor impulse control, have been linked with negative 

social outcomes, such as antisocial behavior and aggression (e.g. MacDonald, 2008).  

Morgan and Lillienfeld (2000) conducted a meta-analysis that demonstrated links 

between antisocial behavior and lower performance on EF tasks in adults, where the 

antisocial group performed .62 standard deviations lower than comparison groups with 

medium to large effect sizes.  Additionally, epidemiological and clinical studies have 

linked executive cognitive functioning to aggressive and violent behavior (AVB), which 

represents an extreme form of physical aggression (Paschall & Fishbein, 2002).  Many of 

these studies, however, utilize non-representative samples (e.g. clinical and incarcerated 

participants) or focus on extreme behaviors such as AVB.   

Deficits in EF have also been linked to less severe, but equally significant, 

difficulties in social-emotional competence.  Specifically, distractibility, impulsivity, 

delay of gratification, lack of concentration, action selection, understanding of mental 

states, and recognition of behavioral consequences are noted to relate to social-emotional 

processes such as controlling behavior in accordance with social demands (e.g. resisting 

temptation and regulating frustration) and perspective-taking abilities (Riggs et al., 2006).  

Eisenberg and Morris (2002) note that EF deficits increase the risk for social problem 

difficulties, and specific aspects of EF such as inhibitory control have been found to 

relate to problematic peer relations (Hay et al., 2004).  In preschoolers Cole, Usher, and 

Cargo (1993) demonstrated that EF deficits were related to preschoolers’ inability to 

control disruptive behavior.   
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One group of children in which many, if not all, of these executive functioning 

abilities are impaired is children with Attention Deficit/Hyperactivity Disorder (ADHD).  

Children who have been diagnosed with ADHD often have difficulty with classroom 

activities and peer interactions, and resulting frustration may also lead to behavioral 

problems such as aggression (Merrell, Buchanan, & Tran, 2006).  Understanding the 

social interactions and aggressive behavior of these children who have known EF deficits 

can provide important information about the relationship between EF skills and 

aggressive behaviors.   

Uekermann, Kraemer, Abdel-Hamid, Schimmelmann, Hebebrand, Daum, et al. 

(2009) conducted a meta-analysis of the literature regarding social cognition in ADHD 

patients.  They note that children with ADHD, especially those with the 

hyperactive/impulsive subtype, often experience a range of social problems.  Children 

with the predominantly inattentive subtype tend to be less aggressive and experience less 

comorbidity with conduct problems.  Uekermann et al. (2009) note that there are many 

components of social cognition, including perception and understanding of emotions, 

faces, and body posture, empathy, and theory of mind, all of which have been noted to be 

impaired in studies of children with ADHD.  When combined with executive deficits, 

such as impulsivity and impairments in problem solving, these deficits can result in 

significant social difficulties for children with ADHD.  This lack of constructive social 

interactions may also limit opportunities for these children to learn and increase their 

social cognitive skills (Uekermann et al., 2009).   

In sum, while advanced or intact EF skills are associated with competence and 

positive social outcomes, deficits in EF abilities are often related to negative social 
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interactions.  Children who have EF deficits struggle with distractibility, impulsivity, 

delaying gratification, concentration, and monitoring their behavior.  All of these skills 

are necessary for successful interactions with one’s peers.  Thus, it is not surprising that 

these children who have trouble resisting temptation and regulating frustration often have 

negative social experiences.  Children who have ADHD provide a particularly useful 

example of the ways in which social interactions can go awry when EF deficits are 

present.  Additional work on aggression in children who have ADHD will be discussed 

later. 

 

 

The Role of Executive Function in Aggressive Behavior 

Executive Function and Physical Aggression 

 As noted above, studies have examined social interactions of children with 

disordered behavior.  Few have explored aggression specifically, however.   Seguin, 

Boulerice, Harden, Tremblay, and Pihl (1999) found that in a community sample of boys 

from low socioeconomic backgrounds, close to 90% of boys who met criteria for ADHD 

or Conduct Disorder (CD) in adolescence also had a history of occasional or chronic 

physical aggression in childhood, compared to 61% of non-diagnosed boys.  Although 

physical aggression is a symptom noted in many diagnoses, the fact that it is relevant to 

many disruptive behavior disorders (i.e. ADHD, CD) means that there may be different 

etiologies and roles for such behavior from one disorder to another.  Certainly, there are 

also aggressive behaviors that occur every day at sub-clinical levels and examining these 

associations in non-clinical populations is important as well.   
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Seguin and Zelazo (2005) examine the role that EF may play in general physical 

aggression, noting that the decline of physically aggressive behavior tends to coincide 

with increasing EF.  They posit that the acquisition of these regulatory capacities are 

necessary to minimize physical aggression, and that children who display physical 

aggression beyond an age at which it is normative likely also display atypical EF 

development.  In their review, they note several studies with clinical and non-clinical 

samples that indicate EF deficits are associated with lower social competence.  However, 

although the studies reviewed use varying degrees of specificity in measuring EF skills, 

the same specificity was lacking in the definitions of aggression, and often physical 

aggression was characterized under an umbrella term of “hard to manage” (e.g. Hughes, 

Dunn, White, 1998) or subsumed under a specific disorder (e.g. ODD, ADHD).  Seguin 

and Zelazo (2005) propose a problem-solving framework in order to understand the way 

in which EF operates in the regulation of aggression.  They denote four stages of problem 

solving – representation of the problem, planning/thinking ahead, use of an appropriate 

strategy, evaluation of the action taken.  Deficits in any of these stages could help explain 

why children engage in physical aggression.  These stages are similar to those denoted in 

Crick and Dodge’s (1994) social information processing model, but in the present model 

failure to enact an appropriate behavior in a given stage is due to deficits in EF skills 

rather than biases about others’ intentions or beliefs about social interactions.   Seguin 

and Zelazo (2005) argue that this componential approach would also allow a greater 

understanding of exactly where in the process children are encountering difficulties, 

which may be related to deficits in specific components of EF, rather than central 

executive deficits.  That is, components of EF such as working memory might be noted to 
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be intact even when a child is aggressive and displaying deficits in inhibitory control or 

planning abilities, thus allowing for a reformulation and more specific conceptualization 

of the role of aspects of EF in aggressive behavior.   

Ayuduk, Rodriguez, Mischel, Shoda and Wright (2007) examined the roles of 

verbal intelligence and self-regulation skills in aggression levels of middle school, low-

income boys.   They found that verbal intelligence was significantly associated with 

lower aggression in boys who had effective self-regulation skills, but was not for boys 

who had ineffective self-regulation skills.  The authors also note that the effect of 

intelligence on aggression is only meaningful when self-regulation skills are included in 

the model.  However, high intelligence was no longer protective in children who had low 

self-regulation, and in these cases the risk for aggression actually increased.  This study 

was limited in several ways, including the examination of only boys and a failure to 

differentiate between subtypes of aggression.   

Raaijmakers, Smidts, Sergeant, Massen, Posthumus, van Engeland, et al. (2008) 

examined EF in preschoolers with aggressive behavior as compared to non-aggressive 

peers.  They noted that aggressive preschool children performed more poorly on tasks of 

inhibition (e.g. “go/no-go,” inhibition and switching) than control children, even when 

controlling for attention problems, but not on tasks assessing fluency and working 

memory.  Aggressive boys showed more impaired performance than girls.  It is likely that 

because participants were taken from the extreme groups (e.g. at or above 80th percentile) 

on a measure that does not include relational aggression (the Aggressive Behavior scale 

of the CBCL), these results may only be applicable to physical aggression.  The gender 
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distribution was also unequal in this study (59 boys; 23 girls), thus aggressive girls may 

have been missed by failing to include measures of relational aggression. 

This study demonstrates that even aggressive girls are showing more advanced EF 

skills than their male counterparts.  When considering the role more advanced cognition 

might play in relational aggression, and the role that inhibition may play in the 

developmental trajectories of aggression, these findings could help to explain early 

gender differences in relational aggression that have been noted by many.  Additionally, 

the authors note that socialization practices that encourage girls to control their behavior 

more so than boys result in more behavioral inhibition in girls and may also result in 

better performance on tasks of inhibition (Raaijmakers et al., 2008).  These same 

socialization processes may be internalized in girls as a message that physical aggression 

is not an acceptable way for them to express anger, and thus find more acceptable 

alternatives using relational means. 

Broadly, EF deficits have been linked to physical aggression in both clinical and 

non-clinical populations.  It is noted that specific aspects of EF (e.g. inhibitory control) 

may be implicated in these associations, even if others (e.g. working memory) are intact.  

However, an important gap exists in nearly all of the studies discussed above.  In most 

cases, the definition of aggression is not specified or is considered to be only physical 

aggression.  This oversight could result in underrepresentation of children who are 

relationally aggressive, especially girls, and may present an incomplete picture of the 

association between EF and aggressive behavior.  The little work that has explored the 

role of EF in relational aggression is discussed below. 
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Executive Function and Relational Aggression 

 Few studies have examined links between EF and relational aggression, and no 

published studies were identified that had examined this question in early childhood.  

Bailey and Ostrov (2008) examined the role of cognition (e.g. hostile attribution biases 

and impulsivity) in physical and relational aggression of emerging adults.  They found no 

significant links between impulsivity and aggression.  However, their model predicted 

that impulsivity would result from aggression, rather than impulsivity being a cause of 

the initial aggression.  They did note significant correlations between impulsivity and all 

types of aggression (proactive/reactive relational and physical).  Coolidge, DenBoer, and 

Segal (2004) note neuropsychological and executive functioning deficits in middle school 

children (11-15 years old) who were rated highly on bullying behavior.  However, it was 

not specified whether bullying behavior included relationally aggressive acts.   

Two studies have examined relational aggression in girls who were diagnosed 

with ADHD.  As noted above, ADHD populations represent an important model of how 

development of EF might impact social interactions due to the characteristic EF 

impairments present in ADHD.  Zalecki and Hinshaw (2004) examined rates of relational 

aggression in girls with ADHD as compared to a non-diagnosed comparison group.  

However, the authors note that their hypotheses were dependent on the type of model 

used to conceptualize relational aggression.  That is, if they assumed a reactive/deficit 

model where relational aggression results from the inability to control one’s 

behavior/reactions, they would expect girls with ADHD to exhibit more relational 

aggression than matched controls.  However, if they took the view that relational 

aggression requires sophisticated cognitive skills to actually execute, then they might 
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expect control girls to show more relational aggression than girls with ADHD.  Zalecki 

and Hinshaw (2004) utilized the former model, and hypothesized that girls with ADHD 

would show more relational aggression than their non-diagnosed peers, and that girls 

with Combined Type would show more relational aggression than Inattentive Type.  The 

Combined Type of ADHD involves deficits in attention as well as 

hyperactivity/impulsivity, whereas children with the Inattentive type do not display 

hyperactive/impulsive behavior.  The authors deficit model approach would lead them to 

expect that children those with difficulty inhibiting their behavior (i.e. Combined Type) 

would display more relational aggression than those who do not have this deficit.   

The study included 140 girls between the ages of 6 and 12 who were diagnosed 

with ADHD and 88 comparison girls.  All of the children were participants in a summer 

camp which allowed not only for parent ratings but staff and peer ratings as well.  The 

results indicated some differences depending on the reporter.  Parent and staff ratings 

agreed that ADHD girls were more relationally aggressive than the comparison group.  

However, parent ratings noted differences between subtypes of ADHD (Combined Type 

were more relationally aggressive than Inattentive Type) while staff ratings did not.  

Overt and relational aggression were both positively correlated with negative peer 

nominations (e.g. being explicitly disliked) for all groups of children, but were stronger 

for the ADHD groups.  Their findings initially seem to support the theory of relational 

aggression as an impulsive and disorganized behavior, rather than a planned, skilled 

behavior.  However, this study did not examine the role of age.  Aggregating the 

relationally aggressive behaviors of six-year-olds to those of 12-year-olds presents 

significant methodological concerns, as it does not allow for the consideration of 
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differences in sophistication of the relationally aggressive behaviors that are enacted at 

these two ages. 

 Ohan and Johnston’s (2007) study was more narrow and focused on only 12-year-

olds.  They utilized parent and teacher ratings in conjunction with an experimental 

paradigm in order to answer questions about rates of relational aggression in girls with 

ADHD and Oppositional Defiant Disorder (ODD), ADHD only, and a non-clinical 

control group.  The experimental paradigm employed in this study consisted of a 

computer game called the “Girls’ Club,” in which girls were asked to interact with 

computer simulated “club members” in order to decide various tasks and ranks within the 

club.  Although the other club members were not real, girls were told that they were 

interacting with other girls from their area for this task.  The girls were able to “converse” 

with other club members using an online chat, to which experimenters had access.  Thus 

the girls’ comments to each other were later coded for relationally aggressive talk to or 

about other players.  Results demonstrated that girls who had ADHD and ODD displayed 

more overt and relational aggression (more frequent and more intense) in the computer 

game and less socially skilled behavior.  However, ADHD only girls were noted to 

display less relational aggression (more frequent, but less severe and less rumor-

spreading) than the control group.    These girls did demonstrate more “awkward 

behavior,” a code created by the authors to encompass gestures/comments that were 

unexpected and did not make sense.  To address their unexpected findings, Ohan and 

Johnston (2007) reiterate Zalecki and Hinshaw’s (2004) point that relational aggression 

can be conceptualized as either occurring because of deficits in various cognitive 

processing abilities or requiring more sophisticated cognitive abilities in order to enact 
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such behaviors effectively.  The latter model may explain why ADHD girls displayed 

relational aggression that was less severe but more frequent than their non-diagnosed 

peers. 

Although Zalecki and Hinshaw (2004) and Ohan and Johnston (2007) both 

utilized the deficit model, they recognized that relational aggression may require 

advanced skills that may not be present in girls with ADHD.  Ohan and Johnston (2007) 

note that ADHD girls who are more socially delayed may also lack the necessary 

planning and EF skills to rapidly assess a situation and manipulate a new friendship.  

Instead, they may resort to more direct and impulsive reactions.   Typically developing 

girls may aggress less frequently but in a more severe manner because they have the 

skills necessary to assess and manipulate the situation (Ohan & Johnston, 2004).  The 

results of the studies discussed in this section demonstrate that findings are mixed as to 

whether children with EF deficits (i.e. children with ADHD) show more or less relational 

aggression than their typically developing peers.   

Only one study was found that examined any component of executive function 

and relational aggression in early childhood.  Ostrov and Godleski (2009) conducted a 

multi-informant, short-term longitudinal study to explore the role of impulsivity-

hyperactivity in physical and relational aggression in 112 preschool children.  Using 

teacher-reports and observations of impulsivity-hyperactivity as well as aggressive 

behavior, the authors found significant correlations between impulsivity-hyperactivity 

and concurrent physical and relational aggression.  However, over time, impulsivity-

hyperactivity predicted only physical aggression, suggesting that relational aggression 

may not be an impulsive action, or at least that impulsivity may function differently for 
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physical and relational aggression.  The components of executive function (i.e. 

impulsivity-hyperactivity) may also function differently for reactive and proactive 

aggression (i.e. impulsivity may be relevant to the former more than the latter).  Ostrov 

and Godleski’s (2009) work provided a unique contribution to the field, and their 

differential findings present new empirical questions to pursue.  As Ohan and Johnston 

(2007) note, there are many factors to consider that complicate the picture.  Considering 

different functions of aggression (e.g. proactive/reactive) along with forms may help to 

clarify some of these issues.   

  

Executive Function and Proactive/Reactive Aggression 

 Several studies have demonstrated differential links between EF and 

proactive/reactive functions of aggression.  Raine, Meloy, Buhrle, Stoddard, LaCasse, 

and Muchsbaum (1998) found that murderers demonstrated lower prefrontal cortex 

functioning, an area implicated in executive processes.  However, those whose crimes 

involved planning and deliberation showed PFC functioning more similar to the 

comparison group, suggesting that more calculated crimes may require more intact 

executive abilities (Raine et al., 1998).   While relationally aggressive behavior is clearly 

not as severe as murder, the calculated nature the act that Raine et al.’s (1998) describes 

is a feature common to some acts of relational aggression.  The findings above suggest 

that mixed findings exist regarding the association between relational aggression and 

impulsivity/executive function.  This model may also benefit from a more nuanced 

approach, such as considering subtypes of reactive and proactive aggression, as noted by 

Pellegrini and Roseth (2006).   
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As discussed earlier in this review, proactive and reactive aggression are 

associated with largely different outcomes and cognitive correlates.  For instance, 

reactive aggression is associated with poor impulse control and difficulty using effective 

problem-solving skills during complex or contradictory social interactions (Fite, Colder, 

Lochman, & Wells, 2007; Dodge et al., 1997).  Proactive aggression, on the other hand, 

is associated with lower social cognitive deficits, higher levels of social skills, and 

increased peer acceptance (Dodge et al., 1997; Poulin & Boivin, 2000).  Relatively few 

studies have examined the role of these types of cognitive abilities in proactive as 

compared to reactive aggression. 

   Ellis, Weiss, and Lochman (2009) examined the roles of EF deficits and appraisal 

processing in aggressive behavior of fourth and fifth grade boys.  Although this study did 

not distinguish between relational and physical aggression, its findings may shed light on 

this issue.  Ellis et al. (2009) found that response inhibition and planning ability were 

related to reactive, but not proactive aggression, particularly when the boys’ also had 

high levels of hostile attribution bias.  Reactive aggression was not related to cognitive 

flexibility, and proactive aggression was not correlated with any EF or social information 

processing variables.  The authors argue that poor problem solving abilities and the 

inability to foresee the consequences of their actions may predict the response inhibition 

deficits that were related to reactive aggression.  Although Ellis et al. (2009) present 

some intriguing findings, almost no work examines their questions within relational 

aggression.    

 

An Integrative Social-Cognitive Model of Relational Aggression 
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Consideration of subtypes of reactive and proactive aggression within relational 

aggression would impact our understanding of the role of EF in these processes as well as 

help to explain findings linking RA with social competence.  Specifically, it may be that 

reactive relational aggression is associated with deficits in EF, but proactive relational 

aggression is associated with intact or advanced EF skills.  This relationship is especially 

likely in early childhood, when EF skills could allow for a more advanced understanding 

of peer relationships in a way that would allow children to utilize their skills in negative 

ways as well as positive manners, resulting in children who are both socially competent 

yet display high levels of relational aggression.  Evidence that EF relates to theory of 

mind development (e.g. Carlson & Moses, 2001) suggests that EF development may also 

relate to increases in social understanding, a skill that may be required for the inclination 

to use manipulation that is involved in relational aggression.  Although studies have 

found that theory of mind positively relates to interpersonal problem solving, social 

skills, socially competent peer play, negatively related to teacher-reported aggression 

(Hay et al., 2004), these ratings of aggression are primarily limited to physical 

aggression.  If these studies were also to focus on relational aggression, the picture might 

change.  EF skills have also been linked to intentional deception, understanding another’s 

false belief, and the use of effective emotional display rules (Ostrov, 2006; Kieras et al., 

2005; Liew et al., 2004).   These tasks are associated with theory of mind development, 

but also demonstrate that some advances in cognition may be used for a negative purpose 

(e.g. intentional deception, manipulation).  EF plays an important role in consolidating 

several different cognitive skills that are related to positive social interactions.  It not only 

contributes to the development of individual skills (e.g. theory of mind), but could allow 
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for more advanced social understanding which can be used positively and negatively in 

social interactions. 

Abrams, Rutland, Pelletier, and Ferrell (2009) recently identified a particular type 

of theory of mind, called Theory of Social Mind (ToSM), which deals with understanding 

of social relationships and emotions separate from one’s own perspective.  Specifically, 

this ability involves distinguishing one’s own feelings about a peer from another person’s 

who does not have the same information about the peer and using information about prior 

relationships to make inferences about feelings between two peers about one another 

(Abrams et al., 2009).  The authors found that in children between 6 and 11, ToSM was 

related to peer exclusion in social groups (Abrams, et al., 2009).  These findings provide 

a specific example of ways in which positive skills may contribute to negative outcomes.  

The fact that EF skills emerge earlier in girls than boys may also help to explain early 

gender differences noted in relational aggression.  It may be that boys are not able to as 

effectively utilize relationally aggressive tactics at a young age when related cognitive 

abilities are still developing.   

Bonica et al. (2003) make a developmental argument for the relationship between 

language development and relational aggression/victimization in preschoolers that could 

easily be applied to EF skills.  The authors found that in a diverse sample of preschoolers, 

language development and socioeconomic status were both positively related to relational 

aggression.  This finding was applicable to girls more so than boys.  Bonica et al. (2003) 

argue that much of relational aggression relies on verbal means and that relationally 

aggressive strategies are often facilitated by verbal sophistication.  The fact that girls’ 

verbal development progresses more quickly than boys, might explain why girls show 
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more relational aggression early on.  This perspective could easily be applied to EF skills, 

which develop along a similar trajectory, and subsequent associations with relational 

aggression.  While Bonica et al. (2003) provide a solid theoretical model, it is important 

to note that findings relating language development to relational aggression are mixed 

(see Ostrov & Godleski, 2007 for a review) and there is no consensus about the 

association between language skills and relational aggression.  Bonica et al. (2003) note 

that their findings illustrate the need for the inclusion of other academic or cognitive 

skills in the quest to understand relational aggression.  Examining EF skills would be a 

very appropriate cognitive domain to consider, given the literature discussed above. 

 

 

The Present Study 

The goal of this study was to elucidate the role of executive function and effortful 

control in relational aggression, with specific goals of delineating these associations in 

proactive as compared to reactive subtypes of relational and physical aggression and 

examining these questions from a developmental perspective across middle childhood.  

The current study had four major aims.   

The first aim was to determine whether age and sex differences in overall and 

subtypes of aggressive behavior were consistent with previous literature that has 

indicated a decline in physical aggression in favor of an increase in relational aggression 

across development (Cote et al., 2007).  Additional studies have shown mixed findings 

about sex differences, but the majority of work indicates that whereas boys demonstrate 

physical aggression, girls tend to use relational forms of aggression (Crick & Grotpeter, 
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1996).  It was hypothesized that younger children and boys would show higher levels of 

physical aggression, while older children and girls would show higher levels of relational 

aggression.   

The second aim was to extend previous work about the association between 

academic and social adjustment in middle childhood by taking a developmental 

perspective and considering this question in a broad age group (7- to 12-year-olds).  

Previous research on physical aggression has identified associations with negative 

outcomes in various academic and social domains (e.g. Loveland et al., 2007). However, 

research on relational aggression (RA) has yielded mixed results, suggesting both 

positive and negative outcomes in academic and social domains (Card et al., 2008).  It 

may be that relationally aggressive behaviors have differential meaning and predictive 

association at different points of development.  For instance, if relational aggression 

requires cognitive sophistication to enact, younger children who exhibit RA behaviors 

may also be more cognitively advanced than their peers.  Conversely, if RA behaviors are 

considered to be a reactive, immature way of responding to a social situation, it may be 

negatively associated with academic achievement and social competence.  Differentiating 

between subtypes of aggression is also important in these relationships.  Therefore, it was 

hypothesized that because proactive relational aggression may drive findings that reflect 

RA as indicative of “competence,” while reactive relational aggression may be indicative 

of more negative outcomes, proactive RA would be associated with positive academic 

and social competence, while reactive RA and both subtypes of physical aggression 

would predict negative academic and social outcomes.  It was also hypothesized that 

positive associations would emerge related to academic achievement and social 
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competence in younger childhood, where these behaviors may be associated with 

cognitive sophistication, but negative associations would emerge for older children. 

The third aim of this study was to examine specific characteristics of 

relationally aggressive children in order to better understand processes that may be 

involved in RA behaviors.  Specifically, the role of potentially moderating factors 

(e.g. hostile attribution bias, Machiavellianism, theory of social mind, victimization) 

in the relationship between subtypes of aggression and peer competence was 

examined.  It is noted that not all children who have the understanding, capacity, and/or 

social wherewithal to be relationally aggressive choose to enact these behaviors.  In 

addition to high levels of EF skills, there may be other factors that moderate these 

children’s propensity to utilize relational aggression.  Hostile attribution biases (HAB), 

Machiavellianism (M), and theory of social mind (ToSM; understanding other’s 

perspectives in social situations) were explored as potential moderators of the 

relationship between EF and aggressive behavior.  Based on previous research, it was 

hypothesized that highly aggressive children would demonstrate higher levels of HAB as 

well as victimization, which would each moderate the association between aggression 

and peer competence.  Analyses involving theory of social mind and Machiavellianism 

were exploratory, due to the limited work investigating their role in subtypes of 

aggressive behavior. 

The final aim of this study was to determine the differential role of executive 

function (EF) and effortful control (EC) skills in subtypes of aggressive behavior 

across development.  Specifically, the goal was to identify aspects of EF (e.g. 

planning, abstract thinking, impulsivity, inhibitory control, and delay of 
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gratification) and parent-rated EC (inhibitory control, impulsivity, 

anger/frustration, and reactivity) that were most strongly related to subtypes of 

aggressive behavior.  The discussion above notes two main perspectives – RA as 

indicative of a social competence or a deficit – for understanding relationally aggressive 

behavior.  Differentiating between proactive and reactive RA can explain how both of 

these models can be accurate.  This differentiation also requires consideration of 

cognitive and behavioral regulation capacities (e.g. EF/EC) that have been shown to 

relate to social interactions.  It was hypothesized that age would moderate these 

associations of EF/EC and aggressive behavior.  Specifically, EF and EC was expected to 

positively relate to both subtypes of relational aggression in younger children, as the use 

of relational aggression over physical aggression may actually represent some level of 

regulation in younger children (i.e. making a choice to use words rather than physically 

fight).  It was also hypothesized that for older children, subtypes of both physical and 

relational aggression would be negatively associated with EF and EC skills.  As children 

move into later childhood, they develop more sophisticated problem solving skills.  At 

this point in development, children who continue to show physical or relational 

aggression may be those who are unable to think of other, more prosocial, means to 

resolve conflicts with their peers. There are many components that make up the overall 

constructs of EF and EC, and thus, it is important to determine which aspects most 

strongly relate to subtypes of aggressive behavior.  Because of the limited research in this 

area, these questions were exploratory in the current study. 

Additional exploratory analyses were also conducted in order to describe 

cognitive, social, and academic differences between four groups of relationally 
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aggressive children: those who used low levels of both proactive and reactive RA, those 

who used high levels of both subtypes, those who used mainly proactive RA, and those 

who used mainly reactive RA.  

 

Methods 

Recruitment 

Participants for this study were recruited from a summer camp program run 

through the University and through an after-school care program in the local school 

district.  Fliers and informational letters were sent home to parents, and those who were 

interested in having their children participate returned the consent form. Children were 

eligible for the study if they were going into (or in) second grade through seventh grade 

(between ages 7 and 12) and did not have identified special needs.  The summer camp 

consisted of several week-long, topic-specific (e.g. sports, theater, art) options.  Children 

were able to participate in multiple camp weeks throughout the summer if they wished.  

However, the camp’s weekly records did not indicate whether or not the campers had 

participated in a previous week, making it impossible to distinguish true numbers of 

possible participants (i.e. computations based on the limited camp records would have 

largely underestimated actual participation rates). As noted above, children were also 

recruited from two schools from the local school district.  These two schools were chosen 

due to its size as well as the age range, and diversity of the children.  The participation 

rate for the school district participants (approximately half of the sample) was 72%.   

 

Participants 
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The final sample consisted of 130 children (44% male, 56% female).  The 

children ranged in age from 7 to 12 years old (M=9 years, 5 months).  The sample was 

somewhat diverse and representative of a community population (66% of the sample was 

Caucasian, 6.3% Asian, 2.4% African American, 2.4% Hispanic, 13.5% multiracial). One 

child was excluded from the analyses due to special needs that were identified after his 

completion of the session.  Three additional children were excluded from analyses due to 

lack of data received from either parent or camp counselor (i.e. no measures of aggressive 

behavior to use as outcome variables). 

 

Procedures 

 This study was approved by the University Institutional Review Board as well as 

the school district’s Research and Educational Assessment board.  Parents provided 

written consent prior to the child’s participation and children provided verbal and written 

assent at the time of the session.  Children participated in an hour-long session that took 

place before or after camp for the summer participants or during after-school care time 

for the fall participants.  Parents and camp/after-school care staff completed a packet of 

questionnaires regarding the child’s emotional and behavioral functioning, including 

specific questions pertaining to peer relations (e.g. aggressive and prosocial behavior).  

Parents were compensated with a $10 gift card, and camp counselors and staff were 

entered into a drawing for larger gift cards.   

 

Measures 

Aggressive Behavior and Social Competence Variables. 
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Relational and Physical Aggression/Victimization. 

Parent and staff reports of physical and relational aggression as well as 

victimization were obtained using the Children’s Social Behavior Scale (Crick, 1996), the 

Children’s Social Behavior Subtypes Scale (CSBSS; Mathieson & Crick, 2010) and the 

Children’s Social Experience Questionnaire/Victimization Scales (Crick & Grotpeter, 

1996).  Additional self-report data about victimization experiences was obtained based on 

child report during the session using the latter scale.  Several subscales including overall 

physical and relational aggression as well as the two functions (proactive and reactive) 

were computed.  All items were administered using a Likert scale (1-5, where 1 indicated 

never/almost never true and 5 indicated always/almost always true).  Physical aggression 

consisted of four items (e.g. “This child hits or kicks peers).  Relational aggression 

consisted of five items (e.g. “This child excludes peers from his or her clique or 

playgroup).   

The proactive physical and relational aggression scales of the CSBSS (Mathieson 

& Crick, 2010) assessed instances of premeditated, planned aggression with three 

questions for each (e.g. “This child tries to get what he/she wants by threatening to 

physically harm another kid unless the kid does what he/she says”; “This child tries to get 

what he/she wants by keeping other kids from playing with him/her unless they do what 

he/she wants”).  Reactive physical and relational aggression was assessed using three and 

four items, respectively (e.g. “When angered or provoked by another kid, this child 

responds with physical fighting”; “When mad at another kid, this child excludes him/her 

from future activities”).  Ratings of relational and physical victimization were each 

obtained using three items (e.g. “This child gets pushed or shoved by peers”; “This child 
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is the target of rumors or gossip in the playgroup”).  All aggression and victimization 

scales were determined to have acceptable levels of reliability, but specific alphas varied 

somewhat depending on the reporter (See Table 1). 

Peer Competence (Peer Acceptance, Prosocial behavior, Social Withdrawal). 

Peer competence was assessed using Social Functioning Scales of the MacArthur 

Health and Behavioral Questionnaire (HBQ; Armstrong, Goldstein, & The MacArthur 

Working Group on Outcome Assessment, 2003).  Subscales assessing peer 

acceptance/rejection, prosocial behavior, and social withdrawal were computed.  The 

peer acceptance scale consisted of eight items on a four-point Likert scale (1=not at all 

like this child, 4=very much like this child) and included statements such as “has lots of 

friends at school/camp” and “other children refuse to let him/her play with them” (reverse 

coded).  The prosocial behavior scale consisted of 20 items such as “is considerate of 

others’ feelings” and “offers to share materials or tools being used in a task,” which were 

rated as never/not true, sometimes true, or always/often true.  The social withdrawal 

subscale was also rated on a three-point scale, and included items such as “prefers to play 

alone,” “keeps peers at a distance,” and “shy with other children.”  Reliabilities for these 

scales can be found in Table 1 for both parent and teacher ratings.  

Social Cognition (Hostile Attribution Bias, Machiavellianism, Theory of Social 

Mind). 

Social cognitive variables that have been linked to social-emotional functioning 

were obtained for this study.  Children were administered an abbreviated version of the 

Intent Attributions and Feelings of Distress Questionnaire (Crick & Dodge, 1996; Crick, 

Grotpeter, & Bigbee, 2002), in which they listened to six stories depicting an ambiguous 
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scenario with either a physical or relational interaction.  Children were asked to pretend 

the situation was happening to them and to explain why the other child did what he/she 

did.  Response choices were based on either a hostile or unintentional intent.  Children 

were also asked to report whether they thought the child was “trying to be mean” 

(hostile) or “not trying to be mean” (accidental), as well as how upset they would be by 

the incident.  

 Children were also administered a questionnaire assessing Machiavellianism 

which has been used in previous research on social goals and motivations (Kidde Mach, 

Christie & Geis, 1970).  This questionnaire includes 20 items with which the child was 

asked to agree or disagree using a five-point scale (1= “no way”; 5=“yeah definitely!”).  

The items included statements such as “never tell anyone why you did something unless 

it will help you” and “sometimes you have to hurt people to get what you want.”  This 

scale was determined to be unreliable (alpha=.387), which was likely due to the 

complexity and sophistication of the statements, and was not utilized for analyses. 

The Theory of Social Mind (ToSM) task (Abrams et al., 2009) required children 

to understand a ‘‘false evaluation’’ of another character. The task has a social focus, 

requiring understanding of how a first character will feel toward a second character who 

has secretly stolen the first character’s toys. To answer correctly, children must dissociate 

their own evaluation of the thief from that held by the first character. This social situation 

provides a parallel context to the social-cognitive demands children may face when 

making social judgments about group behavior, such as how others would feel about an 

in-group or out-group member who supported or discredited the in-group or out-group. 

Children are told, ‘‘Jack and Chris have just met for the first time. Jack is playing a game 
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with Chris. Jack is having fun and is enjoying playing the game a lot. Then Jack leaves 

the room to get a drink. While Jack is gone, Chris steals some of Jack’s toys. Jack comes 

back after Chris has hidden the toys in his pocket.’’ Children were then asked, ‘‘Do you 

think Jack likes Chris?’’ and ‘‘Why/why not?’’ The sex of the characters was matched to 

that of the participant, and the details of the scenario were adjusted slightly for older 

children to reflect more relevant themes (the characters were playing video games and 

Chris stole some money from Jack).  Children who “passed” and were able to accurately 

take the social perspective of Jack gave a response that reflected the Jack liking Chris 

because Jack did not know about the theft.  Children’s responses were coded 

dichotomously (0=fail, 1= pass).   

Executive Function Measures. 

Laboratory Tasks.  

Delay of Choice (Delay of Gratification).  

Measures of delay of gratification varied based on the age of the child, in order to 

provide developmentally appropriate and appealing prizes.  Younger children participated 

in a candy/sticker task, in which they were presented with smaller and larger piles of 

candy and stickers (one type of prize per trial; 3 trials with each type).  Children were 

told that they could either have one candy/sticker now or they could have more (2-6 

candy/stickers) later, after they are all done playing the games for the day.  Following this 

explanation and a demonstration, children were allowed to make six choices, three 

involving stickers, and three involving candy.  This task is a modification of the original 

delay of choice task, and has been used with similar age groups (Thompson, Barresi, & 
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Moore, 1997).  Delay scores were computed based on percentage of the trials in which 

the child chose to have the larger amount of candy later. 

Older children completed a modified version of the Delayed Discounting task 

(Shiels, Hawk, Reynolds, Mazzullo, Rhodes, Pelham, Waxmonsky, & Gangloff, 2009), 

which involves making choices about a smaller amount of money now or a larger amount 

of money later.  Children complete five sets of six trials ($1, $10, $25, $50, $75, and 

$100).  After each set, the duration of time that the child must wait changes (1 day, 1 

week, 1 month, 6 months, 1 year).  For each trial, children were asked “would you rather 

have [smaller amount of money] now, or $100 in one day/week/month/six months/year.”  

Delay scores were computed based on the number of times that the child chose the larger 

amount of money later, excluding the even choice ($100 now or $100 in one day).  In this 

sample, delay scores ranged from 8% to 100% (M=71.94%). 

Tower of London (Planning).  

Children completed a computerized simulation task of the Tower of London task 

(Shallice, 1982), which was obtained from the Psychology Experiment Building 

Language (PEBL) system (Mueller, 2010).  This task assesses planning ability by 

requiring participants to plan a sequence of disk movements across three pegs. Disks are 

initially shown in one configuration on the first peg. Participants are asked to reconstruct 

the disks on the third peg, using the second peg as a support peg, in the least amount of 

moves possible. Participants are instructed to think about their moves in order to 

complete each trial in as few number of moves as possible.  The total time and total 

number of moves across 15 trials were used as a measure of each child’s problem-solving 
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and planning ability.  In this sample, total number of steps ranged from 46 to 159 

(M=66.30), and total time ranged from 36687ms to 792795ms (M=14059.688ms). 

Inhibition (Inhibitory Control/Impulsivity). 

Children completed the Inhibition subtest of the NEPSY Neuropsychological 

Test.  This task assesses impulsivity and inhibitory control based on speed and errors 

committed.  Children are required to look at a page of squares and circles and then a 

second page of arrows pointing up and arrows pointing down.  There are conditions 

which are conducted with each stimuli pages (shapes and arrows).  The first “Naming” 

condition requires children to name the shape/direction of the arrow as quickly as they 

can without making mistakes.  Then, the children complete in “Inhibition” condition in 

which they are asked to say the opposite shape or direction of what they see.  Finally, 

children complete a “Switching” condition where they are asked to say the real 

shape/direction if it is black and the opposite shape/direction if the it is white.  This tasks 

requires children to inhibit a dominant response to respond with what they see in front of 

them.  The final Switching condition also requires children to hold multiple pieces of 

information in their head at one time while they make decisions.  Scores from the 

Inhibition task are based on the time required to complete the entire stimulus page in 

conjunction with the number of errors made.  These scores are converted to Scaled 

Scores which account for the age of the child (Scaled Scores range from 1 to 19, where 9-

11 fall within the average range).  Scores in this sample ranged from 2 to 17 (M=9.46) for 

the Naming condition, 3 to 19 (M=9.73) for the Inhibition condition, and 1 to 17 

(M=9.41) for the Switching condition.  Total errors ranged from 1 to 15 (M=8.69).    

Animal Sorting (Abstract Thinking). 
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Children completed the Animal Sorting subtest of the NEPSY 

Neuropsychological Test.  This task measures a child’s ability to think abstractly and 

flexibly in coming up with multiple solutions.  Children are given eight cards with 

pictures of animals on them.  The cards also have other distinctive feature (e.g. color, 

borders, weather, type of animal etc.).  Children are asked to sort the cards into two 

groups with four cards in each group as many different ways as they can (all four cards 

must be the same in some way).  Raw scores are based on the number of correct, non-

repeated groups that are identified.  These scores are then converted to age-normed 

Scaled Scores, as described above.  Scores in this sample ranged from 1 to 16 (M=9.59). 

Parent and Staff Report. 

Parents and camp/afterschool program staff provided ratings of Effortful Control 

using certain subscales of Rothbart’s Temperament in Middle Childhood Questionnaire 

(TMCQ; Simonds & Rothbart, 2004).  This measure is a modified version of the 

Children’s Behavior Questionnaire (CBQ; 2001), which has been shown to relate to 

laboratory tasks that assess EF skills (e.g. Kochanska et al., 2000), and have been 

established as reliable and valid tools for assessing effortful control and related 

behavioral domains (Rothbart, Ahadi, Hershey, & Fisher, 2001).  The subscales utilized 

in the current study were those assessing Inhibitory Control (8 items), Impulsivity (13 

items), Anger/Frustration (8 items), Shyness (5 items), Reactivity (8 items), 

Assertiveness (8 items), and Approach/Affiliation (10 items).  The Inhibitory Control and 

Impulsivity subscales were used as predictors, while the remaining subscales were 

collected to assess possible mediation of the association between EF and aggressive 

behavior.  Reporters responded using a five-point Likert scale to indicate whether the 
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statement provide was true or untrue of the child (1=almost always untrue; 5=almost 

always true).  All subscales were determined to be reliable except for the parent report of 

Assertiveness (alpha=.653).  Parents also provided ratings of Inattention and Impulsivity 

using the Health and Behavior Questionnaire (HBQ; Armstrong et al., 2003), which are 

based on items from the Achenbach Child Behavior Checklist.  These items were rated 

on a 0-2 scale (never, sometimes, often). 

School Functioning and Related Cognitive Abilities  

School Functioning.  

School Functioning was assessed using the Academic Competence and School 

Engagement subscales of the HBQ (Armstrong, et al., 2003), which together form a 

composite scale of Academic Functioning.  These measures were completed by parents, 

as data collection took place during the summer/early fall when reliable teacher reports 

were unavailable.  However, it is assumed that parents would have had a sense of 

children’s academic performance from the previous year, as report cards would have 

been distributed within a few months prior to the child’s participation in the study.  The 

Academic Competence and School Engagement scales each consisted of 8 items which 

were determined to be reliable (alphas=.86 and .88, respectively). 

Intellectual Functioning.  

In order to control for the effects of intellectual functioning, the Matrix Reasoning 

subscale of the Wechsler Intelligence Scale for Children (WISC-IV) was administered to 

estimate participants’ full scale intelligence quotient (FSIQ). This subtest has been 

established the most representative single test for full scale IQ scores.  Raw scores (out of 

30) are converted to age-normed scaled scores, which range from 1 to 19.  Scores 
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between 9 and 11 are considered to be within the average range.  Scores of 7-8 are 

considered low average, while 12-13 is considered high average.  The scores in this 

sample ranged from 3 to 19 (M=11.56), which indicates a good representation of the 

general population of children.  

Sampling Group Differences.  

T-tests comparing the two sampling groups (summer camp and public school 

samples) on the norm-referenced study variables of interest indicated some significant 

differences between the two groups.  The summer camp group demonstrated higher IQ 

and set-shifting (Switching task) scores.  It is important to note, however, that although 

these numbers are statistically different (IQ means = 12.44 and 10.70), clinically these 

numbers are only slightly different, falling in the average and high average ranges, 

respectively, based on only a one-point difference.  No significant differences were noted 

between any other cognitive variables measured or reported by parents.  Maternal 

education and parent-reported academic competence were also higher in the summer 

camp group.  Mothers’ education in the summer camp group was, on average, “a 

bachelor’s degree with some graduate work,” while the mothers in the public school 

sample was “a bachelor’s degree.”  Again, although the numbers are statistically 

different, the meaning of the numbers may not represent a large difference between the 

group characteristics.  Therefore, in the following analyses, the two sample groups were 

pooled. 
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Results 

Results are presented in four sections which reflect the four major aims of the 

study.  Basic age and sex differences are examined first in order to confirm previous 

findings regarding developmental trajectories of aggression and sex differences between 

subtypes of aggression (Aim 1)  Next, links between subtypes of aggressive behavior and 

academic and social adjustment are examined from a developmental perspective (Aim 2).  

The third section contains analyses focused on delineating the role of EF and EC in 

subtypes of relationally and physically aggressive behavior (Aim 3).  Finally, specific 

cognitive and social variables that may moderate associations between aggressive 

behavior and social outcomes are explored (Aim 4). 

Aim 1: Age and Sex Differences 

Prior to examining more complex relationships between EF/EC and aggressive 

behavior, it was important to conduct basic analyses to determine age and sex differences 

in overall and subtypes of aggression. Based on previous literature in the field, it was 

hypothesized that younger children and boys would show higher levels of physical 

aggression, while older children and girls would show higher levels of relational 

aggression.  Sex differences and differences across age group (younger children 7-9 

versus older children 10-12) were examined using t-tests for each reporter (parent and 

teacher).  Intercorrelations between all subtypes of aggression by both parent and teacher 

ratings are shown in Table 2. 

Results indicated some significant group differences, which are depicted in Table 

3.  Parent report indicated that females showed higher levels of relational aggression than 

males (M=1.60 vs. 1.32) and teacher reports demonstrated that males showed higher 
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levels of reactive physical aggression than females (M=1.58 vs. 1.15).  No significant 

differences across age groups were noted for parent reports.  Teacher report yielded 

significant sex differences for all three measures of physical aggression (males higher 

than females), but no significant sex differences on measures of relational aggression.  

However, teachers did note higher levels of overall relational aggression (M=1.74 vs. 

1.46) and proactive relational aggression (M=1.72 vs. 1.28) in younger children as 

compared to older children.   

 

Aim 2: Associations Between Subtypes of Aggression and Academic and Social 

Outcomes 

The second aim was focused on exploring the association between subtypes of 

aggressive behavior and academic and social outcomes.  These analyses were conducted 

using multiple regressions with age and sex included as interaction terms with each 

subtype of aggression in order to identify differences that may exist when considering 

these associations from a developmental perspective.  Academic competence, school 

engagement, peer acceptance/rejection, and prosocial behavior were examined as 

outcome variables. 

Results of regressions with teacher reports of aggressions predicting parent-

reported academic and social outcomes are displayed in Table 4.  A main effect of 

relational aggression was noted for both proactive and reactive subtypes with academic 

competence (β=-.25, p<.05; β=-.31, p<.01, respectively).  School engagement presented a 

more complex picture.  For proactive RA, an interaction with age was observed such that 

a stronger negative effect was noted for younger children than older children (β=-.15, -
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.06, respectively; See Figure 1).  Reactive RA, on the other hand, interacted with sex.  

Whereas a negative association between reactive RA and school engagement was noted 

for girls, the opposite association was observed for boys (β= -.26, .16, respectively; See 

Figure 2).   

With respect to social outcomes, no significant findings were observed between 

either subtype of RA and prosocial behavior.  Proactive RA was also not significantly 

associated with peer rejection.  An investigation of associations between reactive RA and 

peer rejection did reveal a three-way interaction with age and sex.  Post-hoc analyses 

indicated that reactive RA was associated with peer rejection in older boys and girls, but 

in younger children, there was a negative or no effect for boys and girls, respectively (see 

Figure 3).    

No significant interactions with age or sex were noted for associations between 

physical aggression (proactive or reactive subtypes) and any academic or social variables 

(see Table 5).   

 

Aim 3: Moderating Cognitive Processes and Social Experiences 

The final goal of the current study involved examining potentially moderating 

factors in the association between subtypes of relational aggression and peer competence.  

Specifically, theory of social mind (TSoM), hostile attribution biases (HAB), 

Machiavellianism, and victimization were hypothesized to be important in these 

associations.  However, Machievellianism, which was assessed by the Kiddie-Mach, was 

not reliable in this sample, and thus was not included in the following analyses.  Peer 

competence variables of interest included peer rejection and prosocial behavior.  It was 
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hypothesized that children who had high levels of theory of social mind, low levels of 

hostile attributions, and few victimization experiences would fare better than their peers 

with the opposite characteristics.  Because a central goal of this study was to take a 

developmental perspective, the role of these variables was expected to differ for older and 

younger children.  

Multivariate regressions were conducted to assess the potentially moderating role 

of TSoM, HAB, and victimization.  Age and sex interactions were included in the model 

to better understand the way these associations may vary developmentally; these two 

variables were entered at step 1.  At step 2, the subtype of relational aggression (proactive 

or reactive) and the potential moderator of interest (theory of social mind, hostile 

attribution bias, or victimization), followed by their interaction at step 3.  The remaining 

interaction terms, including three-way interactions with age and with sex, were entered at 

step 4.  The results of these regressions yielded no significant age moderation in 

predicting either prosocial behavior or peer rejection.  A trend-level moderation of theory 

of social mind was also observed for the association between proactive relational 

aggression and peer rejection, where proactive relational aggression positively predicted 

peer rejection (β=.31, p<.05) only for children who had passed the theory of social mind 

task (i.e. had a good understanding of social dynamics).  For those who did not have a 

good understanding of theory of social mind, there was no significant association 

between proactive relational aggression and peer rejection. When examining reactive 

relational aggression, an additional moderation (three-way interaction) with sex was 

noted (See Figure 9).  Subsequent analyses revealed for children who had higher levels of 

theory of social mind, reactive relational aggression was positively associated with peer 
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rejection for both boys and girls.  For those who did not pass the theory of social mind 

task, however, there was no difference in peer rejection of girls regardless of the level of 

reactive relational aggression (although their overall level of peer rejection was slightly 

higher than those children who exhibited low levels of reactive RA).  For boys who did 

not demonstrate theory of social mind, however, reactive relational aggression was 

negatively associated with peer rejection.  This finding may be reflective of socially 

inhibited or rejected boys who do not engage with other peers, and thus have fewer 

opportunities to display reactive RA. 

Two additional three-way interactions were noted for both subtypes of relational 

aggression, self-reported relational victimization, and sex in their association with peer 

rejection (See Figures 10 and 11).  Children who were highly relationally victimized 

experienced the highest levels of peer rejection, but there were no sex differences or 

differential effects of levels of either subtype of relational aggression.  For children who 

experienced little relational victimization, however, both proactive and reactive RA were 

associated with higher levels of peer rejection among girls.  The opposite was true for 

boys (i.e. a lower level of aggression was associated with higher peer rejection).  

Surprisingly, no significant associations were noted for hostile attribution biases.  

However, when these same analyses were conducted without controlling for IQ and 

physical aggression, trend-level and significant three-way interactions emerged for 

proactive and reactive RA, respectively.  Taken together these finding suggest that related 

peer experiences may have an impact on the way in which relationally aggressive acts are 

viewed within the peer group or the way that they impact a child’s future interactions 

with peers.   
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Aim 4: Associations Between EF/EC and Subtypes of Aggression 

The second goal of the current study was to determine the differential role of 

executive function (EF) and effortful control (EC) skills in subtypes of aggressive 

behavior across development.  Another central goal of the current study was to examine 

specific aspects of EF and EC to determine whether the various components of EF 

differentially relate to aggressive behavior.  To address these aims, a set of hierarchical 

regressions were conducted separately for both subtypes (proactive and reactive) of 

physical and relational aggression.  EF and EC were considered separately due to the 

mechanism of assessment (laboratory task versus parent report) and in order to examine 

cognitive and behavioral aspects of EF/EC separately.  Step 1 entered age and sex.  Step 

2 controlled for IQ and for physical aggression of the same subtype when relational 

aggression was the outcome variable.  The laboratory task measure EF or parent-rated EC 

variable was entered at step 3, to test for the main effect of executive function.  Step 4 

entered the interaction of EF or EC with age.  The remaining two-way interaction term 

was entered at step 5, and the three-way interaction of EC/EC with age and sex was 

entered in a sixth step.  The interaction with age was entered before the other interactions 

in order to test the specific apriori developmental hypotheses.  Intercorrelations of all the 

variables included in these regressions are provided in Tables 6 and 7.  Full results of the 

hierarchical regression analyses are available in Tables 8-11.   

These regression analyses yielded several interesting results.  For relational 

aggression, results showed significant main effects of IQ and of physical aggression of 

the same subtype.  For proactive physical aggression, results indicated significant main 
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effects with proactive relational aggression, and reactive physical aggression was 

positively associated with reactive relational aggression. The association of IQ and 

aggression was negative for both subtypes.  

When examining these associations with physical aggression and its two 

subtypes, a main effect of sex was noted for reactive physical aggression (where boys 

displayed higher levels of reactive physical aggression than girls).  There was no 

significant main effect of IQ when predicting proactive or reactive physical aggression.   

Relational aggression and EF (laboratory tasks). 

Results for laboratory EF tasks and relational aggression are shown in Table 10a 

and 10b.  Several significant findings were noted for proactive RA.  A three-way 

interaction between delay of gratification, age, and sex was noted at a trend level.  

Follow-up analyses indicated that for girls, the ability to delay gratification (i.e. high 

delay scores) was associated with higher proactive relational aggression.  Older boys 

showed the same association.  However, for younger boys, an inability to delay 

gratification (i.e. low delay scores) were associated with higher proactive relational 

aggression (see Figure 4).  Additionally, a significant interaction with age was noted for 

inhibitory control (NEPSY Inhibition scores; see Figure 5) and trend-level interaction 

was noted with abstract thinking (NEPSY Animal Sorting scores; see Figure 6).  Post-hoc 

analyses indicated that for younger children poor scores on abstract thinking and 

inhibitory control tasks (Animal Sorting and Inhibition, respectively) are associated with 

higher levels of proactive relational aggression.  For older children, however, high scores 

on these two tasks were associated with higher levels of proactive relational aggression.  
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Few significant findings were noted for reactive relational aggression.  A trend-

level interaction was noted between age and inhibition score (NEPSY Inhibition test); 

post-hoc analyses indicated that this association approached significance for older 

children, such that high scores on inhibition were associated with higher levels of reactive 

relational aggression (β=.26, p=.075).  For younger children, this association was not 

significant, but there was a main effect of IQ, where lower IQ scores predicted higher 

levels of reactive relational aggression in 7- to 9-year-olds (β=-.24, p<.01).  Additionally, 

an interaction with sex was noted for the association between impulsivity (total errors on 

the NEPSY Inhibition test) and reactive relational aggression.  Post-hoc analyses 

indicated a result that approached significance, where high scores (low levels of 

impulsivity) were associated with higher levels of reactive relational aggression over and 

above IQ scores for boys but not girls (β=.19, p<.10).  For girls, impulsivity did not 

predict reactive relational aggression over and above IQ scores; instead the main effect of 

IQ remained, where low IQ scores were associated with high levels of reactive relational 

aggression (β=-.27, p<.05).  

Relational aggression and EC (parent reports). 

Results for parent-reported measures of EC and relational aggression are shown in 

Table 8.  Significant interactions with age were noted for parent reports of frustration and 

for inhibitory control at a trend level (see Figures 7 and 8).  Follow-up analyses revealed 

that ratings of both inhibitory control and frustration did not significantly predict 

proactive relational aggression for older children.  For younger children, however, low 

levels of inhibitory control and high levels of frustration (i.e. poor EC abilities) were 

associated with higher levels of proactive relational aggression.   
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The regressions discussed above control for both physical aggression (of the 

appropriate subtype  for relational aggression) and IQ, which is the most stringent test of 

the associations between EF/EC and subtypes of aggression.  It is important to note that 

less restrictive analyses that did not control for physical aggression and IQ were also 

conducted; no additional significant findings were noted using this less restrictive model.   

Physical aggression and EF (laboratory tasks). 

Results for EF laboratory tasks and physical aggression are shown in Table 11.  A 

significant main effect was noted for sex, where boys were higher on both proactive and 

reactive physical aggression (β=-.28, p<.01; β=-.32, p<.001, respectively).  Additionally, 

a main effect was noted for IQ at a trend level, such that IQ was negatively associated 

with reactive, but not proactive, physical aggression (β=-.17. p=.068).  No associations or 

interactions with EF tasks were noted for physical aggression.   

Physical aggression and EC (parent reports). 

Results for both proactive and reactive physical aggression and parent-reported 

measures of EC, shown in Table 9, indicated some significant effects for EC.  A main 

effect was noted for parent-reported impulsivity for both proactive and reactive physical 

aggression (β=.25 and β=.21, respectively; p<.05).  Additionally, an interaction with sex 

was noted for the association between parent-reported frustration and proactive physical 

aggression.  Post-hoc analyses indicated that frustration had a stronger and positive 

relation to proactive physical aggression for girls than boys (β=.26 for girls; β= -.25 for 

boys).  

 

A descriptive picture of relationally aggressive children: Exploratory analyses 
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In order to better understand the processes of proactive as compared to reactive 

relational aggression, a person-centered approach was taken in the final set of analyses.  

The goal of these analyses was purely descriptive, with the heuristic purpose of 

illuminating differences between children who utilize proactive relational aggression 

from those who display reactive relational aggression.  The possibility of examining 

extreme groups (i.e. the most aggressive children, who were more than one standard 

deviation above the mean on their ratings of aggressive behavior) was considered, but 

preliminary analyses indicated that the number of children in the extreme groups would 

be too small for additional analyses.  Instead, groups were created by splitting the sample 

at the mean to identify children based on the levels of proactive and reactive relational 

aggression they displayed (at or below average versus above average).  Four groups were 

created: 1) Low-Low – children who displayed low levels of both subtypes of RA; 2) 

High-Low – children who displayed high levels of proactive RA, but low levels of 

reactive RA; 3) Low-High – children who displayed low levels of proactive RA, but high 

levels of reactive RA; and 4) High-High – children who displayed high levels of both 

subtypes of RA.   

Sixty-six children displayed low levels of both subtypes of RA and 33 children 

displayed high levels of both subtypes.  Only five children displayed high levels of 

proactive RA but low levels of reactive RA (Group 2); 16 children displayed low 

proactive RA, but high levels of reactive RA (Group 3).   

One-way ANOVA analyses were conducted to determine mean differences 

between the groups on measures of cognition (EF tasks, parent-report of EC, and IQ), 

social-cognition (hostile attribution bias, theory of social mind), academic outcomes 
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(academic competence and school engagement), and various social experiences and 

behaviors (e.g. victimization, peer rejection).  The complete list of variables tested and 

the group means can be seen in Table 12.  Results indicated significant differences only 

for hostile attribution bias (F=8.71, p<.001).  Post-hoc analyses indicated group 

differences that children who displayed high levels of both subtypes showed greater HAB 

than children who were low on both subtypes (Mean Difference = 1.70, p<.001).  

Additionally, children who displayed high proactive RA but low reactive RA displayed 

higher levels of HAB than children who displayed high reactive but low proactive RA 

(Mean Difference = 2.53, p<.05).  Finally, among children who displayed high reactive 

RA, those who also displayed high proactive RA demonstrated higher levels of HAB than 

children who displayed low levels of reactive RA (Mean Difference = 2.16, p <.01).   

Additional demographic variables were considered for informative purposes as 

well as potential future research.  Differences in age, sex, ethnicity (minority status), 

family income, and number of siblings in the family were considered across the four 

groups.  No significant differences were noted among these variables.  It is important to 

note that all of the analyses discussed above mixed groups (i.e. low on one subtype but 

high on the other) with very small N’s (5 and 16), so the findings – and lack of findings – 

should be interpreted with caution. 

Discussion 

The current study examined the association between EF and EC and subtypes of 

aggressive behavior, in order to reconcile conflicting findings and theories that depict a 

sophistication model and a deficit model of relationally aggressive behavior.  Results of 

this study yielded support for both perspectives of this debate.  Findings for parent-
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reported EC generally supported the deficit model perspective, whereas laboratory tasks 

assessing EF showed more support for the sophistication model.   

This study also underscored the challenges of defining and assessing proactive 

versus reactive relational aggression.  For instance, it was noted that parents and teachers 

often disagree in their ratings of aggressive behavior.  Additionally, results of the current 

study indicate that teachers and afterschool care staff members may not accurately 

distinguish between proactive and reactive subtypes of relational aggression.  In the 

following section, the assessment and conceptual issues are explored first.  Next, the 

results for each of the four aims of this study are discussed.  Finally, limitations of the 

current study and directions for future research are presented. 

Methodological/Conceptual Issues 

Previous literature (e.g. Yoon, 2004;  Pepler, Craig, Ziegler, & Charach, 1994) 

has noted that teachers may miss instances of aggression or bullying behaviors, 

particularly at older ages when it becomes more covert.  However, in this case, it seems 

to be the more overt type of aggression that teachers and parents see differently.  This 

may be due to parents’ positive views of their children, and the unwillingness to endorse 

items that show more extreme negative behaviors (i.e. hitting, kicking).  Additionally, 

parents may have fewer opportunities to observe their children interacting with peers as 

compared to the staff who are seeing the children almost exclusively when they are 

engaged in peer interaction.  Parents and teachers may also have different ideas of what is 

normative and problematic within aggressive behavior.   

An interesting point is that although parents and teachers agree on overall and 

proactive relational aggression, parents’ reports of reactive relational aggression were not 
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significantly correlated with any of the other measures of relational aggression.  In fact, 

the correlations were slightly negative (but non-significant).  It may be that parents are 

basing their reports on what their children tell them about their peer experiences, which 

could make it more difficult to distinguish between proactive and reactive acts.   

Proactive and reactive subtypes of aggression also pose their own conceptual 

challenges.  While proactive acts are based on instrumental goals where the aggression is 

perceived to be a means to an end, reactive acts tend to be more impulsive and in 

response to provocation.  However, some relationally aggressive acts (i.e. friendship 

withdrawal, rumor spreading, revoking or threatening to revoke invitations to social 

gatherings) may be enacted hours, days, or weeks after a particular conflict.  Thus, if 

there is a time lag due to covert planning that may be taking place, a relationally 

aggressive act may appear to be proactive, but in reality it would actually be a response to 

a previous event.  This challenge is particularly relevant for children who hold grudges; it 

may be some time before a relevant event (e.g. a birthday party) arises, but if a child 

holds on to his or her anger during the interim, and then chooses to exclude a child with 

whom he or she had a conflict in previous weeks, the reasoning may not be articulated, 

and the act may be viewed as proactive, when it was truly a reaction to the previous 

conflict.  While holding a grudge requires some premeditation and planning, the 

retaliatory nature of acts resulting from grudges also have aspects of reactive aggression; 

such actions seem to fall in between the two subtypes in ways that are yet to be more 

clearly delineated in the literature.   This type of scenario may be especially relevant to 

older children who become more capable of holding grudges, and will continue to be a 
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challenge in this field of research.  The issues noted above should be kept in mind when 

considering age and sex differences among subtypes of aggression. 

 

Age and Sex Differences 

Preliminary analyses addressed the first aim to confirm previous findings in the 

literature regarding age and sex differences.  The results of the current study were mixed; 

parents and camp counselors/afterschool care staff reports agreed somewhat on overall 

relational aggression and proactive relational aggression, but they did not agree on 

reactive relational aggression.  They also did not agree on any of the measures of physical 

aggression.  With regard to sex differences in aggression, the current study was both 

consistent and inconsistent with previous literature.  No significant sex differences were 

noted for either physical or relational aggression based on parent reports.  Teachers did 

note higher levels of aggression in boys across all subtypes of physical aggression, but 

did not observe sex differences for relational aggression.   

Parent report also did not reveal any significant differences between older (10- to 

12-year-olds) and younger (7- to 9-year-olds) children.  Teachers, however, did note 

significantly more overall and proactive relational aggression in younger children as 

compared to older children.  These results could be explained by two concepts.  First, it 

may be that children are exhibiting more relational aggression in their younger years, and 

then become socialized out of such behavior.  With the growing emphasis on respect and 

anti-bullying programming in schools, it may be that even more covert relationally 

aggressive behaviors are becoming less acceptable as children develop.  However, the 

literature has also identified a trend where older children tend to use more covert forms of 
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relational aggression (i.e. rumor spreading) as compared to overt forms (i.e. “you can’t be 

my friend anymore”), which may make relational aggression more difficult for teachers 

to detect. It is likely that the latter is the case in this study, especially because the staff 

members who completed these rating forms may not be privy to the events that take place 

during the remainder of the school day or those that involve other friends that did not 

attend the camp or afterschool program.  

 

Academic and Social Outcomes  

The second aim of the current study was to examine associations of aggressive 

behavior with academic competence, school engagement, and social behavior (e.g. peer 

rejection and prosocial behavior) from a developmental perspective.  An additional 

consideration involved comparing subtypes of aggression to determine whether any 

differential effects with academic or social outcomes were present.  Significant findings 

were noted among relational aggression only.  Both subtypes were negatively associated 

with academic competence.  Proactive RA was also associated with school engagement, 

but was stronger for younger than older children.  Reactive aggression was negatively 

associated with school engagement across age groups, but showed differential effects for 

boys and girls.  Whereas a negative association was noted for girls, a positive association 

was observed for boys.   

It is important to note that academic competence reflects a parent rating of how 

capable the child is in various domains.  It is not a measure of current academic 

performance, and thus is likely capturing information related to ability as well.  In this 

study, children who are less academically competent are exhibiting both proactive and 
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reactive relational aggression, which seems to support the cognitive deficit model.  

Children who are lower in academic competence may lack the cognitive abilities to come 

up with more prosocial conflict resolution techniques.  These findings also support 

previous work that has emphasized the importance of school climate and social 

experiences in academic learning processes.  Children who display RA and other 

negative social behaviors in this study were noted to be less engaged in school.  Not only 

can this affect the child’s classroom environment, it may also impact ability to learn, 

particularly for girls displaying reactive RA. 

With regard to social outcomes, no significant associations were observed for 

prosocial behavior.  A three-way interaction was noted for peer rejection, such that 

reactive RA was positively associated with peer rejection in older children.  Younger 

children, on the other hand showed either negative associations with peer rejection (for 

boys) or no effect at all (for girls).  The fact that the effects become negative across 

development suggests that at younger ages children may be utilizing RA behaviors in 

their process of learning about social behavior.  However, by the time these children 

reach mid-elementary school, these behaviors may decrease in prevalence among the peer 

group, making it more socially unacceptable to be relationally aggressive at that point.  

Displaying RA behaviors, particularly reactive RA may be viewed by the peer group as 

an inability to control one’s behavior or difficulty thinking about more effective ways to 

communicate and problem solve.  

 Taken together, these findings also suggest that age and sex may play a role in 

the experience and effects of utilizing relational aggression, particularly of the reactive 

subtype.  Relationally aggressive behavior can contribute to disruptions in peer 
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interactions, which may be more problematic for girls due to gender differences in the 

salience of relationships (Cross & Madson, 1997).  That is, boys experiencing conflict in 

their peer relationships may not be bothered by it to a point that it would affect their 

experience of school, whereas girls’ peer experiences could have more cross-cutting 

impacts.  Similarly, older children exhibiting reactive relational aggression also showed 

more peer rejection.  It may be that as children get older, reactive relational aggression 

tends to be enacted by children who have other social deficits, while proactive relational 

aggression may be utilized by children who are also able to engage in prosocial behavior 

(i.e. “bistrategic” children; Hawley, 2003), which protects them from peer rejection.  

However, because the current study looked at these associations concurrently, it is 

impossible to make causal or directional claims about any of these associations. 

 

Consideration of Moderating Factors 

In order to attempt to include some of the factors that may be relevant in the “real-

life” interactions discussed above, the third aim included an examination of children’s 

theory of social mind (understanding of social dynamics), victimization experiences, and 

hostile attribution biases as moderating factors in the association between relational 

aggression and peer competence.  A notable moderation of theory of social mind was 

discovered, where proactive relational aggression was associated with peer rejection only 

for children who passed the theory of social mind task.  This finding seems contrary to 

the “bistrategic” child hypothesis (Hawley, 2003), which posits that children may be able 

to “get away with” relational aggression if they also use prosocial behavior and their 

understanding of social situations to manipulate the situation.  In fact, it may be that the 
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children who have a good understanding of social situations are perceived that way by 

their peers such that manipulation attempts become obvious. Whereas children who do 

not have a good understanding of social situations may be perceived that way by their 

peers, making it easier to excuse bad behavior (i.e. “she doesn’t know any better”).      

Additional findings were noted for experiences of victimization.  Consistent with 

previous literature, both boys and girls who reported relational victimization experienced 

the highest levels of parent-reported peer rejection.  However, those who had not been the 

targets of relational aggression showed sex differences in associations between both 

subtypes of relational aggression and peer rejection, such that girls demonstrated a 

positive association and boys a negative one.  That is, girls who were not victimized but 

displayed either proactive or reactive aggression were also rejected by peers, but boys 

who displayed similar behaviors were more accepted by peers.  As noted previously, this 

finding among boys may be reflective of socially inhibited children who are not 

interacting with peers, and thus do not have opportunities to exhibit relationally 

aggressive behaviors.  It is also important to note, however, that these ratings of peer 

rejection are based on parent report, and not peer nominations.  It may be that the 

associations would look different if the child’s peers were asked about acceptance and 

rejection.  Unfortunately, due to the nature of the sample and setting, peer nominations 

were not possible.    

 

The Role of EF/EC 

 Several analyses were conducted in order to address the third aim of elucidating 

the role of executive function (EF) and effortful control (EC) in aggression, with 
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particular attention to differential associations that may exist between proactive and 

reactive subtypes of aggression.  The findings of this study were mixed, largely based on 

the measure of EF/EC (laboratory tasks or parent rating), but primarily emerged for 

proactive and not reactive relational aggression.  Taking a developmental approach also 

helped illustrate that in older children some EF skills (abstract thinking, inhibition, and 

delay of gratification) are actually associated with increased proactive relational 

aggression, while in younger children, the opposite association was found (i.e. low EF 

skills are associated with higher levels of proactive relational aggression).  This suggests 

that the abilities to think abstractly and to inhibit or delay behavior until a more desirable 

time may be recruited by older children in their use of proactive relational aggression.  

These findings may also reflect the developmental difference in the types of relationally 

aggressive behaviors utilized at different ages.  Younger children tend to use more overt 

and direct “in-your-face” behaviors (i.e. “I won’t be your friend anymore”), which are 

likely taking place in the moment of potential conflict.  However, relationally aggressive 

exchanges between older children, who tend to use more covert methods (i.e. rumor 

spreading), are likely to be at least shortly after the conflict.  Thus, using more covert 

types of relational aggression at that point may require more planning and self-regulation.  

These findings emerged at a trend level for the association between reactive relational 

aggression and inhibition in older children only. As discussed above, it may be difficult 

to differentiate the subtypes of relational aggression, particularly in older children, due to 

the timing and holding grudges.  Thus, although contrary to initial hypotheses, it is not 

terribly surprising that a similar association with inhibitory control exists for both 

proactive and reactive relational aggression. It was surprising, however, that there were 
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not more significant associations with other tasks assessing EF.  Additionally, a finding 

demonstrating links between low levels of impulsivity and higher levels of reactive 

relational aggression for boys suggests there may be even more nuances with respect to 

sex differences in these associations.  

 It was also interesting to note that parent-report measures of EC revealed 

somewhat different associations with aggressive behavior.  Only measures of 

anger/frustration and inhibitory control were determined to have significant results.  

These findings, however, illustrated different relationships than the laboratory tasks 

indicated.  Low levels of inhibitory control and high levels of frustration (i.e. lower levels 

of EC) were associated with higher levels of aggression for younger children.  The 

associations for older children, however, were not significant when considering parent 

report.  This may be reflective of developmental differences as well.  It may be that older 

children experience their anger and frustration in a more internalized way and are less 

verbal about those experiences, whereas younger children likely lack the regulation to 

hide or minimize these feelings from their parents’ observations.  

Interestingly, no significant findings were noted for laboratory tasks and physical 

aggression.  Only two findings were noted for physical aggression and parent report.  

This is somewhat surprising given previous literature that links lower EF and EC abilities 

with physical aggression (e.g. Seguin & Zelazo, 2002).  It is possible that this lack of 

association, and the relatively few findings for relational aggression, is due to the 

generalizability of the measures.  Laboratory tasks took place in a one-on-one testing 

situation with an unfamiliar experimenter.  In the testing situation, there are few 

distractions and no peers are involved.  Thus, even though children may display EF skills 
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on the assessments, recruiting these abilities in a more complex, dynamic, and emotional 

situation such as real-life peer interactions is likely to be much more difficult.  In fact, 

McCabe and Brooks-Gunn (2007) note that age differences in performance on 

individually assessed self-regulation tasks disappear when the same tasks are given in a 

peer group context.   While children may display intact skills in a straightforward 

laboratory setting, these skills may not generalize in the more tempting, distracting, or 

complex situations they encounter in daily life.  Thus, parent-reports of EC may be a 

more accurate picture of the children’s ability to utilize their EF skills behaviorally.   

 

A Picture of Relationally Aggressive Children 

 Basic descriptive analyses were conducted in order to elucidate characteristics of 

children who differentially utilize subtypes of RA.  Four groups (low-low, high 

proactive-low reactive, low proactive-high reactive, and high-high) were examined.  Few 

significant differences were found across these four groups (see Table 12 for complete 

results).  However, some interesting findings were noted for the role of hostile attribution 

biases, suggesting that HAB may be more relevant for proactive RA in this sample as the 

two groups that included high levels of proactive RA had the highest levels of HAB.   It 

is important to note these analyses contained relatively small n’s within each cell, so even 

preliminary findings should be interpreted with great caution.  Additionally, because 

these groups were not based on extreme levels of aggression, but rather at/below and 

above average levels, it may not be as meaningful to identify differences among these 

groups of children who exhibit relational aggression at above and below average levels.  
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Slightly above average levels of relational aggression may not be problematic or 

practically significant, even if statistically some differences emerge. 

 

Implications  

The need for an integrative social-cognitive approach to social development has 

been noted by many researchers (e.g. Lemerise & Arsenio, 2000).  These integrative 

approaches have already begun to permeate the literature for such areas of the field as 

emotion regulation.  Some work has contributed a cognitive approach to aggressive 

behavior by suggesting the way in which hostile attributions can affect social information 

processing (Crick & Dodge, 1994).  However, additional information added from the 

cognitive perspective to traditions of research regarding aggression is more limited.  Due 

to its previous implications in social functioning, executive function (EF) and effortful 

control (EC) are good candidates for exploration in relation to aggressive behavior.  As 

noted earlier, results of studies examining the role of EF in social competence have been 

mixed.  Generally, studies show that EF deficits lead to difficulties in social interactions 

(e.g. peer rejection, poor social problem solving abilities, etc.), while adequate or 

advanced EF skills are associated with positive outcomes (e.g. peer acceptance, advanced 

social skills, etc.).  However, the role of EF in aggression has received much less 

attention.  Some work has examined the role of EF in physical aggression, largely 

extending the deficit model in which physical aggression results from deficits in various 

components of EF.  Little work has looked specifically at this relationship in relational 

aggression, with the exception of studies on clinical populations of children with ADHD.  

Although these samples inform knowledge about the ways in which EF may relate to 
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relational aggression due to the prominent EF deficits that characterize the disorder itself, 

it is difficult to tease apart various social difficulties that often co-occur in populations of 

ADHD children.  Additionally, limited studies have distinguished between differential 

roles of EF in proactive as compared to reactive aggression, largely finding that EF 

deficits predict the latter but not the former.  No studies have integrated all of this 

research in order to determine the differential role of EF in reactive versus proactive 

relational aggression.  

The current study sought to add to the existing literature by considering the role of 

EF and EC in subtypes of aggressive behavior, specifically doing so from a 

developmental perspective by looking across middle childhood at children from 7 to 12 

years old.  The present findings provide some new insights about cognition and relational 

aggression, and in certain ways suggest a complex picture.  Specific aspects of EF were 

found to be related to proactive relational aggression.  It is noteworthy that some of these 

associations based on laboratory task performance suggest that higher cognitive abilities 

relate to increased levels of relational aggression in older children.  However, parent 

reported EC did not replicate this finding.  

As both task performance and parent report indicate that lower levels of EF and 

EC may be related to higher levels of aggression in younger children, the present results 

provide relevant information for understanding the mechanisms of relationally aggressive 

behavior in middle childhood.  Additionally, findings across the two age groups add 

important considerations for intervention and prevention efforts.  Specifically, if 

relationally aggressive behavior is tied to deficits in cognition in younger children, 

approaches that include instruction or activities focused on developing accurate social 
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information processing and building up those deficits may be helpful.  However, if these 

same approaches are taken with older children who demonstrate some positive 

associations between cognitive ability and relational aggression, intervention efforts may 

actually backfire.  That is to say, if abstract thinking and planning is facilitating 

relationally aggressive behavior in older children, supporting and expanding those skills 

may result in increasing, rather than reducing, relationally aggressive behavior.   

These findings also have clinical applications.  Children who are diagnosed with 

Attention Deficit/Hyperactivity Disorder are known to have deficits in executive 

functioning skills and effortful control.  Often, these deficits contribute to difficulties in 

peer settings.  For instance, impulsivity can manifest in a peer group as bossiness or 

domineering behavior, which may have negative impacts on the group dynamic or play.  

It seems that for younger children, some of these deficits may also contribute to relational 

aggression, which means that children with ADHD may be at particular risk for relational 

aggressive behaviors.  Because it tends to be a more covert type of action than physical 

aggression, teachers may not be looking out for this type of behavior.  Nevertheless, these 

behaviors can still have an important impact on a child’s experience within the peer 

group.  For children who are at-risk for academic challenges, as children with ADHD 

often are, negative social experiences can serve as an additional stressor in an already 

tenuous situation.   

 

Limitations  

As with any study, there are several limitations to the current findings that should 

be taken into account.  First of all, the sample was relatively small (N=130) and was 
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somewhat limited in its diversity.  Although the sample was somewhat reflective of the 

community in which the data collection took place, future studies should strive to recruit 

a larger sample with more racial and ethnic diversity.  Additionally, participants in this 

study were recruited from a summer camp and afterschool care setting.  The children who 

participate in these programs may not be reflective of the general population in terms of 

family income and parental employment as participation does require financial means.  

Parental education may also vary from the general population, as parents who choose to 

enroll their children in a research study often have experience with research in some 

capacity (i.e. are sympathetic to the plight of a researcher and the challenges of data 

collection) and thus may come from more educated backgrounds.   

Limitations regarding the measures utilized in this study are also relevant.  First, 

aggressive behavior was measured based on parent and teacher reports.  As noted above, 

there was some discrepancy across these reporters.  Several factors may explain why this 

happened.  Parents may not have opportunities to see their children interacting with their 

peers.  On occasions where they do see these interactions (e.g. playdates), children may 

be more closely supervised, and thus might exhibit better behavior than they would 

otherwise.  It may also be that children act differently with peers in different settings due 

to variations in resources (i.e. toys) and ability to control the situation and/or peers 

present.  However, there are also some limitations to teacher reports.  Particularly, in this 

sample, teacher measures were completed by staff members at the afterschool care or 

camp setting.  This decision was made partly due to the logistical feasibility of collecting 

measures from teachers who are already overburdened with academic responsibilities.  It 

was also an intentional decision that was made based on previous experience that 
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indicated children engage in aggressive behavior primarily during free play time.  During 

an academic day, and especially in middle childhood, there are relatively few 

opportunities for free play aside from recess.  During recess time, teachers are often 

supervising an entire schoolyard full of children and are likely to miss instances of 

aggression, either because they do not witness them or because they are out of earshot of 

more covert behaviors.  While some of these limitations remain in a camp or afterschool 

setting, because the majority of the time is centered around free play activities, there are 

significantly more opportunities for aggressive behavior to arise.   

Additional limitations related to the context of data collection were also relevant.  

Children were observed to have friendships with their peers at camp or in the afterschool 

care setting.  However, it may be that a child’s close friends were not present and thus at 

least some interactions were taking place with unfamiliar peers.  This is particularly true 

at the camp setting, where children began a new camp each week and may or may not 

know any of their peers.  However, ratings were taken at the end of the full week, during 

which children should have had enough time to become comfortable with their peers and 

to engage in social interactions as they would in other settings.  Previous work indicates 

that relationally aggressive behavior tends to be generally stable across time and settings 

(e.g. Crick, 1996; Stauffacher & DeHart, 2006), so it is reasonable to assume that levels 

of aggression exhibited even in more short-term contexts should be representative of 

behavior in broader social interactions.  Finally, the raters in the camp setting tended to 

be younger and less experienced than the staff at the afterschool care setting, which may 

have affected their ability to rate their charges’ social behaviors.  Effort was made to 

provide specific behaviors to rate so that little interpretation was required, but certainly 
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experience in a classroom-type setting may affect the ways in which adults would rate a 

child’s behavior.  

Some limitations were noted related to the measures of EF and EC as well.  The 

most obvious limitation of the EF measures is that they measure ability in a calm, simple 

setting that is free from distraction.  This certainly does not replicate a social situation 

that is complex and dynamic.  Additionally, although many of the tasks had scores based 

on age norms, a few did not (i.e. delay of gratification, Tower of London).  Age was 

included as a covariate or moderator in subsequent analyses, but there may have been 

effects on initial understanding and participation in the tasks that were related to age.  For 

instance, older children were not always equally interested in the prizes in the delay of 

gratification tasks (i.e. they were motivated by candy but not stickers).  Their desire to 

obtain the item may have affected the way in which they made decisions about receiving 

more of the item later.  Overall cognitive understanding may have also impacted at least 

two of the tasks in ways that may have affected construct validity.  The first, 

Machiavellianism, was not used in analyses due to a lack of reliability.  Anecdotally, it 

was clear that the language on many of the questions was confusing for children of all 

ages, but particularly for the younger group.  A similar problem emerged with the theory 

of social mind task.  There were aspects of the story that could be misunderstood, and 

while some children clarified, others did not ask questions even though they may have 

had them.  Thus, the measure may not accurately identify younger children who have 

theory of social mind but failed the task because they did not correctly understand the 

scenario.  Finally, the Tower of London was conducted as a computer task.  Children’s 

ease for completing this task may have been affected by their familiarity with a computer 
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and/or computer mouse either positively or negatively.  Some children were observed to 

click the mouse during the time that they were thinking, which resulted in a move being 

counted.  Although children could see the disc moving, they may not have understood 

that the move counted against them, as they were idly clicking and not making an 

intentional move.  Other children were noted to require a trial beyond practice before 

demonstrating full ease with the task and facility with the mouse.  

The majority of the tasks in the current study measured what would be considered 

“cool” EF, which utilized in more decontextualized and abstract problems.  However, 

Kerr and Zelazo (2004) also point out the importance of considering “hot” EF, which 

involves affect and motivation, and may be more representative of the type of EF skills 

recruited in emotionally-laden social situations.  Although one task (delay of choice) 

would be considered to be a “hot” task, future studies should include more tasks requiring 

cognitive control in emotional contexts, as performance on “hot” tasks may better 

generalize to incidents involving aggressive behavior. 

 

Future Directions and Closing Comments 

 The results of the present study, along with the accompanying limitations provide 

several avenues for future research.  It will be necessary to replicate the findings of this 

study with a larger and more representative sample. It would also be interesting to look at 

a particularly at-risk sample to see if the same associations emerge.  It may be that 

cognitive sophistication is even more strongly linked to both positive and negative 

behaviors among peers who experience various risk factors.   
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Additionally, an examination of these associations in children even younger than 

seven and older than twelve is essential to have a truly developmental perspective.  

Specifically, looking at the role of EF in aggressive behavior in preschoolers would likely 

provide important information, as this developmental period is known to be particularly 

important for the growth of EF skills.  Furthermore, there has been an increasing 

understanding that school readiness includes not only academic but also social-emotional 

skills (e.g. Fantuzzo & McWayne, 2002; Denham, 2006).  Thus, including aggressive 

behavior as it relates to EF and self-regulation skills will provide important information 

for school readiness programming.   

Finally, gaining an understanding these processes in highly aggressive children 

would be illuminating.  Due to the relatively low rates of aggressive behavior in the 

current study, there were not enough highly relationally aggressive children to examine 

cognitive and social processes of these children.  However, it may be that a different 

picture is seen for children who utilize these behaviors frequently or more severely than 

those who enact such behaviors at more average levels.   

The overarching goal of this study was to help reconcile some conflicting findings 

in the field regarding relational aggression and to help illuminate related mechanisms.  

While the current study adds some information, the field should continue to examine 

questions that would help to explain some of the conflicting perspectives on relational 

aggression itself.  As noted previously, relational aggression has been conceptualized in 

two different ways.  The first views relationally aggressive behaviors as resulting from 

deficits in various skills (e.g. Crick & Dodge, 1994, 1999), while the second approaches 

relational aggression as requiring cognitive sophistication in order to be enacted (e.g. 
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Sutton et al., 1999a&b).  Speculations rooted in the latter perspective have even 

postulated that relational aggression may be adaptive (e.g. Heilbron & Prinstein, 2008; 

Abrams & Rutland, 2008).  Approaches that distinguish proactive and reactive relational 

aggression will continue to be important.  Applying these perspectives across childhood 

and adolescence, and especially at points where significant cognitive changes are known 

to be taking place, would help to understand the development of aggressive behavior and 

associated mechanisms. Ultimately, relational aggression is associated with various 

negative psycho-social outcomes in both the short- and long-term.  Thus, a greater 

understanding about its functions, mechanisms, and processes will help researchers, 

educators, and professionals to prevent such behaviors as well as the negative 

consequences associated with them.  
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APPENDIX A: Tables 

 

Table 1. Reliabilities of Key Study Variables (Cronbach's Alpha) 

Parent Report Staff Report 
Peer Variables 
Relational Aggression .79 .93 
Physical Aggression .53 .94 
Proactive Rel. Agg. .82 .94 
Reactive Rel. Agg. .56 .86 
Proactive Phys. Agg. .34 .91 
Reactive Phys. Agg. .43 .86 
Relational Victimization .82 .86 
Physical Victimization .90 .86 
Peer Rejection .90 .90 
Prosocial Behavior .66 .88 
Social Withdrawal .79 .87 

Academic Variables  
School Engagement 88 -- 
Academic Competence .86 -- 

Effortful Control Variables 
Inattention(HBQ) .86 -- 
Impulsivity (HBQ) .80 -- 
Inhibitory Control (TMCQ) .71 .73 
Impulsivity (TMCQ) .91 .95 
Assertive (TMCQ) .65 .85 
Anger/Frustration (TMCQ) .83 .94 
Shyness (TMCQ) .87 .78 
Reactivity (TMCQ) .84 .85 
Affiliation (TMCQ) .80 .89 
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Table 2. Intercorrelations of Aggressive Behavior Ratings (teacher and parent report)               
  1 2 3 4 5 6 7 8 9 10 11 12 
1. Parent PA -- 
2. Parent RA .23* -- 
3. Teacher PA .11 -.04 -- 
4. Teacher RA .15 .17(t) .61*** -- 
5. Parent ProPA .37*** .19* .06 .10 -- 
6. Teacher ProPA  .13 -.09 .91*** .52*** .03 -- 
7. Parent RePA .41*** .03 .05 .03 .40*** .04 -- 
8. Teacher RePA .12 -.09 .93*** .55*** -.03 .93** .01 -- 
9. Parent ProRA .21* .53*** .02 .27** .49*** -.01 .34*** -.05 -- 
10. Teacher ProRA .13 .13 .53*** .90*** .12 .47*** .00 .52*** .22* -- 
11. Parent ReRA -.01 .48*** -.16 -.06 .18(t) -.17(t) .13 -.23* .48*** -.08 -- 
12. Teacher ReRA .07 0.09 .52*** .90*** .03 .45*** .01 .50*** .20* .85*** -.09 -- 
Note: ** = p < .01; * = p < .05; t = p <.10 
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Table 3.  Descriptive Statistics (Mean and SD) of Aggression by Gender and Age Group  
           Overall RA           Proactive RA           Reactive RA 

Male  Female Male  Female Male  Female 

Parent  
 

1.32(.35)** 
 

1.60(.61)** 1.35(.48) 1.44(.72) 1.64(.54) 1.67(.44) 
Report 
 
Teacher   1.55(.77) 1.69(.92) 1.51(.84) 1.58(.91) 1.60(.68) 1.82(.87) 
Report 
 

Younger  Older  Younger  Older  Younger  Older  
Parent  1.45(.48) 1.52(.59) 1.44(.67) 1.34(.55) 1.63(.49) 1.71(.48) 
Report 
 
Teacher  1.74(.94)+ 1.46(.66)+ 1.72(.95)** 1.28(.67)** 1.79(.85) 1.61(.70) 
Report 
 
           Overall PA           Proactive PA           Reactive PA 

Male  Female Male Female Male Female 
Parent  1.14(.26) 1.11(.26) 1.46(.82) 1.13(.40) 1.30(.41) 1.10(.24) 
Report 
 
Teacher  1.62(.89)** 1.19(.51)** 1.10(.21)** 1.07(.19)** 1.58(.83)** 1.15(.48)**
Report  
 

Younger  Older  Younger  Older  Younger  Older  
Parent  1.11(.23) 1.15(.30) 1.07(.17) 1.10(.24) 1.19(.35) 1.19(.32) 
Report 
 
Teacher   1.42(.77) 1.33(.66) 1.31(.65) 1.21(.61) 1.37(.70) 1.28(.67) 
Report 
                
Note: Younger age group includes 7-9 year-olds and Older age group includes 10-12 year-olds. 
** = p<.01, + = trend, p<.10 
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Table 4. Multivariate Regression Models Predicting Parent Reports of Academic and Social Competence from Teacher Reports of Proactive  
and Reactive Relational Aggression                           
Step and 
Predictor Academic Competence  School Engagement   Peer Rejection     Prosocial Behavior   

β entry β final R2 ∆R2 β entry β final R2 ∆R2 β entry β final R2 ∆R2 β entry β final R2 ∆R2 
1.  Age  .00 -.07 -.10 -.13 -.05 .01 -.08 -.03 
     Sex .02 .07 .01 .01 .14 .16 .03 .03 -.01 -.04 .00 .00 .09 .06 .01 .01 
2.  ProRAt -.25* -.20 .06 .06* -.14 -.05 .05 .02 .06 .06 .01 .00 -.04 .05 .02 .00 
3.  ProRAtXAge .12 .04 .07 .01 .20*a .11 .08(t) .04* .04 .09 .01 .00 .13 .18 .03 .02 
4.  ProRAtXSex -.17 -.11 -.20(t) -.15 .10 .06 -.19(t) -.19 
     AgeXSex .05 .12 .10 .03 .10 .17 .13* .05(t) .06 .00 .02 .01 -.15 -.14 .07 .04 
5.   ProRAt .13 .13 .11 .01 .13 .13 .14* .01 -.12 -.12 .02 .01 .01 .01 .07 .00 
       XAgeXSex       

      
1.  Age  .01 -.07 -.09 -.12 -.05 .07 -.06 -.07 
     Sex .03 .12 .01 .01 .15 .16 .03 .03 -.01 -.04 .00 .00 .11 .09 .01 .01 
2.  ReRAt -.31** -.32** .09* .09** -.15 -.05 .05 .02 .05 .09 .01 .00 -.08 -.01 .02 .01 
3.  ReRAtXAge .04 -.06 .09* .00 .15 .09 .07 .02 .15 .29* .03 .02 .06 .09 .02 .00 
4.  ReRAtXSex -.08 -.01 -.21*b -.19(t) .05 -.01 -.19(t) -.18 
     AgeXSex .08 .14 .10 .01 .11 .14 .12* .05(t) .00 -.09 .03 .00 -.14 -.12 .06 .04 

5.  ReRAt .16 .16 
.12 
(t) .02 .10 .10 .12(t) .01 -.29*c -.29* .08 .05* .06 .06 .07 .00 

     XAgeXSex                                 
Note: ***p < .001, ** p < .01, * p < .05, (t) = p<.10 
a: Post-hoc analyses indicated a stronger effect for younger children than older children (β=-.15, -.06) 
b: Post-hoc analyses indicated a positive association for girls and a negative association for boys (β= -.26, .16, respectively) 
c: 3-way interaction is depicted in Figure 3.  
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Table 5. Multivariate Regression Models Predicting Parent Reports of Academic and Social Competence from Teacher Reports of 
Proactive and Reactive Physical Aggression    
Step and 
Predictor Academic Competence  School Engagement   Peer Rejection Prosocial Behavior   

β 
entry 

β 
final R2 ∆R2 

β 
entry 

β 
final R2 ∆R2 

β 
entry 

β 
final R2 ∆R2 

β 
entry 

β 
final R2 ∆R2 

1.  Age .00 -.04 -.10 -.08 -.05 -.01 -.08 -.11
     Sex .04 .00 .00 .00 .15 .13 .03 .03 -.02 .02 .00 .00 .09 .08 .01 .01
2.  ProPAt -.07 -.07 .01 .01 -.08 -.06 .04 .01 .12 .08 .02 .02 .08 .05 .02 .01
3.  ProPAtXAge -.08 -.09 .01 .01 .04 .05 .04 .00 .13 .10 .03 .01 -.10 -.05 .02 .01
4.  ProPAtXSex -.12 -.12 -.17 -.17 .09 .09 -.09 -.09
     AgeXSex .10 .13 .03 .02 .17(t) .25(t) .09 .05(t) .07 -.01 .04 .01 -.07 -.01 .04 .01
5.  ProPAt .06 .06 .03 .00 .17 .17 .10 .02 -.17 -.17 .06 .02 .08 .08 .04 .00
         XAgeXSex                                 

      
1.  Age  .01 .05 -.09 -.05 -.05 -.07 -.06 -.11
     Sex .03 -.01 .00 .00 .15 .13 .03 .03 -.01 .01 .00 .00 .11 .11 .01 .01
2.  RePAt -.09 -.12 .01 .01 -.01 -.06 .03 .00 .06 .07 .01 .00 -.02 .01 .01 .00
3.  RePAtXAge -.01 .06 .01 .00 -.02 .07 .03 .00 .11 .05 .02 .01 .03 -.06 .01 .00
4.  RePAtXSex -.05 -.05 -.16 -.17 .04 .04 -.02 -.01
     AgeXSex .12 .14 .02 .01 .17(t) .19 .08 .05(t) .08 .02 .02 .01 -.09 -.14 .02 .01
5.   RePAt .04 .04 .02 .00 .05 .05 .08 .00 -.14 -.14 .03 .01 -.09 -.09 .03 .00
         XAgeXSex       
                                  
Note: ***p < .001, ** p < .01, * p < .05, (t) = p < .10 
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Table 6. Intercorrelations of EF measures (lab tasks and parent report)               
  1 2 3 4 5 6 7 8 9 10 11 12 
1. Age -- 
2. Sex .09 -- 
3. Delay  -.34*** .07 -- 
4. Tower steps -.45*** -.21* 0.14 -- 
5. Inhibition Combined .05 -.05 0.00 -.13 -- 
6. Switching Combined .03 .01 0.10 -.19* -- 
7. Total Errors -.04 .06 0.11 -.17(t) .59*** .79*** -- 
8. Animal Sorting .12 .07 0.00 -.25** .18* .20* .30** -- 
9. Inhibitory Control (parent) .16 .07 -0.12 -0.20** .15 .11 .14 .26** -- 

10. Impulsivity (parent) -.17(t) -.29** -0.05 .18(t) -.23* -.15 -.22* 
-

.19(t) -.54*** -- 
11. Anger/Frustration (parent) -.13 -.23* 0.08 .02 -.25* -.22* -.29** -.03 -.24* .42*** -- 
12. Reactivity (parent) .03 -.08 -0.13 .07 -.14 -.10 -.23* -.09 -.33** .41*** .61*** -- 
(t) = trend, p<.10, * = p <.05; ** p <.01; *** p <.001 
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Table 7. Intercorrelations of EF/EC Measures and Ratings of Aggressive Behavior by Reporter 
Parent Report of Aggression  

  
Overall  

RA 
Overall 

PA 
Proactive  

RA 
Reactive  

RA 
Proactive  

PA 
Reactive 

PA 
EF Tasks 
Tower Steps -.09 -.06 -.02 -.10 -.09 .10 
Inhibition -.04 -.14 -.11 .09 -.07 .10 
Switching .07 -.11 -.05 .12 .03 .07 
Total Errors .02 -.12 -.12 .02 -.08 .03 
Animal Sorting -.07 -.20* -.10 -.07 -.01 -.15 
Delay of Choice .03 -.06 -.01 .07 -.03 -.07 
 
EC Parent report 
Inhibitory 
Control -.14 -.32** -.27** -.11 -.23* -.32** 
Impulsivity .06 .26** .30** .09 .29** .35** 
Anger/Frustration .16 .25* .24* .12 .17 (t) .22* 
Reactivity .12 .24* .31** .24* .24* .28** 

Age .01 .02 -.08 .10 .14 -.04 
Sex .27** -.04 .07 .03 -.08 -.30** 

Teacher Report of Aggression 

  
Overall  

RA 
Overall 

PA 
Proactive  

RA 
Reactive  

RA 
Proactive  

PA 
Reactive 

PA 
EF Tasks 
Tower Steps .00 .06 .01 -.05 -.06 .00 
Inhibition -.11 -.01 -.09 .07 -.01 -.01 
Switching -.19* -.10 -.14 -.10 -.07 -.06 
Total Errors -.17(t) -.14 -.11 -.06 -.11 -.09 
Animal Sorting -.05 -.04 -.03 -.01 .02 -.02 
Delay of Choice .09 -.05 .13 .01 -.03 -.03 

EC Parent report 
Inhibitory 
Control -.20* -.12 -.17(t) -.12 -.09 -.10 
Impulsivity .20* .34** .14 .14 .28** .26** 
Anger/Frustration .18(t) .09 .15 .05 .09 .11 
Reactivity .10 .06 .09 .02 .06 .04 

Age -.11 .03 -.14 -.04 .04 .02 
Sex .08 -.30** .04 .14 -.27** -.31*** 
Note: *** = p < .001, ** = p < .01; * = p < .05; t = p <.10 
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Table 8. Multivariate Regression Models Predicting Teacher Reports of Relational Aggression from Parent 
 Reports of Effortful Control (EC)                
Step and Predictor Proactive Relational Aggression Reactive Relational Aggression 

β  at entry β final R2 ∆R2 β  at entry β final R2 ∆R2 
Inhibitory Control   
1.  Age -.22* -.28** -.07 -.12 
     Sex .15 .26** .07* .07* .21* .37*** .05(t) .05(t) 
2.  Pro/reactive PA .35*** .34*** .51*** .50***
     IQ (Matrix Reas. SS) -.24* -.23* .25*** .19*** -.19* -.18* .34*** .30***
3.  Inhibitory Control -.11 -.21* .26 .01 -.05 -.14 .35 .00 
4.  InhibControl x Age .18(t) .19 (t) .29 (t) .03(t) .10 .11 .35 .01 
5.  InhibControl X Sex .18(t) -.16 -.14 -.14 
     AgeXSex -.05 -.05 .31 .02 -.08 -.07 .38 .02 
6.  InhibControlXAgeXSex .05 .05 .31 .00 .03 .03 .38 .00 
Impulsivity   
1.  Age -.20* -.26** -.11 -.15 
     Sex .10 .21* .05 .05 .16 .33*** .03 .03 
2.  Pro/reactive PA .41*** .42*** .55*** .54***
     IQ (Matrix Reas. SS) -.21* -.22* .27*** .22*** -.20* -.19* .38*** .35***
3.  Impulsivity .04 .05 .27 .00 .05 .05 .38 .00 
4.  Impulsivity x Age -.11 -.12 .28 .01 .02 .01 .38 .00 
5.  Impulsivity X Sex .13 .12 .05 .05 
     AgeXSex .02 .-1 .29 .02 -.02 -.02 .39 .00 
6.  ImpulsivityXAgeXSex .04 .04 .30 .00 .01 .01 .39 .00 
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Frustration   
1.  Age -.20* -.23* -.07 -.11 
     Sex .14 .21* .06(t) .06(t) -.21* .31** .05 .05 
2.  Pro/reactive PA .44*** .44*** .50*** .49***
     IQ (Matrix Reas. SS) -.27** -.24* .32*** .27*** -.21* -.20* .34*** .30***
3.  Frustration .08 .12 .33 .01 -.01 -.01 .34 .00 
4.  Frustration x Age -.21* -.24* .37* .04* -.12 -.12 .36 .01 
5.  Frustration X Sex .00 -.02 .06 .06 
     AgeXSex -.03 -.03 .37 .00 -.06 -.06 .36 .01 
6.  FrustrationXAgeXSex .06 .06 .37 .00 -.02 -.02 .36 .00 
Reactivity   
1.  Age -.21* -.26** -.07 -.10 
     Sex .14 .19* .06(t) .06(t) .18 (t) .31** .04 .04 
2.  Pro/reactive PA .35*** .34*** .51*** .51***
     IQ (Matrix Reas. SS) -.23* -.22* .24*** .19*** -.19* -.19* .34*** .30***
3.  Reactivity .06 .03 .25 .00 -.01 -.03 .34 .00 
4.  Reactivity x Age -.15 -.16 .27 .02 -.08 -.10 .35 .01 
5.  Reactivity X Sex .09 .08 .08 .07 
     AgeXSex -.02 -.01 .28 .01 -.07 -.08 .35 .01 
6.  ReactivityXAgeXSex -.03 -.03 .28 .00 -.04 -.04 .36 .00 
Note: ***p < .001, ** p < .01, * p < .05, (t)=p<.10 
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Table 9. Multivariate Regression Models Predicting Teacher Reports of Physical Aggression from Parent Reports 
 of Effortful Control (EC)              
Step and Predictor Proactive Physical Aggression  Reactive Physical Aggression 

β  at entry β final R2 ∆R2 β  at entry β final R2 ∆R2 
Inhibitory Control   
1.  Age .01 -.04 .01 -.04 
     Sex -.18(t) -.22* .03 .03 -.27** -.28** .07* .07* 
2.   IQ (Matrix Reas. SS) -.11 -.06 .04 .01 -.14 -.12 .09 .02 
3.  Inhibitory Control -.07 -.09 .05 .00 -.08 -.07 .10 .01 
4.  InhibControl x Age -.10 -.08 .06 .01 .02 .03 .10 .00 
5.  InhibControl X Sex -.04 -.06 -.01 -.03 
     AgeXSex -.07 -.05 .06 .01 .03 .04 .10 .00 
6.  InhibControlXAgeXSex .14 .14 .08  .02 .11 .11 .11 .01 

  
Impulsivity   
1.  Age .02 -.01 -.02 -.05 
     Sex -.17 -.12 .02 .03 -.28** -.23* .08* .08* 
2.   IQ (Matrix Reas. SS) -.12 -.05 .04 .01 -.16 -.13 .10 .03 
3.  Impulsivity .25* .27* .10* .06* .20(t) .21* .14(t) .04(t)
4.  Impulsivity x Age .06 .05 .10 .00 -.01 -.02 .14 .00 
5.  Impulsivity X Sex -.06 -.01 .02 .04 
     AgeXSex -.10 -.07 .11 .01 -.01 .00 .14 .00 
6.  ImpulsivityXAgeXSex -.20(t) -.20(t) .14(t) .03(t) -.10 -.10 .15 .01 
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Frustration   
1.  Age -.02 -.02 -.03 -.02 
     Sex -.12 -.15 .02 .02 -.24* -.23* .06* .06* 
2.   IQ (Matrix Reas. SS) -.04 .02 .02 .00 -.10 -.08 .07 .01 
3.  Frustration .05 -.02 .02 .00 .04 .05 .07 .00 
4.  Frustration x Age -.04 .08 .02 .00 -.06 -.03 .08 .00 
5.  Frustration X Sex .25* .30** .13 .13 
     AgeXSex .01 .02 .08 .06(t) .10 .10 .10 .02 
6.  FrustrationXAgeXSex -.19 -.19 .10 .03 .02 .02 .10 .00 

  
Reactivity   
1.  Age .01 -.02 -.01 -.05 
     Sex -.17 -.16 .03 .03 -.27** -.25* .07* .07* 
2.  IQ (Matrix Reas. SS) -.12 -.10 .04 .01 -.16 -.14 .10 .02 
3.  Reactivity .03 .02 .04 .00 .01 .02 .10 .00 
4.  Reactivity x Age .06 .05 .05 .00 .03 .04 .10 .00 
5.  Reactivity X Sex .12 .11 .07 .05 
     AgeXSex -.05 -.04 .06 .02 .05 .06 .10 .01 
6.  ReactivityXAgeXSex -.08 -.08 .07 .01 -.09 -.09 .11 .01 
                   
Note: ***p < .001, ** p < .01, * p < .05, (t)=p<.10 
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Table 10a. Multivariate Regression Models Predicting Teacher Reports of Relational  Aggression 
from Laboratory Tasks of Executive Function (EF) 

Step and Predictor Proactive Relational Aggression Reactive Relational Aggression 
In

hi
bi

tio
n 

(S
S)

 

β  at 
entry β final R2 ∆R2 

β  at 
entry β final R2 ∆R2 

1.  Age  -.16(t) -.26** -.05 -.14 (t) 
     Sex .05 .18* .01 .03 .14 .32*** .02 .02 
2. Pro/reactive PA .50*** .50*** .57*** .56*** 
    IQ (Matrix Reas.) -.22** -.23** .31*** .31*** -.20** -.22** .39*** .37*** 
3.  Inhibition -.01 .01 .30 .00 .03 .05 .39 .00 
4.  InhibitionXAge .22** .22** .34** .05** .14(t) .13 (t) .41(t) .02(t) 
5.  InhibitionXSex .07 .07 .03 .03 
     AgeXSex -.04 -.04 .34 .01 -.06 -.06 .41 .00 
6.  Inhibit.XAgeXSex .03 .03 .33 .00 .02 .02 .41 .00 

Sw
itc

hi
ng

 (S
S)

 

1.  Age  -.16(t) -.22**     -.05 -.11     
     Sex .05 .19* .03 .03 .14 .32*** .01 .02 
2. Pro/reactive PA .50*** .50*** .57*** .58*** 
    IQ (Matrix Reas.) -.22** -.21* .33*** .31*** -.20** -.21* .37*** .37*** 
3.  Switching -.02 -.02 .33 .00 .01 .02 .36 .00 
4.  SwitchingXAge .04 .05 .33 .00 .05 .03 .36 .00 
5.  SwitchingXSex -.04 -.04 -.10 -.09 
     AgeXSex -.06 -.06 .34 .00 -.07 -.07 .36 .01 
6.  SwitchXAgeXSex .07 .07 .34 .00 -.03 -.03 .36 .00 

To
ta

l E
rr

or
s (

SS
) 

1.  Age -.16 (t) -.22** -.05 -.12 
     Sex .05 .19* .03 .03 .14 .32*** .02 .02 
2.  Pro/reactive PA .50*** .50*** .57*** .58*** 
     IQ (Matrix Reas.) -.22** -.24** .33*** .31*** -.20** -.25** .39*** .37*** 
3.  Total Errors .00 .04 .33 .00 .05 .09 .39 .00 
4.  TotalErrorsXAge .06 .05 .34 .00 .05 .05 .40 .00 
5.  TotalErrorsXSex -.09 -.09 -.13(t) -.13(t) 
     AgeXSex -.07 -.07 .35 .01 -.09 -.09 .42 .02 
6.  TotErrXAgeXSex .04 .04 .35 .00 .03 .03 .42 .00 
Note: ***p < .001, ** p < .01, * p < .05, (t) p<.10 
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Table 10b. Multivariate Regression Models Predicting Teacher Reports of Relational  Aggression 
from Laboratory Tasks of Executive Function (EF) 

Step and Predictor Proactive Relational Aggression Reactive Relational Aggression 

  
β  at 
entry β final R2 ∆R2 

β  at 
entry β final R2 ∆R2 

To
w

er
 o

f L
on

do
n 

(S
te

ps
) 

1.  Age  -.15 -.25* -.06 -.16 (t) 
     Sex .04 .19* .02 .02 .15 .32*** .02 .02 
2. Pro/React PA .50*** .49*** -.58*** .57*** 
    IQ (Matrix Reas) -.22** -.21* .33*** .31*** -.21** -.21** .40*** .38*** 
3.  Tower Steps -.05 .00 .33 .00 -.07 -.04 .41 .00 
4.  TowerXAge .04 -.01 .33 .00 .07 .11 .41 .00 
5.  TowerXSex .08 .07 -.10 -.09 
     AgeXSex -.03 -.03 .34 .01 -.05 -.05 .41 .01 
6.  TowXAgeXSex .00 .00 .34 .00 .01 .01 .41 .00 

A
ni

m
al

 S
or

tin
g 

(S
S)

 

1.  Age -.16(t) -.23** -.04 -.12 
     Sex .05 .21* .03 .03 .14 .33*** .02 .02 
2.  Pro/React PA .50*** .50*** .59*** .58*** 
     IQ (Matrix Reas) -.23** -.24** .33*** .31*** -.18* -.19* .39*** .37*** 
3.  Animal Sort .00 -.04 .33 .00 .01 -.02 .39 .00 
4.  SortXAge .15(t) .16(t) .35 .02(t) .04 .06 .39 .00 
5.   SortXSex -.08 -.08 -.12 -.13(t) 
     AgeXSex -.06 -.06 .37 .01 -.07 -.06 .41 .02 
6.  SortXAgeXSex .00 .00 .37 .00 .06 .06 .42 .00 

D
el

ay
 o

f C
ho

ic
e 

(%
) 

1.  Age -17(t) -.24**     -.07 -.18*     
     Sex .06 .13 .03 .03 .15 .31*** .03 .03 
2.  Pro/React PA .50*** .49*** .57*** .56*** 
     IQ (Matrix Reas) -.22** -.26** .34*** .31*** -.21** -.25** .40*** .37*** 
3.  Delay Score .10 .10 .35 .01 -.02 -.03 .40 .00 
4.  DelayXAge .11 .09 .36 .01 .12 .11 .41 .01 
5.  DelayXSex .00 .04 .02 .03 
     AgeXSex -.07 -.04 .36 .01 -.07 -.06 .42 .01 
6.  DelXAgeXSex -.16(t) -.16(t) .38 .02(t) -.06 -.06 .42 .00 
Note: ***p < .001, ** p < .01, * p < .05, (t) p<.10 
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Table 11. Multivariate Regression Models Predicting Teacher Reports of Physical  Aggression from 
Laboratory Tasks of Executive Function (EF)    

Step and Predictor Proactive Physical Aggression Reactive Physical Aggression 
In

hi
bi

tio
n 

(S
S)

 

β  at 
entry β final R2 ∆R2 

β  at 
entry β final R2 ∆R2 

1.  Age .05 .03 .05 .00 
     Sex -.27** -.26** .07* .07* -.32*** -.32** .10** .10** 
2.  IQ (Matrix Reas. SS) -.13 -.14 .09 .02 -.17(t) -.18(t) .13 .03(t) 
3.  Inhibition .03 .04 .09 .00 .05 .06 .13 .00 
4.  InhibitionXAge -.02 -.02 .09 .00 .04 .04 .13 .00 
5.  InhibitionXSex -.02 -.02 .03 .03 
     AgeXSex -.10 -.11 .10 .01 -.04 -.04 .13 .00 
6.  InhibitionXAgeXSex .07 .07 .10 .00 .02 .02 .13 .00 

Sw
itc

hi
ng

 (S
S)

 

1.  Age .05 .02 .05 -.01 
     Sex -.27** -.27** .07* .07* -.32*** -.31** .10** .10** 
2.  IQ (Matrix Reas. SS) -.13 -.12 .09 .02 -.17(t) -.16 .13 .03(t) 
3.  Switching -.02 .00 .09 .00 .02 .03 .13 .00 
4.  SwitchingXAge .04 .04 .09 .00 .00 .00 .13 .00 
5.  SwitchingXSex .07 .07 .09 .09 
     AgeXSex -.09 -.09 .10 .01 -.04 -.04 .14 .01 
6.  SwitchingXAgeXSex -.01 .00 .10 .00 -.01 -.01 .14 .00 

To
ta

l E
rr

or
s (

SS
) 

1.  Age .05 .00 .05 -.01 
     Sex -.27** -.28** .07* .07* -.32*** -.33*** .10** .10** 
2.  IQ (Matrix Reas. SS) -.13 -.10 .09 .02 -.17(t) -.14 .13 .03(t) 
3.  Total Errors -.05 -.07 .09 .00 -.02 -.03 .13 .00 
4.  TotalErrorsXAge .10 .11 .10 .01 .08 .08 .13 .01 
5.  TotalErrorsXSex .10 .11 .11 .10 
     AgeXSex -.08 -.07 .12 .02 -.03 -.02 .15 .01 
6.  TotalErrorsXAgeXSex -.06 -.06 .12 .00 -.06 -.06 .15 .00 

To
w

er
 o

f L
on

do
n 

1.  Age .07 .00 .06 -.01 
     Sex -.28** -.29** .08* .08* -.33*** -.33** .11** .11** 
2.   IQ (Matrix Reas. SS) -.13 -.13 .09 .02 -.16(t) -.17(t) .13 .03(t) 
3.  Tower Steps -.15 -.07 .11 .02 -.11 -.07 .14 .01 
4.  TowerStepsXAge .09 .06 .11 .00 .04 .06 .15 .00 
5.  TowerStepsXSex .06 .07 .03 .05 
     AgeXSex -.06 -.05 .12 .01 -.02 -.01 .15 .00 
6.  TowerStepsXAgeXSex .04 .04 .12 .00 .06 .06 .15 .00 

A
ni

m
al

 S
or

tin
g 

(S
S)

 1.  Age .04 -.01 .03 -.01 
     Sex -.29** -.29** .08* .08* -.33*** -.32** .11** .11** 
2.   IQ (Matrix Reas. SS) -.13 -.14 .02 .10 -.16(t) -.18 .13 .02(t) 
3.  Animal Sort .06 .06 .00 .10 .03 .02 .13 .00 
4.  AnimalSortXAge -.05 -.04 .00 .10 .07 .08 .14 .01 
5.  AnimalSortXSex -.08 -.08 -.05 -.05 
     AgeXSex -.06 -.06 .01 .11 -.02 -.03 .14 .00 
6.  AnimalSortXAgeXSex -.01 -.01 .00 .11 -.04 -.04 .14 .00 
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D
el

ay
 o

f C
ho

ic
e 

(%
) 1.  Age .05 .02     .04 -.01     

     Sex -.26** -.26* .07* .07* -.32** -.30** .10** .10** 
2.  IQ (Matrix Reas. SS) -.13 -.14 .09 .02 -.17(t) -.18 .13 .03(t) 
3.  Delay Score .02 .01 .09 .00 .03 .01 .13 .00 
4.  DelayScoreXAge .04 .04 .09 .00 .09 .08 .13 .01 
5.  DelayScoreXSex .01 .01 .04 .03 
     AgeXSex -.09 -.09 .10 .01 -.02 -.03 .14 .00 
6.  DelayScoreXAgeXSex .01 .01 .10 .00 .04 .04 .14 .00 
Note: ***p < .001, ** p < .01, * p < .05 (t) = p<.10 
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Table 12. Mean scores of four subgroups of children based on levels of proactive and reactive RA 
      Group 1:      Group 2:      Group 3:       Group 4: 

   Low ProRA-    High ProRA-    Low ProRA-    High ProRA 
     Low ReRA     Low ReRA     High ReRA      High ReRA 

Mean  SD Mean SD Mean SD Mean SD 
IQ and EF Variables 

Matrix 
Reas. (SS) 12.09 3.39  12.00 1.87  10.63 3.52  10.64 2.56 

Tower 
Steps  67.68 21.14  67.40 14.93  63.33 10.97  66.33 15.54 

Inhibition 
Score (SS) 9.92 3.33  11.40 5.55  9.94 3.66  8.97 3.27 

Switching 
Score (SS) 9.53 3.25  10.00 4.30  9.94 3.13  8.85 2.48 

Total Inhib. 
Errors (SS) 8.82 3.39  8.20 5.22  9.56 3.56  8.30 3.09 

Animal 
Sort. (SS) 9.44 3.20  9.00 1.87  10.21 2.94  9.53 3.52 

Delay of 
Choice (%) 0.71 0.24  0.80 0.21  0.62 0.29  0.75 0.20 

EC Variables 
Inhibitory 
Control 
(parent) 

3.48 0.87  3.75 0.53  3.46 0.41  3.25 0.63 

Impulsivity 
(parent) 2.63 0.69  2.18 0.77  2.62 0.79  2.80 0.55 

Anger/ 
Frustration 
(parent) 

2.70 0.73  2.52 1.30  2.44 0.62  2.81 0.67 

Reactivity 
(parent) 2.33 0.69  2.54 0.64  2.28 0.79  2.37 0.82 

Social-Cognition Variables 
Theory of 
Social 
Mind 

0.51 0.50  0.60 0.55  0.63 0.50  0.39 0.50 

Hostile 
Attribution 
Bias  

1.33 1.62  3.40 3.13  0.87 1.30  3.03 2.26 

Academic Variables 
School 
Engagem’t 
(parent) 

3.44 0.49  3.54 0.59  3.38 0.44  3.34 0.75 

Academic 
Comp. 
(parent) 

3.49 0.48  3.25 0.99  3.29 0.64  3.21 0.58 
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Social Variables 
Relational 
inclusion 
(parent) 

3.28 0.69  4.00 0.88  3.29 0.73  3.44 0.67 

Leadership 
(parent) 3.16 0.77  3.56 0.69  3.19 0.81  3.19 0.68 

Affiliation 
(parent) 4.13 0.56  4.15 0.92  4.04 0.58  4.60 1.39 

Assertive/ 
Dominance 
(parent) 

3.56 0.47  3.42 0.44  3.49 0.47  3.58 0.56 

Shyness 
subscale 
(parent) 

2.61 0.88  2.80 1.70  2.65 0.81  2.50 0.95 

Peer 
Rejection 
(parent) 

1.44 0.49  1.50 0.45  1.45 0.64  1.46 0.50 

Prosocial 
Behavior 
(parent) 

1.48 0.40  1.68 0.33  1.36 0.32  1.43 0.39 

Physical 
victimiz. 
(self) 

1.56 0.59  1.30 0.21  1.77 0.86  1.75 0.65 

Relational 
victimiz. 
(self) 

1.85 0.68  1.64 0.89  2.05 0.87  2.11 0.78 

Physical 
Victimiz/ 
(parent) 

1.32 0.61  1.33 0.58  1.54 0.97  1.37 0.49 

Relational 
Victimiz. 
(parent) 

1.84 0.71  1.44 0.77  1.82 1.18  1.90 0.68 

Demographic Variables 
Child Sex 1.55 0.50 1.40 0.55 1.63 0.50 1.61 0.50 
Child Age 
(in months) 114.50 17.58  107.20 24.20  120.25 18.46  107.82 15.16 

Family 
income 5.32 1.24  4.00 2.83  5.29 1.33  5.19 1.23 

Ethnicity 
(minority 
status) 

2.11 2.20  3.00 3.46  1.94 2.05  2.37 2.39 

Number of 
siblings 1.89 0.73  2.67 0.58  2.25 0.93  1.81 0.56 
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APPENDIX B: Figures 

 

 

 

 

 

 

 

 

 

 



111 

 

 

 

 

 

 

 

 

 

 



112 

 

 

 

 

 

 

 

 

 

 

 



113 

 

   
 
 

 
 

 
 
 
 
 



114 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



115 

 
 

      
 

 

 

 

 

 

 

 

 



116 

 

 

 

 

 

 

 

 

 

 



117 

 

 

 

 

 

 

 

 

 

 



118 

 

 

 

 

 

 

 

 

 

 



119 

 

 

 

 

 

 

 

 

 

 



120 

 

 

 

 


